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ABSTRACT

EXPLORING THE USE OF OPEN EDUCATIONAL RESOURCES IN
CHEMISTRY LABORATORY COURSE CONTEXT: A CASE STUDY

Tisoglu, Secil
Ph.D, Department of Computer Education and Instructional Technology
Supervisor  : Prof. Dr. Kiirsat Cagiltay
Co-Supervisor: Assoc. Prof. Dr. Engin Kursun

October 2017, 397 pages

The first purpose of this study is to provide a detailed perspective for the use and
integration of Open Educational Resources (OER) into chemistry laboratory courses
through the students’, faculty members’ and teaching assistants’ perspective.
Specifically, the factors affected the use and integration of OERs into general
laboratory course context through systemic perspective was explained in detailed. The
second purpose of this study is to present the impact of these resources on users’
perceived performances. The OERs, which were prepared for General Chemistry
Laboratory course, are provided in video and virtual formats as an optional choice for
the use through the laboratory course in METU OpenCourseWare (OCW) website.
Through the purposes of this study, case study method was followed in line with the
system theory as a theoretical perspective. The participants of this study were freshmen
students who took General Chemistry course, and the faculty members and teaching
assistants that were responsible for this course. The data was conducted through two
semesters within different qualitative (from two responsible departments
(Metallurgical and Materials Engineering & Mining Engineering) and quantitative

(from the departments that are responsible for 111/112 course) data collection



methods. The results of the study showed that personal, course (system) related,
resources related and policy issues had major roles on the use and integration of the
OERs into the formal education context. In addition, the creation of the OERs did not
provide a path for the use of the resources, rather the system components, policy
practices and users’ behaviors, expectations and motives should be considered to
provide sustainable usage and integration of the resources. In line with these
inferences, when the OERs were used, the effects on the users’ perceived performances

displayed more satisfactory results on their affective and psychomotor experiences.

Keywords: OER, OCW, General Chemistry Laboratory Course, system theory
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0z

ACIK EGITiM KAYNAKLARI KULLANIMININ KiMYA LABORATUVAR
DERSi BAGLAMINDA iNCELENMESIi: BIR DURUM CALISMASI

Tisoglu, Segil
Doktora, Bilgisayar ve Ogretim Teknolojileri Egitimi Boliimii
Tez Yoneticisi : Prof. Dr. Kiirgat Cagiltay
Ortak Tez Yoneticisi: Do¢. Dr. Engin Kursun

Ekim 2017, 397 sayfa

Bu ¢aligmanin ilk amaci, 6grenciler, 6gretim elemanlari ve asistanlarin bakis agisindan
Acik Egitim Kaynaklarinin kimya laboratuvar derslerinde kullanimi1 ve bu derslere
entegre edilmesine yonelik ayrintili bir anlayis sunmaktir. Spesifik olarak, bu
caligmanin ilk amact agik egitim kaynaklarinin kullanimi ve entegre edilmesine etki
eden faktorleri sistemik bir perspektiften ayrintili bir sekilde agiklamaktir. Calismanin
ikinci amaci ise, bu kaynaklarm, kullanicilarin algilanan performanslarina olan
etkilerini ortaya koymaktir. Kimya laboratuvar dersleri igin hazirlanan Acgik Ders
Kaynaklar1 (materyalleri), video ve sanal ortam formatinda istege bagli kullanim
secenegiyle ODTU OCW sayfasinda sunulmaktadir. Bu amaclar gergevesinde, durum
caligmast metodu, teorik altyapr olarak faydalanilan sistem teorisi ile uyumlu bir
cercevede kullanilmistir. Katilimcilar, Genel Kimya dersini alan birinci simif
ogrencileri, Kimya BOlumii 6gretim {iyeleri ve dersin asistanlarindan olugmaktadir.
Veriler iki yariyil boyunca nitel (Metaliirji ve Malzeme Miihendisligi ve Maden
Miihendisligi) ve nicel veri (111/112 kodlu Genel Kimya dersinden sorumlu tim
bolimler) toplama yontemleri kullanilarak toplanmistir. Calismanin sonuglarina gore,
kisisel, dersle (sistemle) iliskili, materyal ile iliskili ve politik meseleler, A¢ik Egitim

Materyallerinin geleneksel egitim ortaminda kullanilmasi ve entegre edilmesinde

vii



onemli rollere sahiptir. Buna ek olarak, bu materyallerin yaratilmasi tek basina
materyallerin kullanilmasinda yeterli olmamaktadir, bunun yerine sistem (ders)
bilesenleri, politika uygulamalar1, kullanicilarin davraniglari, beklentileri ve
motivasyonlari, daha surdirdlebilir bir kullanim ve entegrasyon igin g0z oniinde
bulundurulmalidir. Bu sonuglarla ilintili olarak, bu materyaller kullanildiginda,
materyallerin kullanicilarin algilanan performanslarimin duygusal ve psikomotor

deneyimlerinde daha yeterli sonuglar elde edildigini gostermistir.

Anahtar Kelimeler: Agik egitim kaynaklari, agik ders materyalleri, genel kimya
laboratuvar dersi, sistem teorisi
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CHAPTER 1

INTRODUCTION

This section entails a framework for the research by offering background of the study,
problem statement, significance of the study, purpose of the study, research questions

and definitions of the terms for the study.

1.1 Introduction

Open Educational Resources (OER) movement has affected educational practices
since it was announced in UNESCO Forum in 2002. Since 2002, many initiatives have
been applied through international (OpenCourseWare Consortium), nationwide
(CORE, UADMK etc), institutional base (MIT, Carniage Mellon, Open University,
Utah State University), and individual base within the contribution of international
organizations such as UNESCO, The World Bank, OECD, The Commonwealth of
Learning and The European Union (Taylor, 2007). Geith and Vignare (2008) propose
that OER in higher education is a part of the learning system that gets new perspective
for the virtual and physical classroom environment. The studies through OER focuses
on different perspectives in terms of the incentive and disincentives of OER,
challenges and strategies for the adoption of OER and policy implications, and impact

studies.

OpenCourseWare initiative, which was first put forward from MIT in 2001, shares the
similar background with OER and constitutes a specific part of OER movement.
Arendt and Shelton (2009) emphasized that through OCW, “the practice of offering
traditionally private educational materials openly to the public is new especially full
course materials so that OCW materials may be perceived as a new method of learning,



particularly self-directed learners” (p. 5). There are numerous OCW initiative that is
offered by institutions in worldwide (MIT, Stanford, Berkeley, Open University, UK,
METU, Ataturk University etc.). Through the new practices related with the
distribution of OERs though different platforms and movements like OCW, MOOCs
and personal or organizational platforms; different type of OERSs has been developed
(videos, simulations, courses, textbooks etc.) and has been used in educational area in
practice (Hilton 111, 2016). OERs provides many benefits for setting a bridge between
face-to-face and online courses (De Liddo, 2010), increasing the quality and visibility
of university courses and programs, reputation of the faculty members and the
individual learning of the students (Xia, 2011), reducing costs (Phelan, 2012) and
providing easy access to freely available materials, flexible learning environment,
online interaction between the learners and instructions, online assessment opportunity
that improve the distribution of the quality of education (Okonkwo, 2012). Beside
these advantages, many barriers are valid for the practices of OERs on educational
contexts. The studies in this area have been focused on different use, adoption,
implementation practices and impact studies of these resources through personal,
pedagogical, organizational and social-cultural perspectives. Therefore, in the next
section, the studies, which focused on the problems in OER practices, were provided

to display the rationale behind the problem of interest in this study.
1.2 Background of the Study
1.2.1 Awareness and the Use of OER

Students constitute a fundamental part of the OER movement both for the usage and
the adoption practices of OER. Based on the reflections related with the students’ part
of OER movement, Hylen (2005) argues that motivation and the purposes of the
students and instructors to involve OER process are still complex and vague.
According to the study of Godwin and Andrew (2008), students are separated by their
motivations to use OER that there are two types of students that seek the social

communication (social learners) and formal education (volunteer students) through



OER so that the purposes of the OER use have differentiated students’ motivations.
Moreover, based on the Oxford University’s OER Impact Study (Masterman & Wild,
2011), the results of students’ perceptions and purposes through OER movement
reveal that there is a lack of awareness of OER, they preferred to use current online
materials rather than printed one and also the increase on the information literacy
perception and on demand for creating own resources. Similarly, Panke and Seufert
(2012) point out that the awareness and integration of OER in students’ formal learning

process is quite low in universities.

Mackintosh (2012) proposed that the open practices have a power to include the
learners in higher education so that it is important to implement open practices in
educational process successfully (cited in Murphy, 2013). Findings from MIT’s
Evaluation Report (2006) reveals that students and educators emphasized that OCW
material’s impact and quality are high level. However, Kozinska et al. (2010) criticized
the right design process of OER that through the different learner purposes, creating
the design process might be a challenge. OER practices have an impact for both
students and instructors so that there is a need to clarify students’ needs and
preferences for the use of OER in order to implement open practices in higher

education.

Through the instructors’ side, the importance of academic staff for the OER movement
is also emphasized as supporting sustainability and the quality of the process.
(D’ Antoni, 2008). According to the OER impact study (Masterman & Wild, 2011),
the results revealed that teachers have a lack of OER perspective and license policies
within Creative Commons. In addition, according to the study of Rolfe (2012), while
most academic staff did not hear the OER movement, they were eager to share their
course materials. However, teachers interpret the use of OER as beneficial in terms of
easy integration for the student’s learning environment, pointing out learner’s specific
needs and improving their self-learning practices, enhancing teacher’s own practices
and increasing the collaborations between teachers and learners. In addition, teachers
tend to prefer integrating OER into formal teaching through multimedia (videos,



simulations, virtual environment) as a supplementary role. In addition, Kursun (2011)
argues that the faculty member’s unwillingness to share their materials, lack of
awareness and technical support are the main challenges for the adoption of OER

through faculty members’ side.

Based on UNESCO (2011) report, some suggestions were provided for academic staff
in terms of increasing the knowledge for OER, publishing materials, adapting OER
through collaborative working, encouraging the use of OER and evaluating OER
practices. However, while the free access to the learning resources provides diverse
sources of information, effective use of these resources is still a challenge for students,

teachers and administrators (Panke & Seufert, 2012).
1.2.2 Adoption of OER

After the determination of OERSs, different practices were applied to adopt and
integrate the OERSs into educational contexts. Chen (2010) defines the fundamental
issues related with the OER research as the understanding of the integration of the
OER into institutions and strategies for the facilitation of the usage process. Based on
UNESCO (2011) study, four factors were determined through the adoption of OER in
terms of pedagogic (provenance-quality, pedagogic intent, granularity, media),
attitudinal, logistic and strategic. Pedagogic factors are considered as the quality of the
material, the purpose and the type of the material, granularity (focusing on the little
OER that covers the simulations, videos, texts), and validity and reliability of the
resources. In addition, the attitude of the faculty members and teachers, logistical
problems (search characteristics of OER and awareness of license procedures), and

individual and cooperative practices especially affect the adoption of OER.

Besides the adoption of OER into instructional process, there are also some practices
the adoption of OER in institution or organizational base. The Centre for Educational
Research and Innovation identified four main barriers for the adoption of OER in terms
of technical barriers (problems in the internet access), economical barriers

(developmental costs of the materials), social barriers (social skill and the interaction



between communities) and legal barriers (copyright issues and policies) (Arendt &
Shelton, 2009). In addition to this barriers, also providing the sustainability is a major
challenge because the cost of course in MIT’s OCW approximately 25.000$ (Atkins,
Brown & Hammond, 2007). Similarly, the barriers for the adoption of OER are
classified as technical, economic, social, policy-oriented and legal (OECD, 2007). The
cost and technical requirements for creating and publishing OER, social deficiencies
for using and sharing OER, and license results in the challenges for OER movement.
In similar vein, the factors that might affect the adoption of OERs were related with
the quality of OERs (improving students’ success and learning and being cost
effective), faculty members’ qualifications for OERs’ 4R features and the supports for
faculty members (value of resources and grants and funding for OER practices)
(Coleman-Prisco, 2017). Related with the faculty members’ familiarization of open
practices, although there is a growing trend for using OER, there is still lack of
awareness for the open aspect of OER (Karunanayaka, Naidu, Rajendra & Ratnayake,
2015; Belikov & Bodily, 2016) and adoption of them to traditional environments. As
Farrow et al. (2015) highlights that most participants have lack of interest on open
licenses, which may have resulted in lower adaptation by revising or remixing the
content. Use and adaptation problems are also related with the knowledge and
perception of faculty for OERs (Kursun, Cagiltay & Can, 2014). In order to overcome
these problems, some studies point out that universities generate some policies to adopt
and encourage to use OER by creating awareness by workshops, supporting faculty
members for their ICT skills and cooperating with different institutions to generate
resources and new policies (Kursun, Cagiltay & Can, 2014; Muganda, Samzugi &
Mallison, 2016). Similarly, faculty members also need to be informed about OER to
design, use and adapt the resources for their students (Belikov & Bodily, 2016).
Moreover, Hu et al (2015) also suggested some strategies for the adoption of OER as
providing more attractive and user-friendly environment on resources to increase the
use, and organizing orientations for new students to online learning as an alternative

for traditional environment.



Beside these practices and researches, Chen (2010) defines a challenge as the lack of
information related with the integration of the OER into the instructional process.
Deimann & Farrow (2013) pointed out that the open education has not yet reached a
theoretical framework. Similarly, the adoption of OERs (Murphy, 2013) and OER
implementation strategies (Jung, Bauer, Heaps, 2017) are still indefinite areas.
Therefore, the adoption of OER into educational context is a shallow area that requires

several practices and researches.
1.2.3 Impact of OERs on Teaching and Learning Practices

There are some impact studies in formal educational setting mainly focusing on
adoption of open textbooks. There are also some studies especially focused on non-
grade related performance effects on students and teachers’ experiences and activities.
According to the findings of OER Research Hub project from both students and
educators’ perspective, the impact of OER on students’ performance indicated as
increase on satisfaction, interest and engagement with learning experience, increase
on test scores, support for new ways of learning, and expand the knowledge on
different contents (Weller et al, 2015). The impact of OER on educators’ performance,
on the other side, revealed to “better accommodate diverse learner needs, to broaden
their teaching methods, and to reflect more on the way on teaching” (de los Arcos et
al, 2016, p. 37) which could be beneficial to enhance their teaching methods and to be
more reflective on their and students’ learning, teaching strategies and assessment
techniques on the course (Pierce, 2016). In addition, they also highlight the teachers’
perceptions on students’ performance within the impact of OER by defining them more
self-reliant and engaged learners. Moreover, Pitt (2015) explores the impact of OER
on teaching practices as changing pedagogical approaches, having updated knowledge
and confidence at least and making easier to teach the content. In line with these,
Kursun (2011) found that OER is especially beneficial for establishing scaffolding for
inexperienced faculty to design their courses and providing the opportunity to learn

from experienced faculty.



There is also an interest in OER studies related with science learning and practices
(Scanlon, 2012). Regarding science learning and teaching, laboratory courses
constitute major element for students’ learning and teaching activities (Hofstein &
Lunetta, 1982) and they are seen as more interesting practical environment than the
course itself (Broman & Simon, 2015). Between different laboratory courses, General
Chemistry provides an opportunity for different disciplines to have skills and
experience for their profession in line with chemistry education (Figueiredo, Neves,
Gomes & Vicente, 2016). The major problem is to design the course for students in
other disciplines as meaningful and practical for their profession which can be solved
by designing the course by aligning the students’ needs and expectations with faculty
goals and objectives (DeKorver & Towns, 2016) and by supporting scientific thinking
and empirical testing (Reid & Shah, 2006). Another problem regarding laboratory
courses is related with the level of experience of students and teachers in their
profession. Many freshmen students have problems with the confidence and stress
levels for new chemistry laboratory courses (Dalgarno, Bishop, Adlong, Bedgood Jr.,
2009). In order to minimize this problem, Cooper, Kenny and Fraser (2012) find out
that science teaching resources positively affect pre-service teachers’ self-confidence,

experience on teaching in the future.

As seen in the literature, there are some problems, which are related with impact of
OER and adoption of them in formal education context. In this field, while most studies
are focusing on the design and utilization of the resources, there is still need for reliable
impact studies (Weller et al, 2015). Regarding this impact, rather than grade, cost and
access effects, non-grade related effects could also be beneficial for students and
educators. Moreover, the use and possible impacts of OERs on science education and
learning could provide a lens to eliminate the problems related with the science
laboratory courses. Therefore, this study can provide a comprehensive picture for the
use and impact of these resources in formal education context through observing the
impact over time. Specifically, this study can provide a lens for using and integrating

these resources into science laboratory courses context by combining with the



problems in itself and the impact of these resources. In addition, this study could
promote more in depth studies that focus on specific discipline or courses to observe

the impact in formal education settings.
1.3 System Theory as a Framework for this Study

System theory has been used in many disciplines to reach the unified reality for natural
and human-constructed worlds, which hold the change and complexities in inside
(Chen & Stroup, 1993; Banathy & Jenlink, 2004). As the pioneer of the system theory
(General Systems Theory/GST), Ludwig Bertanaliffy proposed GST especially for the
practices in education in 1955 (Chen & Stroup, 1993). Systems theory with other two
components systems philosophy and systems methodology, which constitutes the
systems inquiry, they provided a path for the evolution of systems movement
(Banathy, 1988). This systems movement or approach was proposed to provide
benefits for having a wider perspective for the description and analysis of the systems
(Stowe, 1973). This movement has affected many fields and disciplines over the years
as hard system science, cybernetics, social systems and human systems. Among these
systems, educational context are mainly related with the human systems, which
include the purposeful activities or functions made by people (Banathy & Jenlink,
2004). However, in educational context different from the other disciplines used the
system inquiry like business, industry, healt services, engineering and other
disciplines, systems inquiry has not been using as a theoretical lens to describe, explore
and analyze the educational context from system perspective (Banathy & Jenlink,
2004). Because of the complex and dynamic nature of educational contexts, systems
methodology could provide best approach to analyze the context (Stowe, 1973). Thus,
systems view of education of Banathy (1992) proposes could provide a comprehensive
and detailed roadmap on how to describe and analyze the educational context. In
similar vein, Walton (2004) described Banathy’s three models as successful to have a
more detailed and holistic approach for the systems as to help to understand the system
in each level and to enable the researcher to decide on how to work with the model.
Therefore, in this study, the system (case) was not the primary interest but it helped to



understand the problem of interest. Thus, throughout of this study, these three lenses
were followed to represent the description of the system or case because without the
general picture and insight of the system, the problem of interest could not be refined

in a comprehensive way.

1.4 Problem Statement

As mentioned in the background of the study part, there is a limited understanding of
the students’ purposes and motivations for the use of OER in their instructional
process. In addition, there are some problems within the instructors’ perspective for
the use of OER in their course process in terms of lack of awareness, technical support,
and confidence through the instructors and teaching assistants’ fundamental role for
the integration of OER.

The second problem is related with the lack of awareness for the adoption of OER into
educational context and the lack of a theoretical framework for OER practices.
Therefore, while examining the students’, faculty members’ and teaching assistants’
experiences through the use of OER, some fundamental factors and clues for the use

and integration of OER into science laboratory course context were clarified.

The third problem is related with the lack of understanding for the impact of the OERs
on teaching and learning activities. Specifically, within the growing trend of using
OERs in science education contexts, the impact of these resources on science related

disciplines and courses requires new studies and practices in this area.
1.5 Purpose of the Study

Both OER and OCW have an impact on educational process but the important thing
here is to clarify the scope, breadth and depth of this impact (Arendt & Shelton, 2009).
The first purpose of this study is to provide a detailed perspective for the use and
integration of OER into science laboratory courses through the students’, instructions’
and teaching assistants’ perspective. More specifically, why and how students,

instructors and teaching assistants use OER, the components and policy practices



which could possibly affects the use and integration of OERs in a small scale course
system constitute the first purpose of this study. Corter, Esche, Chassapis, Ma and
Nickerson (2011) suggested that the integration of new technologies into science
laboratory courses should be evaluated with new studies. Therefore, through this
study, especially educational aspects rather than institutional aspects are aimed to
provide for the use and integration of OER into science laboratory courses.

The second purpose of this study is to provide an understanding for the impact of OERSs
on teaching and learning practices in chemistry laboratory course. Murphy (2013)
criticized that there is a need to determine students’ success through an educational
framework and each OER implementation should be evaluated based on its own
context. Thus, in this study, the impact of OERs was especially provided within the

scope of the chemistry laboratory courses in higher education institutions.
1.6  Significance of the Study

This study could provide significant results from two directions: first, it could provide
a holistic picture of the extent to which the OERs were used in laboratory courses;
second it could provide data for the impacts of OERS on practical courses rather than

lectures in educational contexts.

For the first, within the use of system theory as theoretical framework, this study could
provide a roadmap of how the resources could be influenced by the contextual and
environmental issues in the course system. In addition, this study could provide a
roadmap for teachers and administrators to evaluate the effectiveness of these
resources by using profiles. Forward (2012) criticized that there is a lack of visibility
of the OCW’s impact because the purposes and the characteristics of OCW users are
unknown. Moreover, this study could provide insights for further adoption and
integration of OERs aligned with curriculum and provide some suggestions to improve
the policy practices for the implementation of OERs while the need for research should
be about learner’s use and adoption of OER (Panke and Seufert, 2012) and OER’
implementations strategies (Jung, Bauer & Heaps, 2017). Knox (2013) argues that the
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OER movement is understood as removing the barriers for the use of OER rather than
involving the freedom itself so that practitioners and researchers could miss the
pedagogical aspect of the movement. Similarly, recent teaching models and research
have been criticized that the institutional, pedagogical and cultural aspects of the
adoption of OER should be focused on rather than the resources themselves especially
new pedagogic approaches should be followed (Deimann & Farrow; McAndrew &
Farrow, 2013). Because as McAndrew and Farrow (2013) criticized “the recent growth
in interest in OER has several drivers, ideological, political and economic, none of
which in itself explains how learning will be supported or help us to develop effective
models and learning design” (p. 65). For that reason, in this study, the purpose is to
provide a complete picture of how to use and integrate OERs into science laboratory
courses within the educational aspect rather than examining the barriers and challenges
of the adoption of OER into science laboratory courses. Most of the studies mainly
focused on the adoption of OERSs, but the limited findings are apparent related with
the current use and integration of OERs into a course system after the resources were
created. Moreover, the studies related with the resources (simulations) do not focused
on the teachers’ role and the resources’ place on the curriculum (Rutten, van Joolingen
& van der Veen, 2012) and there is a limited literature on the adoption of OERs for
virtual labs (Raman, Achuthan, Nedungadi, Diwakar & Bose, 2014). Therefore, while
there is not a common understanding of why students prefer to use OER (Arendt and
Shelton, 2009), and why and how the users (Hylen, 2005) involve the process of OER.
Thus, this case study could provide a detailed picture of how and in what ways
students, faculty members and teaching assistants use OERs in their science lab
courses for the future implementations of OCW and OER. Moreover, Kursun (2011)
identified the faculty members as the key elements for the OER Movement. Thus, in
this study, beside students, faculty members and laboratory teaching assistants were
added into the study because they constitute an important part for the adoption of OER

into chemistry laboratory course practices.
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For the second, most of the impact studies focused on the OERs used in formal
education contexts especially related with the open textbook adoption studies (Farrow,
de los Arcos, Pitt & Weller, 2015). However, the studies were lack in the courses,
which requires practical experimentations (EIf, Ossiannilsson, Neljesjé & Jansson,
2015). Moreover, Forward (2012) argued that statistical data comes from website
analytics (number of visitors, time spent on websites and geographic origins) does not
provide a detailed description of the impact of OERs. From this perspective, this study
could provide a roadmap for designing the resources based on the students’
experiences through learning domains and evaluating the impacts of the resources
from learning domains. Moreover, this study could provide some suggestions for
design and development features of OERs to improve the quality of these kinds of
resources. Therefore, this study could enlighten different studies through a different
type of resources (videos and simulations) in different educational settings (chemistry
laboratory environment) rather than the impacts of textbook adoption in educational

settings.
1.7 Research Questions

This study will investigate the following main research and sub research questions:
1) Which factors influence use and integration of OERs into chemistry
laboratories?

a. Which factors represent the usage behaviors of OERSs through the
lens of preparedness for the laboratory course?

b. What do lab assistants and students experience during the
implementation of science lab courses, which could possibly be
related with the implementation of OERs?

c. How do policy practices promote the use and integration of the
OERs into the science laboratory environment?

2) How do the utilization of OERs facilitate the students and research

assistants’ perceived performances through the laboratory course?

12



1.8 Definition of Terms

Openness: Tuomi (2006) classifies openness through three perspectives in terms of
technical (lack of interoperability and unavailability of technical specifications), social
openness (copyright policies, accessibility, and geographical area) and the resource
itself.

Open Resources: open resources are defined as:

« “sources of services that do not diminish their ability to produce services
when enjoyed.

* Provide non-discriminatory access to the resource.

* Can be adjusted, amended and shared” (OECD, 2007, p. 37)

Open Educational Resources: The definition is:

OER are teaching, learning, and research resources that reside in the public
domain or have been released under an intellectual property license that
permits their free use or re-purposing by others. Open educational resources
include full courses, course materials, modules, textbooks, streaming videos,
tests, software, and any other tools, materials, or techniques used to support

access to knowledge (Atkins, Brown & Hammond, 2007, p. 4).

OpenCourseWare: It is a specific initiative based its roots on Open Educational
Resources perspective that requires to freely share the course materials through

worldwide.

Integration of OER: The process of using open educational resources in formal
education context. In this study, the practice was selected as the chemistry laboratory

course.

Instructors/Faculty Members: Individuals in higher education institutions that are

responsible for the research, teaching and learning practices and support for students.
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Laboratory Teaching Assistants: Individuals in higher education institutions that are

responsible for the research and teaching practices in science laboratory courses.

Simulation: Imitation of acts, objects or processes of real-life scenarios, events,

processes or situations

Performance: The result of an act, which defines how well any kind of activity

achieved or completed.

Perceived Performance: Self-evaluation of performance through the students and

teaching assistants’ perspective in this case.

Policy: Plans, standards or guidelines, which orients what to do or implement in a

particular situation.

Teaching and Learning Activities: Any kind of activities or practices, which include
teaching process (teaching method, styles etc.) and learning process (communication,

discussion, interaction etc.)
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CHAPTER 2

REVIEW OF THE LITERATURE

This chapter describes the findings and implications in the literature regarding the

research questions of this study.

2.1 Open Educational Resources

Open educational Resources was first mentioned in the Forum on the Impact of Open
Courseware for Higher Education in Developing Countries by UNESCO in 2002
(D’Antoni, 2008; Duval & Wiley, 2010; Murphy, 2013). There is not universal

definition of OER, but the common definition is:

OER are teaching, learning, and research resources that reside in the public
domain or have been released under an intellectual property license that
permits their free use or re-purposing by others. Open educational resources
include full courses, course materials, modules, textbooks, streaming videos,
tests, software, and any other tools, materials, or techniques used to support

access to knowledge (Atkins, Brown & Hammond, 2007, p. 4).

Similarly, the materials and equipment that used within OER “full courses/programs,
course materials, modules students guides, teaching notes, textbooks, research articles,
videos, assessment tools and instruments, interactive materials such as simulations,
role plays, databases, software, apps (including mobile apps) and any other
educationally useful materials” (Olcott, 2012, p. 284). In these definitions, two main
elements emerge as free use of the resources under the license protocols and the type
of the resources. Type of the resources are diverse that enable users to freely benefit

from these materials.
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The second element of OER was defined as freely accessible, licensed resources and
their open and reusable codes (Murphy, 2013). Butcher (2009) describes the OER as
freely available resources that are shaped by common license without payment and
fees. Creative Commons license enable the users of OER to determine their activities
into some rules through “4R” activities. These activities are defined in terms of reuse,
revise, remix, and redistribute (Duval & Wiley, 2010; DeVries, 2013). This license
provides a more flexible guideline depend on the nature of the OER rather than the
standard copyright license (Deimann & Farrow, 2013). Through this license, a

guideline is provided to get a common underground for the use of OER in worldwide

Openness in higher education trend provides some other terms and movements in
terms of open content, open source software, open courseware, open access (Murphy,
2013). Between them, open educational practices are the second phase of OER
movements that “support the creation, use and managements of OERs through
institutional policies, promote innovative pedagogical models and respect and
empower learners as co-producers on their lifelong learning path” (Murphy, 2013, p.
202). Ives and Pringle (2013) point out that through OER movement, new approaches
for the development and design of the courses get a broader perspective for the online
learning environments. However, Olcott (2012) criticized the term OER that “OER is
not synonymous with the terms of online learning, e-learning, mobile learning. Many
OER-while shareable in digital format-are also printable” (p. 284). Different from
distance and online learning, OER advocates the free use of materials in both formal
and informal learning environments through online or face-to-face interactions (Geith
& Vignare, 2008). Therefore, OER has a different perspective for dissemination of the

instruction.

Through worldwide, different initiatives and practices were applied through OER
movement. Different platforms and ways are valid which share different OERs. Wiley,
Bliss and McEwen (2014) described three types of OER sharing as individual sharing
with metadata in some platforms (OER Commons and MERLOT), sharing as
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textbooks (Flat World Knowledge, Connexions, CK12) and course-like sharing as

OCW websites. Some of these initiatives were provided in detailed below.

MIT OCW: In 1999, MIT began to improve OCW initiative and launched this initiative
in 2011 (Abelson, 2008) within 1,890 courses through OCW (Davis et al., 2010). OCW
initiative considered as the representation of the OER movement (Abelson, 2008) and
course format of OER perspective. MIT OCW initiative is the most popular one that
receives 2.086 million visitors on September 2017 and 2413 courses published at all
(MIT Monthly Report, 2017).

OpenLearn: In 2006, UK Open University’s Open Learn project launched two
features, which unifies two different environments for the users (LearningSpace) and
creators (LabSpace) that while LearningSpace provide users the course materials,
LabSpace enables learner to create their own materials. Then, LabSpace transformed
into OpenLearn Create, which enable users to create their own materials (OpenLearn,
2017)

OER Commons: A project created by Institute for the Study of Knowledge

Management in Education (ISKME) which provide many OERs and also enable the
users, researchers, instructors to create, adapt and share the OERs through a

collaborative community of practice.

Connexion: Different from MIT’s OCW project and UK Open Learn, Rice
University’s Connexion project provides a free platform that enable the users to create,
share the courses within the collaboration of other users in worldwide (Atkins, Brown
& Hammond, 2007; Kursun, 2011). This initiative was founded as OpenStax (then the
name of Connexions and now OpenStax CNX) by Dr. Richard Baraniuk to provide a
platform for users to create, share and adapt many educational content (OpenStax
CNX, 2017).

COSL.: Center for Open and Sustainable Learning (COSL) which is provided by Utah

State University provide users a free platform (eduCommons) that help learners to

17



operate their material sharing process by reducing the copyright and cost barriers
(Atkins, Brown & Hammond, 2007). In addition, within this university, Utah State
Open Learning support (OLS) website offers users a collaborative environment to

interact with other users.

TESSA: Teacher education in Sub-Saharan Africa (TESSA) initiative provides course
design models and learning objects for teachers from different disciplines through four

languages (Butcher, 2009)

In addition, there are numerous articles, books, Open Access journals (e.g Textbook
Revolution) provides freely accessible resources for the users around the world. Open
Textbook and Open Access Journals emerges in 1990s and both have important effects

on the research area (Kursun, 2011).
2.1.1 OpenCourseWare

In 1999, an important approach (OCW) was announced (Kozinska et al., 2010). MIT
created OpenCourseWare project that provides an area for universities to publish
virtual courses all around the world (Xia, 2011). OCW is provided through institutions
via multiple ways in terms of university’s OCW server, in repositories or through
content providers (Forward, 2012). Based on OECD study in 2007, in more than 300
universities more than 3000 courses were published worldwide (D’Antoni, 2008;
Geith & Vignare, 2008). In September 2017, approximately 245 million individuals
visited the MIT’s OCW site (MIT Monthly Report, 2017).

OCW movement creates and offers a parallel universe for the problems in higher
education beside the current educational models (Tylor, 2007). The free publication of
course materials can provide alternative ways for students to benefit from the courses.
Carson, Kanchanaraksa, Gooding, Mulder and Schuwer (2012) propose that OCW can
provide an effective bridge between learner’s informal and formal learning. Similarly,
Wilson (2008) points out that “OER and OCW might not give formal education

qualifications but act as a supplementary element in helping people gain knowledge
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through either instructor-led or dependent studies” (cited in Kozinska et al, 2010, p.
n.d). Therefore, OCW and OER lies on a powerful idea that provides a different angle
on the practices for teaching and learning (Forward, 2012). Therefore, OCW does not
aim to take the place of formal learning but it helps to provide a different perspective
for the integration of formal and informal learning environments. In addition, OCW
has as an effect on the preparation for the exams and selection of the courses and
institutions (Carson et al., 2012) so that OCW could give a reputation for both

institutions and courses provided. OCW Consortium

OCW Consortium is defined as “ a collaboration of more than 200 higher education
institutions and associated organizations from around the world creating a broad and
deep body of open educational content using a shared model” (Butcher, 2009, p. 2).
More than 280 institutions and organizations from 45 countries are members of OCW
consortium in order to share their OER experiences and movements (Open Education
Consortium, 2017)). In addition, there are so many organizations and initiative that
provides open education content in nationwide in terms of CORE (China Open
Resources for Education Consortium) (30 institutions in China), Japan OCW
Consortium (9 institutions) and Spain and Portugal’s OCW Universia (14 institutions)
(Arendt & Shelton, 2009). In Turkey, Turkish Open CourseWare Consortium
(UADMK) under the Turkish Academy of Science (TUBA) has been carrying out its

mission since 2007 in order to unify different institutions within OER movement.
2.1.2 OER Movement in Turkey

Kursun (2011) classified the OER initiatives in three groups in terms of the nationwide,
institutional and personal initiatives in Turkey. First category includes the Turkish
OpenCourseWare Consortium (UADMK) under the Turkish Academy of Science
(TUBA\) that this consortium aims to provide OER within the collaboration of the
universities. In 2007, a meeting was held by the leadership of TUBA with 24
universities, TUBITAK, YOK and DPT for the OER project in Turkey and in 2010,

26 courses in basic sciences were offered within UADMK website and also, 21 courses
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were translated into Turkish (20 courses from MIT and 1 course from Utah State
University. In addition, the number of universities for the participation of UADMK
membership has increased to 62 from 24 since 2007. There are 35 courses are provided
in Natural and applied science category and only four of them are related with the
chemistry. Based on the statistics of TUBA, 86.6% of the courses were supported with
pdf files and 10.4% of the courses were supported with the videos (Cakmak, Ozel &
Yilmaz, 2012).

In institutional phase, 8 universities provide OER initiatives (Atilim, Ankara, Bagkent,
East Mediterrian, Gazi, Hacettepe, METU and Sabanci University) but only in Middle
East Technical University, the general chemistry course materials are provided
through METU OCW portal through Turkish and English versions. Scanlon (2012)
stated that the OER movement affect the science learning and creates The Open
Science Movement that enables more transparent and comprehensive science.
Therefore, this chemistry course provided a picture how a science course can be
designed based on OER perspective. In addition, this course was awarded through
OCW Consortium Awards for OpenCourseWare Excellence within the video and

multimedia category in 2011.
2.2 Use and Integration of OERs

Open educational resources have created a popular movement in educational practices
over years. Its open and free nature enables the stakeholders in educational area to
create new instructional approaches. Thus, its use and integration of educational

settings resulted in diverse research and findings in the literature.

Regarding the use of OERs, while most of the formal users were using OERS to support
their formal study, informal users were using to have low cost study instead of formal
education (de los Arcos et. al., 2014). In addition, the reasons to use OERs were also
diverse as interest on study subject, professional development, improvement on study
skills; support the studies (Farrow et. al., 2015) and assistance on personal learning

(Hu et. al., 2015) while easy to access and minimum cost of the OERs played a vital
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role for these purposes (de los Arcos et. al., 2015). From the teachers’ side; the teachers
were benefitted of OERs for the inspiration, preparation and supplement of teaching
practices (de los Arcos et. al., 2015). However, many barriers for the use of OER were
identified in the literature. From the users’ side, based on the findings of a research,
people are familiar with OER but do not actually know how to use them (Okonkwo,
2012). From the instructors’ side, Hylen (2005) mentioned the main barriers for the

use of OER in terms of copyright issues, quality of the resources, and sustainability.

Regarding the adoption and integration of OERs, many problems were emerged in the
literature. Some studies reported that the problem related with the OER use and
integration in the classroom is about the lack of information on how to integrate OERs
into classroom (The Boston Consulting Group, 2013; Belikov & Bodily, 2016). BCG
report also showed that educators generally used OERS as supplementary materials,
and the primary usage was approximately 10%. As seen in Figure 2.1, three integration
ways were formularized and the most preferred one is using as a supplementary
resource through the formal education. Therefore, OERs still not comprise full course
components as assessment, feedback and support; they mainly served as online
materials generally for course contents (DeVries, 2013). The reason of lack of
integration could be discussed in different terms but the quality and the content of the
OERs could be essential to keep in mind. While the quality of OERs still a problem
for the integration of OERs (BCG, 2013; Pierce, 2016), the quality also affected the
future use, discovery and advertisement of OERs (Pitt, 2015). This inference also in
line with the idea that some practices was still favor of traditional instructional
materials (e.g. textbooks). Another problem of the quality of OERs highlighted the
content and objectives of OERs. While most of OERs were still suffered from the lack
of clear learning objectives of the courses (DeVries, 2013), the alignment of the
learning objectives of the course with the OERs is a challenging process which could
underestimate the potential of OERs beside traditional textbooks with aligned
objectives (Pierce, 2016).
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disruption '

Figure 2.1. OERs in classroom as a mainstream (The Boston Consulting Group
Report, 2013, p. 2)

In line with the integration of OERS, the adoption practices also created challenges for
the OER usage and implementation. De Liddo (2010) criticized that while the diffusion
of OER movement has the worldwide effect, the adoption of OER practices into
educational context is still in low level. Judith and Bull (2016) categorized the
challenges of implementation of OERs into higher education as contextualization (to
localize the content based on students’ needs and the scope of the course),
identification (to find qualify resources), discoverability (to find appropriate
resources), user-permission (to have copyright concerns) and knowledge-related (to
have lack of experience on how to integrate OERS). In order to eliminate these
challenges, four strategies were provided as personalized (educators could learn the
specific details by themselves), programmic (workshops or training could be arranged
for the integration practices of OERs through educators’ professional development or
providing tools for educators on how to decide the user permissions of OERS),
institutional (more broader sense of allowing students, faculty and staff’s experiences
for improving OER practices) and networked strategies (allowing the community

based aggregations on discussing the practices of OERs by different stakeholders as
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educators, content developers, administrators, instructional designers etc.) (Judith &
Bull, 2016). One of the major challenges of OER implementation is the lack of
awareness about OER ecosystem; while awareness of OERs are increasing and showed
50% or more awareness of OERs, still some professors and majority of staff were not
aware of OERs (Rolfe, 2012; BCG, 2013). Similarly, Olcott (2012) emphasize the
barriers for OER use as the resistance of the faculty members and teachers for the use
of OER and the lack of awareness of both teachers and learners of the OER movement.
Moreover, one of the purposes for this issue is that the teachers prepare their courses
and materials according to their way and style (De Liddo, 2010). As the policy
practices provided leading patterns for OER integration, the institutions and
developers had major roles to increase the awareness of OERs for students (Hu et. al.,
2015). They also could have a supporting role for finding and evaluating the new
resources within the collaboration of library of different units support (technology or
teaching support offices) (Belikov & Bodily, 2016). Related with these practices,
Richter and McPherson (2012) also propose a model for the adaptation and reuse of

OER and they give some recommendations:

e “Providing printable version of the learning resources

e English abstract should be provided

e Resources should include combination of pictures and text in changeable
format

e Republishing of adapted resources should be encouraged

e Resources should meet the need of both the teachers and learners

e Context description of the resources should be provided” (p. 214).

Through these barriers, language constitutes an important gap for the distribution of
OERs because the distribution of OER does not end with the transformation of
languages but also includes awareness of the cultural diversity and contextual issues
(Xia, 2011; Richter and McPherson, 2012). Similarly, Richter and McPherson (2012)

determine the main challenges of OER movement from different perspective as
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whether these resources support the learners’ needs and purposes, possibility of
different meanings in different languages and also the lack of knowledge how to adopt
and evaluate OER through a course design model. In order to overcome this problem,
OCW Consortium translates the educational resources into different languages in
different countries in terms of Spain, Portugal, Venezuela, China, Japan, Korea, Iran,
Vietnam and France (Geith & Vignare, 2008). Xia (2011) point out another concern
with the term “granularity” that defines how many parts of a content should be shared
or reused. In OER movement, there is not a common protocol for the shareable pieces

of the resources so that this decision could be challenge for the users.

OER can provide a structured framework as similar with the non-educational learning
environments in a formal education context (Lane & McAndrew, 2010). Through this
view, OER can provide practices to integrate non-formal or informal practices into
formal structures (McAndrew & Farrow, 2013). OER supports a structured model in
order to share and redesign the higher education programs for both faculties and
academics (Butcher, 2009). In addition, OER provides faculty members to create and
organize their work through sharing and designing the learning materials (Butcher,
2009). However, the problems and barriers are also valid for sharing the materials.
Kursun (2011) defines the main problems with the faculty members are the lack of
awareness how to apply copyright issues and the lack of confidence for their material’s
quality. De Liddo (2010) provides a rationale for the barriers to OER as the lack of
people’s apprehension of open thinking concept. Open thinking could be perceived as
the openness for the different perspectives and perception of the visibility and
flexibility so that the lack of open thinking could be a rationale for the resistance of
the faculty members. Olcott (2012) point outs two different types of OER used in
higher education in terms of formal and non-formal. While formal OER use requires
using credits or certificates for the courses in OER, non-formal OER requires
integrating OER into courses with optional choices. Olcott (2012) emphasize that in
more universities, faculty members integrate OER in order to provide diverse learning

resources. Moreover, Tuomi (2013) identifies 4 types of OER in terms of OER | (only
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free access to resources), OER Il (free access to resources to get credit or certificate),
OER 11 (free access to modify or change the resources) and OER IV (free access to
redistribute the resources) and most of the OER initiative are categorized under OER
I type. In Middle East Technical University, especially for the chemistry course, non-
formal type of OER is implemented. The resources are free to use and provided as a
supportive role for the formal courses. In addition, based on the Tuomi’s classification,
OER 1 type is implemented that the resources are only allowed for the free access and

use.
2.2.1 Use of OER in Science Laboratory Context

2.2.1.1 Science Laboratory Instruction

Tobin (1990) defines laboratory activities as “a way of allowing students to learn with,
understanding and, at the same time, engage in a process of constructing knowledge
by doing science” (cited in Hofstein & Lunetta, 2004, p. 32). The similar version of
lab work was defined as the “subset of all practical work performed in the laboratory,
which may include demonstrations and computer simulations in addition to hands on
experimental work” (Deacon & Hajek, 2010, p. 944). Science laboratory activities are
one of the main components of science education that enable learners to work in an
active experimentation (Hofstein, 2004), to have diverse learning benefits (Hofstein &
Lunetta, 2004); and constitutes an important part of the chemistry education practices
in higher education (Reid & Shah, 2007; Elliot, Stewart & Lagowski, 2008).

In chemistry laboratory work, there are four styles of laboratory instruction in terms
of expository (aware of the outcome-cookbook style), inquiry (no outcome-responsible
for own learning process), discovery (no outcome), and problem-based (aware of
outcome-responsible for own learning process) (Domin, 1999; Johnstone & Al-
Shualili, 2001; Hofstein, 2004) (Table 2.1). Between these design types, expository
model is the most common and traditional one (Domin, 2007). The criticisms about

the effectiveness of these four styles have not yet been finalized that each style have
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advantages and drawbacks in its nature but no style could support all the desired

outcomes (Domin, 2007).

Table 2.1 Laboratory Instruction Styles (Johnstone & Al-Shualili, 2001, p. 45)

Style Outcome Approach Procedure
Expository Predetermined Deductive Given

Inquiry Undetermined Inductive Student generated
Discovery Predetermined Inductive Given
Problem-based Predetermined Deductive Student generated

In literature, the criticism about the role of laboratory work has different results. While
chemistry laboratory experiments result in the increase the cost and time spent for the
instructors, they can provide an understanding for the association between the theory
and practice (Reid & Shah, 2006; Aufschnaiter & Aufschnaiter, 2007; Skoumios &
Passalis, 2010) and result in meaningful learning (Hofstein, 2004). Domin (1999)
proposed many scientific learning outcomes through the laboratory exercises in terms
of “conceptual understanding, retention of content knowledge, scientific reasoning
skills, higher-order cognition, laboratory manipulative skills, better attitude toward
science, a better understanding of the nature of science” (p. 547). However, in
laboratory education, while students try to get the desired outcomes, they miss to
observe and criticize what they are doing through the experiments (Reid & Shah, 2007)
so that the practical work in laboratory do not have so much change through the years.
Reid and Shah (2007) criticized that the absence of the purpose and stimulation of the
students for the laboratory work can result in the negative perception of the students
for the laboratory courses and also the value of these courses. However, the studies
related with the practical work that the students consider them as enjoyable and useful
for science education (Hofstein & Lunetta, 2004; Skoumios & Passalis, 2010).
However, the laboratory offers many benefits for practical experimentation; some

challenges are still valid to inhibit learning as (Hofstein & Lunetta, 2004):
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o Expository style of experiential activities through lack of thinking

e Lack of assessment in practical knowledge and abilities

e Lack of information about best contemporary practices and developments in
laboratory education

e Technological and technical infrastructures and lack of devoted time of faculty

members

The type of laboratory instruction could create different learning outcomes but also
the necessity and role of laboratory course is still a debate especially for non-major
students (Hawkes, 2004).

2.2.1.2 Supportive Resources for Laboratory Instruction

Recent years, the information and communication technologies (ICT) and multimedia
(animations, simulations, videos etc.) have been using in educational contexts so that
the chemistry laboratory education is also affected by the use of these resources
(Pekdag, 2010; Scanlon, 2011). Open educational resources also played a key role on
creating, developing and sharing these resources in different formats in laboratory

courses.

Through the new technologies, virtual (simulated) and remote laboratories have gained
more interest in science education (Scalise et. al., 2011). While the emergence of two
labs have common concerns such as the alternatives for the real lab space and time
consumption, they have different purposes for science lab experiences. While virtual
laboratories are seen as the supportive practices for the hands-on laboratories
(Abdulwahed & Nagy, 2009; Corter et al., 2011) for visualization of the subjects and
preparation for laboratory courses (Dalgarno, Bishop, Adlong & Bedgood Jr., 2009);
remote laboratories are seen as the alternative for the hands-on laboratories
(Nickerson, Corter, Esche & Chassapis, 2007). Ma and Nickerson (2006) defined the
simulated laboratories as the imitations of hands-on laboratory activities that provide

valuable experiences for learners. Virtual laboratories can help students to control their
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learning process through the support for the real laboratory experiments (Tatli & Ayas,
2012) and repeat the experiments for a meaningful understanding (Abdulwahed &
Nagy, 2009). However the giving chemistry courses through online channels is still a
challenge for the instructors (Brewer, Cinel, Harrison & Mohr, 2013) even if the cost
of laboratory equipment, safety issues, environmental constraints and devoted time for
actual experiments are still challenging issues for laboratory instruction (Scalise et. al.,
2011).

Before applying the hands-on laboratories, virtual laboratories could be provided for
students to decrease the practical challenges (Barros, Read & Verdejo, 2008), which
could be dangerous, expensive, or time consuming experiments (Hofstein & Lunetta,
2004). Different perspectives are valid in literature based on the effects of three type
laboratories (hands-on, virtual and remote), however, there is no consensus for the
efficient and appropriate use of these laboratories (Nickerson et. al., 2007,
Aufschnaiter & Aufschnaiter, 2007). For example, Brewer et al. (2013) support the
use of hands-on laboratories in science teaching because the primary rationale for
hands-on laboratories is to provide the real interaction between the student, chemical
instrument and instructors. However, in literature combining the types of laboratory
practices are provided. Mixing the three-laboratory experience type could cause
different design principles and understandings for science education (Ma & Nickerson,
2006; Abdulwahed & Nagy, 2009).

Another alternative of simulations and remote laboratories, videos have be used in
educational settings as a form of OERs through many years. The demonstrations,
videos and podcasts were provided to support the laboratory instruction for many
years, which could be used as pre-lab lecture overview or in-class presentation (Powell
& Mason, 2013). These videos can be used as a form of recorded lecture or as a form
of step-by-step instruction, which shows how to apply a procedure. Related with the
videos as the popular way of distribution, podcasting, it could be used in three ways in
educational setting as substitutional (recording the whole lecture to access any time),

supplementary (summary of the lecture videos or additional information videos) and
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creative (student generated videos) (McGarr, 2009). In addition to videos, other
instructional resources were used in science educational settings. For example, through
ChemWiki project, the chemistry textbooks were transformed into online resources
(Allen et. al., 2015).

In recent years, different alternatives are emerged for the university laboratory
education in terms of pre- and post-laboratory experiences (text based or computer
mediated), videos, films, and computer simulations (Reid & Shah, 2007). While pre-
lab activity provides a way to preparation for the laboratory experience, post-lab
activities support the interpretation and reflection process of the students (Domin,
2007). Deacon and Hajek (2010) criticized that the preparation of the laboratory
courses should be especially focused on in order to increase the understanding of
learning activity so that the reading the instruction sheets is not sufficient way to
prepare the lesson. Similarly, Johnstone and Al-Shualili (2001) emphasize the
importance of pre-laboratory work in order to prepare the students for laboratory
courses. Related with the pre-laboratory exercises, different approaches were applied,
which generally comprise conceptual information in text-based materials,
demonstrations and questions that could be supported by electronic resources (Reid &
Shah, 2007; Nadelson, Scaggs, Sheffield & McDougal, 2015). Some of these resources
are provided under copyright issues, most of them is created as a form of OERs
including lecture notes, syllabus, videos and simulations. As the OER studies showed
that users were benefitted from many OER types but the prominent ones were videos
(Hu et. al., 2015; McKerlich, Ilves & McGreal, 2013), open textbooks, lectures and
images respectively (de los Arcos et. al., 2015) which could be more attractive and
engaging than traditional textbooks for students (Pierce, 2016). In laboratory courses,
this reference is also explicit for laboratory courses that most prominent OERs in
laboratory courses were videos, simulations, virtual laboratories, lecture notes etc.
OERs related with chemistry concepts and experiments were provided under some

OCW websites and different platforms. Some of them were provided below.
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ChemCaollective: Launched by some professors in Carniage Mellon Univesity, which

comprise many simulations, virtual labs and demonstrations about chemistry concepts

and experiments.

Merlot Simulation Collection: Launched by California State University Center for

Distributed Learning, which provided peer-reviewed discussion platforms for different

simulations and virtual labs.

Phet Interactive Simulations: Launched by University of Colorado Boulder provided

many chemistry related virtual labs and simulations offering different language

opportunities.

The OpenScienceLaboratory: Launched by The Open University provided many

remote laboratories, virtual experiments and instruments, field investigations and data

collection opportunities related with experiments.

In addition to these platforms, many different websites and practices are valid as virtual
chemistry labs (General Chemistry Interactive Simulations, ChemReax, ChemVlab+
etc.), visual and text-based course resources (MIT OCW, UCI Open, Khan Academy,
ITunes U, Curriki, Saylor Foundation etc.), open texbooks (OpenStax CNX-
Chemistry, ChemWiki, Chemical Principles 3™ Edition, Boundless-Chemistry, ACS
resources) and Chemistry MOOCs. Chemistry MOOC was firstly launched in 2012 in
edX and 2013 in Coursera (Leontyev & Baranov, 2013).

These resources were mostly used as supportive for formal education at preparation
process for laboratories. Related with the advancements and benefits of pre-lab
activities supported by the use of online resources, some studies also pointed criticisms
about the long procedure, and extra assessment problems (Reid & Shah, 2007).
Associated with the pre-lab activities, new form of providing instruction was evolved
as flipped classroom. Flipped classroom approach began to be applied in educational
settings and also the general chemistry courses (Reid, 2016). Within the technological

advancements, the course materials were distributed outside of the class to increase in-
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class discussions and learning exercises (Weaver & Sturtevant, 2015). In these cases,
most of the studies implemented this method through pre-class (activities and
assessments generally provided by videos and lecture notes), in-class (learning
activities through discussion) and post-class (assignments) (Mooring, Mitchell,
Burrows, 2016). In line with pre-lab activities, post-lab activities are also important to
transform the practice into new situations and to assess the process of the students’
experimentation process (Reid & Shah, 2007), which could also be designed within

technological resources.

In the case of METU OCW chemistry course, virtual and hands-on laboratories are
provided for the basic chemistry courses. In this course, virtual environment has a
supportive role for the real laboratory environment that the resources are provided
without a requirement (free of charge and non-credit). Students have the flexibility to
benefit from these resources so that this OCW environment provide a chance for the
integration of informal learning to formal learning environment and also the practices

within combination of both virtual and hands-on laboratory environments.
2.3 Impact of OERs on Teaching and Learning Activities

The impacts of OERs on teaching and learning practices is still developing area for
research, some studies explored the effects of usage. Form the learners’ perspective,
the effects on learning activities were especially seen non-grade aspects of learning
experience on satisfaction, and increased interest on subject (de los Arcos et. al., 2015),
and increased confidence (de los Arcos et. al., 2014). The educators also evaluated the
OERs effects on learners’ activities that especially non-grade effects as improvements
on self-reliance and interest on the subjects were more salient than grade effects
(Weller, de los Arcos, Farrow, Pitt & McAndrew, 2015; de los Arcos, Farrow &
McAndrew, 2016) and self-directed learners (EIf et. al., 2015). Form the teaching
perspective, the effects of OERs on teaching were mainly mentioned to broaden the

content knowledge, teaching methods, reflect on the way to teach (de los Arcos et. al.,
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2015; de los Arcos, Farrow & McAndrew, 2016), made easier the teaching process,

increase in self-confidence and resulted in change in teaching approaches (Pitt, 2015).

As a form of OERs, textbook adoption is one of the leading research areas regarding
measuring the impact of OERs on students’ performance, learning and cost. Regarding
the study of Allen et.al. (2015), the online version of the textbooks could be used as
an alternative for traditional ones but they did not resulted in increased student learning
outcome. Similarly, some studies claimed that open textbooks provided cost savings
but not a change on students’ academic achievement (Wiley, Hilton, Ellington and
Hall, 2012; Fischer, Hilton 111, Robinson & Wiley, 2015). Another study also provided
consistent results that the open textbook adoption the cost benefit and better prepared
students were valid, the textbooks did not changed the students’ use of any kind of
textbooks (Bliss, Robinson, Hilton & Wiley, 2013).

While not many studies linked the open educational resources with chemistry
laboratory courses, different types of open educational resources were used like videos
and simulations over years. OERs were used by chemistry lecturers as supplementary,
which gave advantage for presentation and demonstration of experiments or online
courses and for homework but not the use of web 2.0 tools for sharing and
communication (Feldman-Maggor, Rom & Tuvi-Arad, 2016). Online pre-lab
resources provided many benefits for students as flexible studying time and exercise,
better preparation for laboratory activities and feedback opportunities (Chittleborough,
Mocerino & Treagust, 2007). As a form of online pre-lab resource, videos were found
affective tools for pre-laboratory instruction (Burewicz & Miranowicz, 2006; Jolley,
Wilson, Kelso, O’Brien & Mason, 2016) with balancing the quality and the length of
the videos (Long, Logan & Waugh, 2016). Studies related with videos used in
laboratory courses highlighted positive results that the students who watched
instructor-made videos showed positive attitudes to understand the subject better, and
to show better performance on assessments. In addition, the benefits of videos used in
science context were provided as self-learning experience, which helped to study at
own place and pace (Richards-Babb, Curtis, Smith & Xu, 2014) and as supportive to
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traditional education (Bos, Groeneveld, Bruggen & Brand-Gruwel, 2016).
Correspondingly, podcasts could be used in line with traditional lectures to enable
more time for hands-on practices and visualization in class time (O’Bannon, Lubke,
Beard & Britt, 2011), to provide positive affective attitudes (Dupagne, Millette &
Grinfender, 2009), and to improve self-pace of learning (Chester, Buntine, Hammond
& Atkinson, 2011). However, some studies also showed contradictory results for the
benefits of lecture videos about the replacement of traditional lectures and learning
(Evans, 2014; McKinney, Dyck & Luber, 2009).

Another common form of OERs, simulations and virtual laboratories, some studies
proved that the simulations had positive affects on students’ motivation and attitudes
towards chemistry (Tuysuz, 2010), also could help to promote learning in appropriate
design situations (Finkelstein et. al., 2005). Other studies also showed positive
outcomes by using virtual labs or simulations in comprehension of techniques and
concepts (Martinez-Jimenez, Pontes-Pedrajas, Polo & Climent-Bellido, 2003), better
understanding when simulations used in combination with traditional laboratories
(Woodfield et. al., 2004), increased engagement with the subject and effective
laboratory support (Tsekleves, Aggoun & Cosmas, 2013). Correspondingly, according
to the study of Gryczka, Klementowicz, Montclare, Sharrock and Maxfield (2016), the
students were provided a summary of key topics in written format, questions related
with these key knowledge and simulation, which enable to implement the experimental
procedure. Based on the results of this study, the students performed better in post-

assessments and showed an increased interest and preparation for the course.
2.4 System Theory as Research Framework

Banathy (1992) defined the system as “a configuration of parts or components
connected and joined together on a web of relationships” (p. 10). He classifies the
systems in two components natural and designed systems. Designed systems were
divided into three groups as designed physical, designed conceptual and human

activity systems. Human activity systems, which the course in this case is a type of,
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are designed systems operated by individuals to achieve a purpose (Banathy, 1992).
Banathy proposes three models to have an understanding and description of complex
systems as systems environment model, functions/structure model and process model,
which each of them provides a comprehensive picture for educational systems
(Banathy & Jenlink, 2004).

2.4.1 System-Environment Model

Banathy (1992) defines this first model to display of “birds-eye-view” of the system
environment, which helps to examine the boundary of the system within the
suprasystems and subsystems. This lens simply asks the question of what is the
system of interest (Walton, 2004) and entails the interrelationships, interactions and
relations and regulations of the system in the systemic environment (Banathy, 1988).
In order to portray the systemic environment, some tasks were defined to describe

and analyze the system-environment model.

Embeddeddnes of the system: The first purpose in this model is to define the
boundaries of the system of interest and to provide the insiders and outsiders of the

system.

System of interest: the second purpose is to define the system of interest, which
makes the system of interest different from the factors and features in the systemic

environments (Walton, 2004)

System boundary: The third purpose is to define the boundary of the system of
interest. Definition of suprasystem, subsystem and system’s space brings into focus
the importance of system boundaries. The system of interest has a space identified by
the boundaries. These boundaries could be differentiated by geopolitical, physical,
economic, social, sociobiological, psychological, cultural ethical etc. (Banathy,

1992). These diverse kinds of boundaries could be found in open system types.

Self-regulation of the system: Self-regulation means how the system makes the

adjustments between the inputs and outputs. Within the boundaries of the system of
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interest, there are some breaks that system get inputs and give outputs to the
environment. In the systemic environment, the inputs and outputs are the most relevant
and effective factors that affect the system of interest. Both inputs and outputs are three
types, which called definition, resources and undefined. Inputs refer to every factor
that the system gets from its environment. First type of input (definition) constitutes
the expectations, demands, policies and requirements expected from the environment.
The second type (resources) refers to the different resources the system requires to
develop the functions of the system. The last type (undefined) called noise, which deal
with unexpected inputs from the environment. Outputs are the kind of results that the
system gives its environment. They similarly have the same types with inputs. Through
these types (definition, resources and undefined), the expected outcomes (products,

policies, services, resources etc.) of the inputs are identified.
2.4.2 Function-Structure Model

As the second model, function/ structure model helps to portray the purposes and
functions of the system of interest at the given time (Banathy, 1992). This model
simply asks the question of what the system does at specific time (Walton, 2004).
Through this model, different tasks are provided to describe the functions and

structures of the system make.

Image of the system: The first step of describing the system of interest (case) begins
with defining the image of the system. Image of the system aims to provide initial
answers for what the system is about and what system type it is (Banathy, 1992). It is
also supported by two sources as society and expectations of the system; and people

in the system and their expectations about it.

Core definition: Core definition of the system entails two components as statement of
purposes and system specifications. First, statement of purposes includes providing
generic and specific purposes of the system does. The generic purposes provides an
understanding of what system does for systemic environment and system of interest,

the specific purposes provides more detailed understanding for the specific purposes
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of the system differentiated from other systems (Banathy, 1992). Second, system
specifications provide an understanding for defining the functions of the system. These
specifications include the clients and owners of the system (who is inside the system
and their tasks), system’s responsibility to its environment and environmental

constraints (what are the limitations or constrains that the system faces)

Functions and structure of the system: The third step is related with the functions of
the system, which refers to the primary operations that portray the system in order to
implement the purposes of the system (Banathy, 1992). Function was defined as ““a set
of high-level, core, repetitive activities that the system performs to pursue the
purposes” (Walton, 2004, p. 277). In order to carry out functions, the system has
different components inside the system. The relationship between these components,

which provides the structure of the system, constitutes the functions of the system.
2.4.3 Process Model

The systems need a transformation process between inputs and outputs. This
transformation is called process, which defines what the system does through time and
how the system does it (Banathy, 1988; Walton, 2004). The process within the system
includes four steps in terms of input processing, transformation, output processing and

system guidance/management process.

Input processing: This process includes four components as interaction (process) of
the system and its environment, identification (process) of the relevance of the input
for the system, introduction of the inputs for transformation process and

guidance/management for the adjustment of the three processes above.

Transformation process: This process acts as a bridge between input and output
processing which displays the transformation of inputs to outputs. This process entails
three steps as transformation production (key entity for transformation),

transformation facilitation (energizing the components for transformation) and
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guidance/management (making available of all the entities for the transformation

process).

Output processing: This process includes three components as dispatch of output
(identification of relevant and adequate output), facilitation (energizing the
components for output processing) and guidance/management (making adjustment of

the two processes above).

Guidance/Management (Feedback/Adjustment/Change): This process works for the
management and adjustments for the feedbacks of the system. Two components are
valid through this process as feedback/adjustment and system change.
Feedback/adjustment involves collecting evidence for the adequacy of outputs,
analyzing these outputs and constructing a model of adjustments and introducing these
adjustments (Banathy, 1992). Beside feedbacks of the system produces, the outcome
model of the system could change if the actual model does not represent the system

anymore.
2.5 Implications of Literature Review

As seen in the background of the study and literature review sections, limited studies
are valid in the use and adoption/integration and impact studies related with the OERs.
First, while there are many studies related with the use of OERs through formal and
informal learners’ perspective, these studies are mostly showing demographic data for
the usage patterns and behaviors. Moreover, there are limited studies, which shows the
users’ motives and barriers of using these kind of resources throughout a longitudinal

study.

Second, for integration and adoption studies, there are many studies on how to adopt
and integrate the OERs into educational contexts through some social, financial and
personal issues; the studies, which focuses on the current use and integration of OERs
after the adoption practices, are scarce in the literature. Moreover, there is a lack of

literature related with analyzing the educational practices through systemic
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perspective, which could enable the researchers to evaluate the OER practices from a

holistic perspective.

Third, most of the impact studies are mainly focused on the textbook adoption studies
and many of them provides quantitative data to evaluate the impact of OERs on user’s
teaching and learning activities. Correspondingly, there is a limited literature on
qualitative or longitudinal studies, which could provide much detailed understanding
for the impact of OERs on teaching and learning activities. Therefore, regarding the
studies in the literature, this study could provide an enlightenment for the gap the

literature.
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CHAPTER 3

METHODOLOGY

3.1 Introduction

This study seeks to understand the contributing factors for using OER in science lab
courses and to analyze the foundational elements for integrating OER into science lab
contexts. This section explains the research methodology and the procedures in terms
of research questions, research method, and research design, theoretical orientation

research participants, data collection, data analysis and quality of data.

3.2 Research Questions

This study will investigate the following main research and sub research questions:
3) Which factors influence adoption of OERs into science laboratories?
a.  Which factors represent the usage behaviors of OERs through the
lens of preparedness for the general chemistry laboratory course?
b. What do lab assistants and students experience during the
implementation of general chemistry lab courses, which could
possibly be related with the implementation of OERs?
c. How do policy practices promote the use and integration of the
OERs into the general chemistry laboratory environment?
4) How does the utilization of resources facilitate the students and research
assistants’ perceived performances through the chemistry laboratory

course?
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3.3 Methodology
3.3.1 Research Method

Research is a way of constituting a new knowledge by investigating and understanding
phenomena. Educational research covers three types of designs in terms of qualitative,
quantitative and mixed methods (Creswell, 2009). Creswell (2009) defines the
qualitative method as a way of analyzing research problem by exploring the
phenomenon and variables. In addition, Yin (2011) defines the characteristics of
qualitative studies as “examining the real-life context, perspectives of the participants,
covering contextual conditions which people’s lives take place, contributing insights
into existing or emerging concepts, striving to use multiple sources of evidence” (p.
8). Therefore, in this study, qualitative research method is preferred to have a detailed
perspective for the use of OER in science lab courses through the experiences of
students, teaching assistants and faculty members.

As a qualitative inquiry, this study was designed as naturalistic inquiry rather than the
experimental approach, which enable the researcher to observe the actual condition of
the experiences and outcomes by minimizing the control of the researcher on the
variables (Patton, 1990). In addition, while experimental design mainly shows the
causal connections instead of explaining why and how questions in detailed (Miles &
Huberman, 1994); case study was followed rather than experimental design to explain
the underlying issues for using OERs in detailed. Through case study perspective,
holistic approach was followed to explore the case as a whole. The holistic approach,
which is coherent with the qualitative inductive inquiry, enable the researcher to get
multiple data from the components of the case to portray the complete picture of the

system and impacts between the variables (Patton, 1990).

3.3.2 Case Study

Frankel, Wallen and Hyun (2012) stated that “the scientific research method provides
us another way of obtaining information that is as accurate and reliable as we can get”

(p. 4). Therefore, research method enables us to investigate a phenomenon with
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planned, reliable, scientific way with research methodologies. In this study, case study
was selected as research methodology through the types of qualitative research. Yin
(2009) defined case study as:

“A case study is an empirical inquiry that investigates a contemporary

phenomenon in depth and within its real life context, especially when the

boundaries between phenomenon and context are not clearly evident” (p. 18).
Stake (1995) classifies case studies under three types in terms of intrinsic, instrumental
and collective case study. In here, the researcher decided to define her case based on
Stake’s classification of case study, which could provide an exact explanation of her
case. Based on these types, while intrinsic case defines the case as the main
phenomenon of the study, instrumental case refers to the case, which helps to
understand the phenomenon (Case has a supportive role here). Within the framework
of the study purposes, the case in this study was defined as General Chemistry
Laboratory Course (GCLC), which maintains to understand the main phenomenon (the
use and integration of resources in general chemistry laboratory courses) by following
instrumental case study.
Stake (1995) mentioned that the case refers to dealing with both common/similar and
unique parts of that case that each case could cover two of them in many different
ways. The purposeful sampling method was followed while selecting the case of the
study. Purposeful sampling method is convenient when the phenomenon is analyzed
in depth with representative and rich informants (Creswell, 2012; Fraenkel, Wallen &
Hyun, 2012). The idea behind the purposeful sampling is to select the individuals/cases
that help the researcher ideally to understand the phenomenon in qualitative research
rather than selecting so many individuals/cases randomly as in quantitative research
(Creswell, 2009). This case was selected by using intensity sampling as a form of
purposeful sampling method, which helps to examine the cases in detailed (Patton,
1990). This case was selected because the use of the resources were explored to have
a little effect on the system so that it is important to understand how the course system
is operating and why the resources faced with the problems on integrating into the

system. However, the researcher did not define the case as an extreme case, which uses
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a similar logic with the intensity sampling by selecting information-rich cases (Patton,
2002), because the main focus of this study was to examine the phenomenon through
the information-rich case not an extreme case. In addition, the resources used in
General Chemistry Course case was awarded as outstanding resources (by
OpenCourseWare Consortium/Award for OpenCourseWare excellence & OCW
People’s Choice award) which could be defined as successful but not an extreme case
of resulting in outstanding success or failure for the case of this study (Gall, Gall &
Borg, 2007). This case was an exceptional case, which was first developed open
educational resources in chemistry laboratory context in Turkey, but this might not
determine the case as critical or exceptional for other institutions in the world, which
pointed the common/typical features of the resources. Correspondingly, Stake (1995)
stated that while selecting a case for instrumental case study, the focus is to select the
cases, which possibly provide maximum understanding, patterns or even
generalizations for other cases. However, Stake (1995) also pointed that the
generalizability is not the primary focus, the limited time and sources may lead the
researchers to select rich-information, unique or typical cases. Therefore, this case has
both unique and common characteristics so that while the researcher was selecting the
case, she mainly focused on the information-rich case, which could give intense
knowledge about how to use and integrate these kinds of resources in chemistry
laboratory courses by using intensity sampling. In addition, this case was selected
because it was the first attempt in the university to provide visual OERs in practical
courses (general chemistry and physics). The chemistry resources were also selected
because the application of the experimentation in the content of the OERs was more
observable and applicable in the classroom environment than the physics resources.

Unique characteristics of case study are defined as dealing with more variables, diverse
sources of evidence and guiding theoretical background for the designing process
(Yin, 2009). Similarly, Gagnon (2010) emphasized that the case study is convenient
for both verifying and building a theory and also it is powerful for analyzing a unique
and unsought case. Firstly, in this study, multiple data was collected through

documents, interviews, and observation in order to reveal the variables throughout the
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study. Secondly, as a theoretical orientation, system theory was followed to examine
the purpose of the study within the case in detailed. Patton (1990) defined the system
study, which “asks how and why does the system as a whole function as it does?”’ (p.
78). System theory could be used to reveal the real-world problems as a whole within
the use of qualitative inquiry. They are mostly used through holistic perspective, which
indicated the system as a whole within dependent parts of itself (Patton, 1990). The
holistic inquiry in the case study works well with the systems approach. Case study
approach, which uses the components of the system (method, learning-teaching
activities, instructional materials, assessment etc.) as units of analysis, also provides
insights for the effect of the resources into the system based on the experiences of the
participants (Patton, 1990). Therefore, Systems Theory was used about how the course
is operated within its components. This operation could provide an insight for the
relationship of these components with one of them (instructional materials) and how
the resources were used and adopted in the system.

Case can refer to an individual, organization, institution, implementation process,
system or programs (Gillham, 2000; Merriam, 2009; Simons, 2009; Yin, 2009).
However, this case should be bounded with the particular lines, which characterize
what will be studied through the case (Merriam, 2009). These particular lines define
the particular unit of analysis (case components), particular data collection methods
and time, and particular limits for the participants of the study so that these definitions
clarify the uniqueness and the specific features of the case study (Merriam, 2009).
Related with this characteristic of the case study, this study was designed by following
the characteristics of the case study. The purpose of this study is to provide a detailed
picture of the use and integration of the resources, which was, classified a type of
OERs through the course system. Specifically, this study especially aims to enlighten
the usage profile of the students; experiences of the students, faculty members and lab
assistants within the use of OERs; the policy practices which could affect the support
for the use of the OERs and the performance outcomes of using them, and faculty
members and the lab assistants’ suggestions for the integration of the resources into

lab science courses. Related with these purposes, the bounded system in this study was
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identified by the characteristics of the participants (students, teachers and lab
assistants), particular data collection methods (observation, interviews, and
documents) and the particular limits of the number of the participants (only the
freshmen students that use resources in General Chemistry lab course). Therefore, this
study will enlighten the purpose that was not emphasized before and also, this case
will help to understand the use and integration of the resources in Chemistry lab course
in Middle East Technical University which constitutes unique and also a common case

regarding both the case and the phenomenon.

3.3.2.1 General Chemistry Laboratory Course Case (GCLC)
3.3.2.1.1 Description of the Setting

GCLC is carried out in a laboratory in the ground floor. This laboratory is used only
for General Chemistry course so that the materials and equipment are designed for this
course. As seen in the Figure 3.1 & 3.2, the laboratory includes fourteen benches,
which are surrounded by equipment above, and some other equipment and materials
are placed in left and right side of the laboratory. There are six blackboards which

teaching process was carried out by teaching assistants.
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Figure 3.1 Picture from the classroom setting

Figure 3.2 Picture from the classroom setting
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3.3.2.1.2 Description of the Course

GCLC is a must course for freshmen students at university for majors (students in
chemistry departments) and especially for non-majors (students in several
departments). Among non-majors, this course is offered for one semester for some
departments (CHEM 107 - EE, CE, IE, FDE, ENVE, CENG, AEE, ME), on the other
hand, some departments take the course throughout two semesters (CHEM 111/112 -
GEOE, METE, MINE, PETE and CHE & CHEM 101/102 - BIO, PHY'S and PHED)
(Table 1). For this study, two groups were selected from CHEM 111/112 section
groups. As selected participants, CHEM 111/112 main lecture includes the topics of
the metric system, introduction to stoichiometry, the structural and physical properties
of matter, i.e., electronic structure of atoms, chemical bonding, molecular geometry,
hybridization and molecular orbital and the states of matter, i.e., gases, liquids and
solids (CHEM 111 / Fall Semester), and discussion of physical properties of solutions
in aqueous solution, chemical kinetics, chemical equilibrium, chemical

thermodynamics and electrochemistry (CHEM 112 / Spring Semester).

For the general chemistry laboratory course, six experiments for each semester are
conducted. The experiments are offered for two groups (101/102 and 111/112), which
comprise the same experiments throughout two-semester period. The students come
to the course in two weeks period for approximately 3-3.5 hours of class time (2-2.5
hours of teaching and experimentation process and 1 hour for writing the reports). In
class time, first students gather in front of the laboratory (which laboratory begins
exact time on the schedule). Before enter the laboratory, they should have to wear their
laboratory coat, and glasses. In addition, some clothing rules are also applied and
checked by teaching assistants before entering the laboratory. After entering the
laboratory, they leave their belongings to the place on the left side of the laboratory;
they can only take their laboratory book to their benches. Only at the beginning of the
first week, the head of the teaching assistants come to class to give brief information

about the course and some safety rules for about 10 minutes. After this part, each
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teaching assistant takes his/her group in front of each blackboard (Generally, each
assistant has his/her blackboard and responsible group of students, some changes could
be applied between them also). Generally, the assistant is responsible for his/her group

of students during the classroom but they could also help other students.

Before the teaching process begins, the students are required to answer pre-quiz
questions, which have 4 questions and 5 minutes to complete. After the time is up,
assistants collect the quizzes and the teaching process begins. During the teaching
process, teaching assistants mostly used the blackboard to explain the theoretical
background of the experiments; some of them explain the process of experiments by
drawing on the blackboard and some of them writing the reactions while explaining
the experiment. Each of them has his/her own teaching style and sequence of
expressing knowledge but this process took approximately 10-15 minutes to complete.
After teaching process, the students begin to maintain the experiments. They firstly
need to take the required materials, which are placed in front of the blackboard on the
right side of the laboratory. If they need any chemicals or equipment, they need to take
them form the tables in two sides of the laboratory. While doing the experiment, they
are only allowed to follow the procedure from laboratory book. They can ask the
questions to the assistants or peers, but they are not allowed to use mobile phones
during the course. They also use the laboratory book to calculate the reactions, fill the
questions related with the experiments, take some notes and write the reports at the
end of the course. After the experimentation process, if the students find the correct
results for the experiments and when the assistants checks the results, they could leave
the class to write their reports after they clean their benches and leave the equipment
in the required places. Because, the students are working cooperatively, group
members take the same results and leave the classroom at the same time. After the
experimentation process, the students mostly have 1-1.5 hours to write their reports
outside of the classroom. They mainly use the common place used as also a canteen
inside the building at the same ground floor, they write their reports with their group

members and also their peers. Even if they perform the experiments with their group
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members, these reports should be completed and provided as individual. After they

finish their reports, they need to put them into the cans in front of the classrooms.

3.3.2.1.3 Description of the Course Materials

As mentioned in the section above, the laboratory book is the main instructional
material offered officially in this course. While the students are only allowed to bring
the book to the classroom and write their reports on the papers of the book, this material
constitutes the main construct of this course. However, 6 years ago, two materials
(which called resources from now on) were developed for this course. The resources
were created for CHEM101/102, CHEM107/283, CHEM111/112 laboratory course
contents. These courses’ materials, equipment and the laboratory teaching process was
recorded and prepared as video format (Figure 3.3), and also interactive simulation
format (Figure 3.4) (in Adobe Flash format) through 2011-2012 academic year so that
students have a chance to watch the real laboratory experiment and also carry out the
experiment through an interactive environment by themselves (These resources could

be seen through the link: http://ocw.metu.edu.tr/course/view.php?id=99)
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Figure 3.3 A screenshot of recorded chemistry laboratory experiments
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In videos, the chemicals and apparatus, which will be used through the experiments,
are shown and explained briefly. After this explanation, the procedure is provided
based on the steps explained in the laboratory book respectively. As seen in Figure 3,
while one of the teaching assistants are applying the procedure, the processes are
verbally described by a narrator. Besides the information about the process, the
theoretical knowledge is not mainly mentioned .The videos take approximately 5 to 10
minutes to watch and no questions or evaluations are required after watching the

experiments.

In simulations, similar with videos, the chemicals and apparatus are provided at the
beginning. However, different from the videos, the procedure requires the users to
apply the procedure by themselves. As seen in Figure 4, each process were divided
into steps that the users need to determine how to complete the steps. In here, when
users make the wrong application, the system provides feedback to correct the
application (This feedback only gives information about the choice is wrong to apply).
The users cannot move without completing each step correctly. In some parts of the
simulation, the users get some feedback from the system to think about the process
they have but this is not very common strategy for all simulations in this system. The
users also track their progress and application time through the bar on the top of the
interface. Similar with videos, simulations do not contain theoretical information about

the experiments rather helps the users to apply the procedure by themselves.
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Figure 3.4 A screenshot of interactive virtual laboratory experiment

3.4 Theoretical Orientation

For this study, the system theory was followed as theoretical orientation to display and
examine the complete picture of the case, which helped to understand the phenomenon
of this study. While the literature helped the researcher built the research questions
about the use and integration of the resources in the course, the system theory provided
a ground to examine the research questions through a holistic perspective. This
perspective also helped the researcher to define and explain the case and components
in detailed. As mentioned in the literature review part, Banathy (1992) proposes three
models for describing and analyzing the systems through three lenses as system-
environment, function-structure and process models. Therefore, in the following
section, how the GCLC was bounded, interacted and operated through three models
by Banathy (1992)’s view of system theory and how these models were used to

describe and analyze the GCLC were provided.
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3.4.1 Systems-Environment Model

In this study, through this model, the environment and the community around the
system were analyzed. General chemistry laboratory course as a system has an
environmental space, boundaries and several inputs and outputs that affect the

relationship of the system within its environment.

3.4.1.1 Embeddedness of System

The first purpose in this model is to define the boundaries of the system of interest and
to provide the insiders and outsiders of the system. GCLC system (General Chemistry
Laboratory Course) is surrounded by the suprasystem, which includes the general and
systemic environment. General environment focuses on every other system and
relations in an environment, while systemic environment refers to the direct
relationships and effects on the system of interest. As seen in Figure 3.5, GCLC system
as degree program has a part of suprasystems General Chemistry Course, Chemistry
Department and Institution respectively within a hierarchical order. In GCLC
environment, while General Chemistry main lecture has some direct relationship with
the system, Chemistry department and institution constitutes the suprasystem of GCLC
systems, which has some direct and indirect relationships in the systemic environment.
In addition, the system gets some inputs and gives some outputs, which defined the

relationship with the environment.

3.4.1.2 System of Interest

The system of interest in this study (GCLC) has its own suprasystem and subsystems
in its environment. GCLC is offered under General Chemistry Course, which includes
two components: General Chemistry Main Lecture (operated by professors) and
GCLC (operated by teaching assistants). These two courses are peer systems, which
have centralized relationships. While the main lecture offers the general chemistry
concepts and theoretical background, GCLC is designed to apply this knowledge on

practical experiments. Therefore, through this relationship, main lecture has a leading
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role on the course system and laboratory course has been arranged around it but the

students should be successful on both components to pass the course.

Regarding the GCLC system, learning environment, instructional methods,
instructional materials and curriculum form the components of GCLC system. In
addition, the components of the GCLC system are also peer systems but they have

egalitarian role that all components have equal central role in the system.

General Chemistry Course is a degree course and a major course for freshmen students
in several departments (see the departments in participants section). As a degree
course, this course is offered for both chemistry major freshmen students (Chemistry
Department and Chemistry Engineering Department) and for non-major chemistry
freshmen students to learn chemistry concepts and applications of these concepts
within laboratory experiments. While the department has the primary role on defining
the curriculum, the university committee and higher education council should
respectively approve this curriculum. However, the department has a leading role on
how to provide the courses within different methods and applications for students.
Therefore as an educational system, this course is bounded with the department,

institution and higher education council as hierarchical order.
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Figure 3.5 Embeddedness of the system
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3.4.1.3 System Boundary

Physical, psychobiological and psychological boundaries are specified in GCLC
system. First, physical boundary refers to the facilities and physical environment (or
learning territory). In GCLC environment, the space is limited with the general
chemistry laboratory inside the Chemistry department, which includes 12 benches,
table, six blackboards and laboratory equipment. Secondly, psychobiological type
shows the students’ characteristics (age, educational background, department, and
year). The responsible students in the system are freshmen students from several
departments. The last kind of boundary is psychological boundary, which deals with
the attitudes, perceptions and feelings of the students about the environment.
Therefore, GCLC as a system is a part of a degree program that offers from Chemistry
Department under the General Chemistry Course. It also has some components in

order to meet the requirements of the system.

3.4.1.4 Self-regulation of the System

The inputs of the system were defined as people (students, teaching assistants),
instructional materials, assessment, learning objectives, learning activities, teaching
methods, and policy practices and expectations from the course. The inputs in GCLC
system include definition and resources types. In definition type, the expectations and
demands of students and instructors form the course, the impact of instructional
materials on performance, the culture and attitudes toward open educational resources
and policy practices are defined. As well as, the resource type is divided into two issues
as people and instructional resources and facilities. People include students, teaching
assistants and professors and their characteristics and experiences about the general
chemistry laboratory. In addition, resource includes the instructional materials used in
the system (video, interactive simulation and laboratory book) and also the facilities

in the laboratory environment.

Outputs indicate what system does within received inputs. Each output in two types

shows the outcomes in the system in parallel with inputs. The outputs of the system
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would provide satisfaction of the course, academic achievements, learning outputs,
professional development, career choices etc. On the other hand, related with the
resources, in definition type, the outcomes about the attitude and satisfaction for the
course, use of the instructional materials and their effects on performance, the policy
practices and their effects on the use of resources and learning environment are the
major outputs in system of interest. In resource type of output, the outcomes are
specified as the attitudes of people towards the resources and their evaluation about
the quality of the resources. Therefore, in here, we provided the inputs and outputs
related with the system and specifically related with instructional materials in the

system in Table 3.1 below.

Table 3.1 Inputs and outputs of the system related with the OERSs

Inputs Outputs
Definition Definition
Purpose and requirements of the course Satisfaction level of the course

Teaching and learning activities
Students’ expectations about the course Teaching and learning activities

Instructors’ expectations about the course ~ The academic performance of
the students (grades, quizzes and
reports)

The performance of TAs

Motives and barriers to use resources The performance outcomes
(academic, cognitive, affective
and psychomotor)

Problems in the course Teaching and learning activities
Integration of resources

Departments’ policies about the resources Use of the resources
and structure of the course

Academic and user culture about OER and Use of the resources
ocw
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Table 3.1 Inputs and outputs of the system related with the OERS (cont’d)

Inputs Outputs
Resource Resource
People

The characteristics and interest of the
students

Instructors  experience and  content
knowledge

Resources Resources

Accessibility and interface of the resources The attitudes towards the

resources
The quality of the resources

Assessments The academic performance of
the students (grades, quizzes and
reports)

The facilities in the lab environment

3.4.2 Function-Structure Model

Through this study regarding function-structure model, three steps were followed in

order to describe what system does at a specific time.

3.4.2.1 Defining the Image of the System

GCLC system is about to provide practical experiments for students in order to use

equipment, observe the reactions, interpret and analyze the results of the

experimentation. The system’s focus is to give basic chemistry content knowledge and

to have primary experimentation based on the content knowledge. As seen in Table

3.2 below, the prevailing assessment of GCLC environment (initial image) and the

expected image of the system (wish image) are provided.
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Table 3.2 Image of the system

Specifications GCLC

Generic purpose: provide practical experiments to
facilitate students’ learning, skills and abilities related
with General Chemistry content.

Specific purpose 1(*): facilitates
knowledge within conceptual knowledge

procedural

Specific purpose 2: provides experiments to interpret,
analyze and examine the knowledge

Specific purpose 3: provide environment for teaching
and learning activities

Specific purpose 4: provides resources to have
procedural/content knowledge, makes students to
recognize the chemicals and equipment

Specific purpose 5: Provide feedback and guidance
during the learning experience

Specific purpose 6: make students to perform better
and pass the course.

Specific purpose 7: maintain safety instructions and
precautions

Shifts in teaching activities

Community development

Initial image

Wish image

Teacher-centered
approach to present the
content to students

Discriminated

education from other
human  development
and social community

Education for
preparing employees
and citizens
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approaches to promote the
full potential of the students
(discovery-based, problem-
based learning)

Education for preparing
knowledgeable and skilled
community member who
have all societal
characteristics



Table 3..2 Image of the system (cont’d)

Wish image Initial image
Shifts in learning Supporting learner only in  Supporting learners
activities schooling years through lifelong learning
and adult education
Shifts in  educational Traditional education Open educational
approaches supported by teacher- approaches for supporting
centered education both lifelong and

individual learning

Technological
advancements

Providing  printed
limited number
resources for learners

or
of

Providing online and free
resources for learners

Note: (*) refers the numbers correspond to the numbers on the functions of the system
in Table 3.4

3.4.2.2 Core Definition

The second step includes two components: the purposes of the system and the system
specifications. While the system purposes provided within the image of the system to
enhance more comprehensive picture of what system is, this part only includes the

system specifications.

3.4.2.2.1 System Specifications

The second step initiates to describe the characteristics of the system of interest. In
Table 3.3, some key roles (clients, owners, and practitioner), system responsibility for
the environment and some constraints in the environment were offered. As Checkland
and Poulter (2006) propose, the people in the system are defined through key roles
because some group of people could have more than one role in the system. Clients
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refer to the people who are investigated within the system of interest. In GCLC system,
the clients are both the students from several departments and professors and TAS in
Chemistry Department. On the other hand, owners of the system who are responsible
and affected by the outcomes of the system were defined as TAs, faculty members and
head of the department. Thus, professors and TAs have both client and owner roles.
The main owner and manager of the system are TAs who manages the classroom
activities and course requirements for the system. Faculty members who give General
Chemistry Main Course have an indirect effect on laboratory activities but they have
an administrator role for General Chemistry course and some of them in the
department as a whole. Head of the department has also an indirect role as an
administrator but have some responsibilities about the management and political
practices about General Chemistry Course. The practitioner is the one who is

intervening the system and conducting the research about the system of interest.

59



Table 3.3 Specifications of the system

Clients and Services

Clients:  Freshmen students from several
departments; professors and TAs from Chemistry
department

Services: Course is provided in laboratory twice a
month for each group of students

Ownership of the system

TAs: the primary owner and coordinator of the
system

Faculty: who are responsible to operate General
Chemistry Main Lecture and Course as whole and
also decision taker for General Chemistry Course
Head of the department: who are the decision taker
of the wider system

Systems Responsibility

To provide resources, facilities and appropriate
environment for experimentation

To assess students’ performance and behaviors in
the system

To provide the practical implications with
combining theory with experiments

To provide safety instructions while doing the
experiments

To consult students while doing the experiments

Environmental Constraints

Excessive number of students
Limited number of TAs
Frequency of course
Technological infrastructure

In line with the purposes, the responsibility of the system to the environment indicates

the characteristics of the services provided. The laboratory course is offered twice a

month for each group of students. The system is designed to provide resources and

facilities, to provide safety, to provide theoretical content knowledge and practical

experimentation, to assess students’ performance and learning activities and to manage

students’ behaviors and give consultancy during the experiments.

There are also some environmental constraints in the systemic environment. In GCLC

environment, the major constraints are related with the people in the environment.
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These constraints also potentially affect the purposes and functions of the system.
Excessive number of students in each group make difficult to give consultancy and
assess students’ behaviors and performance in the environment. TAs and the
practitioner have some problems to monitor all the learning activities in the classroom.
Limited number of TAs also negatively affects to guide the students in the environment
and also to assess the students’ performance. Frequency of the course also provides a
constraint for students and TAs to establish a regular communication each other.
Another constraint also diminishes the quality of the course that the quality of the
equipment and the lack of technological devices restrict to apply new educational

practices in the environment.

3.4.2.2.2 Functions and Structure of the System

In order to define the functions and structures of the system in this system, the primary
purposes and activities of the system products were defined. In Table 3.4, the functions

and activities are provided.
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Table 3.4 Functions and activities of the system provided

Function

Activities

Developing the resources (OERS) (4%)

Online resources (videos and
simulations) were designed by ITS unit
and provided through OCW website

Faculty members in coordination with
some TAs created the raw content for the
resources and they are videotaped by ITS
unit

Provide resources to groups of people

(4)

A staff is responsible for preparing the
equipment and laboratory environment at
the beginning of each class

The laboratory book is provided for both
theoretical and experimental knowledge

The resources is provided through
METU OCW website as optional to use

Researcher Role

At the beginning of the semester,
informative  brochures about the
resources were distributed

Informative e-mails were sent to students
about the resources

Acquire and maintain teaching and
learning activities (1,2,3)

TAs are responsible for 10-15 min
teaching process

Students works in two groups while
performing the experiments

Provide support for learning experience

(5)

TAs are consultants for the students
while doing the experiments

62



Table 3.4 Functions and activities of the system provided (cont’d)

Function Activities

Provide assessments to interpret TAs are responsible for preparing the
performance and behaviors (6) quizzes, which are applied at the
beginning of the course.

TAs are responsible for evaluating the
quizzes, reports and students’
performance through the class

Maintain safety (7) Students are primarily responsible for
their safety

The safety instructions are provided
through laboratory book and reminded by
TAs at the beginning of the semester
Define the resource unit on a continuous At the end of the semester, TAs and
basis professors discuss the problems in the
course environment

Note: (*) refers the numbers correspond to the numbers on the specific purposes of
the system in Table 3.2

Beside the purposes and the functions of the system, the system has a new intervention
related with the instructional resources. Normally, the course officially provides a
laboratory book in order to have a content knowledge related with the course. The new
materials (video and simulation) have been provided through five years. Therefore, in
this study, in line with the systems purposes and functions, the effects of this
intervention within the systemic environment are focused on so that the purposes of
this study are defined by root definition in soft system methodology. Root definition
helps to determine the problem or the purpose in the system of interest. In this study,
four root definitions are implied which guided the researcher for building research
questions (Checkland & Poulter, 2006):

RD1: An instructor (TAs) owned system jointly operated by the instructors and

students to ensure the user profiles of instructional materials.
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RD2: An instructor (TAs) owned system jointly operated by the instructors and

students to see the problems in the classroom.

RD3: An instructor (TAs & Professor) owned system operated by the instructors and

students to see the effects of policy practices on usage profiles of resources

RD4: An instructor (TAs) owned system jointly operated by the instructors and
students to ensure the effects of instructional materials on students’ performance and

learning experiences
3.4.3 Process Model

Within this research, the core processes are concentrated based on the
functions/structures and main activities in the system rather than the general model
offered in the theory. However, the structure of the process model are followed that
inputs, transformation process and outputs are respectively analyzed for each process
of the system maintains. In fish diagram (Figure 3.6), the inputs display the
components of the system (people, instructional materials, method, learning activities,
assessment) and processes how each of the inputs are transformed into outputs of the

system (learning activities, teaching activities/methods, assessments process etc.).
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Figure 3.6 Components and process of the system



The process portrays the system as a whole but also focuses on the use and effects of
instructional resources in the systemic environment. It also displays the role and place
of the instructional materials in the system and the relationships between the
components of the system with the instructional materials. As mentioned briefly while
describing the case in the research method section, the system operates in sequence
within the components of the system. As seen in Figure 3.7, each process is provided.
While the main processes of system transfers were not the major purpose of this study,
the process in the course and the integration of the resources in this process was mainly

provided in the Adoption-Implementation section in the results of the study.
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3.5 Research Design

Patton (1990) classified the inductive approach in educational research in two ways;
disclosing the individual’s experiences during the research and investigating the single
cases (organizations, programs groups) in itself before finding their relationship with
each other. Therefore, in this study, first, the case was explored in itself and then the
relationship inside the case (system) was explained. Through this approach, some
paths were followed through the research design and procedure. Stake (1995) classifies
the research design through seven stages; anticipation, first visit, further preparation
for observation, further development of conceptualization, gathering and validating
data, analysis of data and providing findings. While the first five issues comprise the
design and data collection processes, the last two stages cover the data analysis and

interpretation processes.

For the first stage, anticipation, the researcher defined the research questions, purposes
and issue for the problem of interest. Related with these issues, the case (GCLC) was
defined to gather information about the problem of interest (the use of open
educational resources in science laboratory setting). During the case selection, we
determined how many cases to select and also defined the boundaries, possible clients

and environment of the case.

For the second stage, first visit, the researcher arranged a meeting with the
administrators (or professors) who were responsible for the organizational issues for
the course as a whole and also with the teaching assistant who are responsible for the
course activities and organizational issues. The researcher gave brief information
about the research for each informant and she got permission for conducting research
during the course beside the permissions from ethical committee. During this process,
the researcher also discussed with the experts for which groups to select for getting
information about the research and two groups were selected (see Participants
section). In addition to that, brief information about the research and researcher was

sent to teaching assistants to be familiar with the research process.
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For the third process, further preparation for observation, the researcher primarily
observed the classroom environment about how to conduct the observation in the
classroom setting. The observation protocol was prepared based on the research
questions in this study and the numbers of the participants in the classroom (see Data
Collection section). In addition, the researcher defined her role during the observation

and data collection tools to help to observe data.

For the fourth process, further development of conceptualization, the researcher
developed other data collection tools such as interviews and documents to collect data.
While developing these tools, some theoretical structures were followed (see
Theoretical Orientation section). After developing the data collection tools, the

researcher began to collect data in the case of the study.

For the fifth process, gather and validate data, the data was collected through two
semesters within two departments (METE & MINE). Stake (1995) proposed that the
qualitative researcher might observe and display what ordinarily happened in the case
rather than intervening activities, processes in the case. For this study, the main
purpose was to explore the actual situation and problems on the system and the
resources so that the researcher tried to minimize her effect on collection data in the
system. The researcher only intervene the system by communicating people and by
giving some information for the resources. Regarding data collection, for the first
semester, the brochures, which gives information about the resources in OCW website,
were distributed to each group of students at the beginning of the first class. In this
first class, the researcher also observed the environment through the activities,
behaviors and classroom setting which also helped to elaborate the observation
protocol for other classes. After the first class, only the information methods of
resources differentiated between two groups to see whether regular information creates
a difference on using the resources. For METE group, the researcher sent information
about the resources (through e-mail) one day before the class for remaining five classes
for only giving information about where to find the resources, however MINE group

was only informed before 4™ class of the first semester. Moreover, the researcher
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changed her strategy about the content of the e-mail that after the third class, she sent
e-mails with the direct links of the resources on the website with two versions (Turkish
and English) because of the students’ feedbacks about “not finding the resources on
the website”. For MINE group, after 4" week, the researcher again did not send any e-
mail to see whether the students kept using the resources. This process was changed
in the second semester that while MINE group was sent information before every class,
METE group was given information only before 4" class (The brochures were still
distributed at the beginning of the course in the second semester). While the students
were different in each semester, the researcher aimed to see the difference between the

groups by cross analysis.

For each semester, the data collection methods were remaining same that the
researcher observed the environment through six classes in each semester, and during
this process, she defined the possible participants of the study. She made mini-talks
with students during the observation, which aimed to gather data about their usage of
the resources and their thoughts about them in each week. After defining the
participants of the study, the students were interviewed after 5™ week of class through
three weeks period and all teaching assistants were interviewed after the last class. In
addition, the questionnaire was conducted between first and second semester to all
responsible departments for the course to define their usage behaviors of the resources.
In addition to this process, the researcher attended one of the regular meetings with the
teaching assistants and responsible professor who discussed the problems related with
the course and the departments between two semesters. The researcher take notes form
this meeting to get some information about the problems in the course and policy
practices of the department. Moreover, at the end of the second semester, the
researcher and her advisor arranged another meeting with the professors (includes the
head of the department and professors who have some administrator roles related with
the course) to discuss the policy practices and future developments about the resources.
After this meeting, some professors who determined to have more information and

experience for the course were selected for the interviews based on the observations
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in the meeting. In addition, all documents were collected at the end of the each

semester.

For the last two parts, analysis and providing of data, the results of the two semester
data and the groups’ data were collected to define the similar patterns in the case to
validate our findings rather than providing a cross case analysis (except the usage
profiles of two departments based on information given). Therefore, the results of the
first semester and the second semester were unified to provide a deeper understanding
for this study (Figure 3.8).
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Figure 3.8 Design of the case study for the first & second semester

*This information schedule was valid for the first semester, in the second semester;
the departments were interchanged by frequency of information (METE was informed
one time and MINE informed regularly)

** Questionnaire was only applied between the two semesters

*** Additional procedures in the second semester

3.6 Research Participants

After defining the case of the study, we aimed to determine the target population of
the study. Different sampling techniques would be focused on throughout this study.
In the first phase, the demographic information of the students and their usability
conditions of OER were identified. In Middle East Technical University, freshman
students in several departments, which were listed in Table 6, are responsible for the
general chemistry course. These departments were divided into three sections based
on their disciplines in terms of CHEM107 and CHEM283 courses; CHEM101/102 and
CHEM111/112 courses. These students constitute the accessible population in this

study. Two different groups were selected for qualitative and quantitative data.

First, for the questionnaire conducted between two semesters, purposeful sampling
was used to select all the departments that are responsible for 111/112 course. This
course was selected to collect data with questionnaire because the two departments
selected for the qualitative part were part of 111/112 courses. Therefore, six
departments (Table 3.6) completed the questionnaire and 303 responses were defined
as usable for the analysis.

Second, for the qualitative data, two departments were selected. In order to select them,
typical sampling as a form of purposeful sampling was used to select the groups with
similar characteristic and membership which both showed average or typical
characteristics (Creswell, 2008; Patton, 2002). In here, we used typical sampling
because it was aimed to discover the phenomenon in depth and within the typical

samples, we could generate some knowledge of the phenomenon we searched. Before
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selecting the groups (or departments), some expert views were gathered to identify the
similar groups in terms of their discipline, performance in the course, sections and their
university exam score. In addition, the groups should not be extreme cases for not to
affect the inferences from the research. Based on two expert reviews from Chemistry
Department, Metallurgical and Materials Engineering (METE) and Mining
Engineering (MINE) Departments were selected as target groups of this study. In here,
non-major chemistry students were especially selected because of eliminating the bias
of willingly uses of the resources. Based on the major chemistry students’ interest or
content knowledge, they could willingly use the resources. Therefore, two non-major
departments were selected for this study. They were defined to have both similar past
performances in GCLC and they were both performing same experiments (section
CHEM 111/112). At the same time, while the students in METE department had
generally higher university exam score than the students in MINE department, this was
not determined a huge discrepancy by the experts based on their performance in the
course in the data collection period. Experts defined the university entrance exam score
as a significant characteristic for students’ overall performance in GCLC that higher
exam scores created higher performance in the course. However, it is also important
to note that the discrepancy between the performances for this course was especially
defined between the extreme groups like Mechanical Engineering and Petroleum &
Natural Gas Engineering. While there were many factors, which could affect the
performance differences between the groups in the system, these scores seemed to
have an affect on defining the group performances. Therefore, METE and MINE
groups were selected by having similar characteristics and average performances in
the course, which could provide valuable information about the phenomenon of the
study. While the aim of the study was to get in depth information from the groups
rather that comparing different groups of performances, typical sampling method was
seemed to fit well for the purpose of this study.
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Table 3.5 Courses and responsible departments offered General Chemistry
Laboratory Experiments through OCW

Departments Responsible Students Course Details

CHEM101 B1O, BIOED, PHYS and GENERAL CHEMISTRY I
PHED students (Fall Semester)

CHEM 102 BIO, PHYS and PHED GENERAL CHEMISTRY
students I

(Spring Semester)

CHEM107 EE, CE, IE, FDE, ENVE, GENERAL CHEMISTRY
CENG, AEE, ME students  (Fall and Spring Semesters)

Table 3.6 Courses and responsible departments offered General Chemistry
Laboratory Experiments through OCW (cont’d)

Departments Responsible Students Course Details

CHEM111 GEOE, METE, MINE, GENERAL CHEMISTRY I
PETE, GENE and CHE (Fall Semester)

students

CHEM112 GEOE, METE, MINE, GENERAL CHEMISTRY
PETE, GENE and CHE I

students (Spring Semesters)

CHEMZ283 ELE students GENERAL CHEMISTRY

(Fall Semester)
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In the second phase, the participants of the study were determined through the study.
The target participants of this study were students, faculty members and teaching

assistants (Denomination of the participants were provided in Table 3.7).

Table 3.6 Denomination across group of participants

Denomination of the Participants Participant Groups
SME #1, SME #2, ... SME #19 Students / METE group
SMI #1, SMI#2, ... SMI #19 Students / MINE group
TA#1, TA#2, ... TA#11 Teaching assistants
P#1,P#2, P#3,P #4 Professors

Note:

For student groups, ““ > #9 ” refers to second semester students (SME #10, SME #
15, SMI #17)
For teaching assistants, “ > #6  refers to second semester assistants (TA #7, TA #10)

While selecting the participants, maximum variation sampling, confirming, and
disconfirming sampling which were also forms of purposeful sampling was followed.
Maximum variation (heterogeneity) sampling is mainly used to describe the diverse
features of the case (Patton, 2002). In addition, confirming and disconfirming
sampling is defined convenient when the researcher select individuals after the study
begin to confirm and disconfirm the preliminary or possible findings of the study
(Patton, 2002; Creswell, 2012). After selecting the departments to observe in this
study, the researcher did some observations and mini-talks with the students who
possibly confirm or disconfirm the phenomenon but also could provide rich
information for this case. During this fieldwork, until the fifth week of the
observations, the researcher did some exploration for the target participants of the
study. These participants were defined based on their usage patterns, behaviors in the
classroom and their feedback given in the classroom during mini-talks. In each group,

three students’ profiles were determined as permanent users (uses the resources in each
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week), unstable users (uses the resources in couple of weeks) and one-time-users (uses
the resources only one week). In here, while the permanent users were valuable to
provide information about their sustainable usage behaviors, unstable and non-users
were valuable for this study to give significant information about the drawbacks of the
resources and also they could compare their performances between the weeks of use
and non-use in this case. For non-users, the researcher did not select the students who
never used the resources because they at least needed to know resources’ environment
to criticize them during the fieldwork and interviews. In addition, while selecting the
participants, also the performances during the experimentation was observed and the
performances of the users and non-users were defined as criterion to select the
participants. In here, during the observation, some performance criteria (Appendix E)
(the ability to do the experiment with or without the group member, the ability to know
the chemicals and equipment, the ability to follow the steps in the experiment, the
interaction with the teaching assistant/ researcher and group member, the ability to
finish the experiment earlier) was followed for possible target students for this study.
Moreover, in order to select information-rich participants, the researcher got some
interaction with the students to get some personal information about them. During the
fieldwork, the researcher could make some connections (closeness) with the
environment and individuals to discover the experiences and to provide some
confidence for the individuals to understand their behavior and activities (Patton,
1990). Therefore, for this case, the researcher selected the participants during the
fieldwork. She used maximum variation sampling to define the several characteristics
of the different profile of participants (permanent users, unstable users and one-time-
users) (Gall, Gall & Borg, 2007); and used confirming and disconfirming sampling to
confirm (higher usage higher performance or low usage low performance) and
disconfirm the case (low usage higher performance or higher usage low performance).
Beside students, teaching assistants and professors were also valuable clients in this
study. For two semesters (6 teaching assistants for the first and 5 teaching assistants
for the second semester), all teaching assistants who were responsible for two

departments participated this study. While some of them were responsible for two
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groups, rest of them was responsible one of the groups in each semester (the
distributions of teaching assistants to the groups were provided in Table 16, see Results
section). All teaching assistants were also responsible for different department, which
could also enable them to compare the groups’ performances. It is also important to
note that it was hard to find two groups, which shared more than two assistants at the
same time so that METE and MINE groups provided significant opportunity based on
having same teaching assistants in each group. Regarding professors, the researcher
did not define the professors in the first semester because the professors did not have
direct interaction with the laboratory course but they had valuable information about
the organization and policy issues related with the system. In the second semester, the
researcher determined 4 professors based on the meeting with them, which had at least
five-year experience in the department and more than two-year experience at GCLC.
Particularly two of them had active role on administration during the data collection
time and two of them had past experiences on the administration. Therefore, for this
case, the reason for selecting purposeful sampling and its types was to assume that
these students, faculty members and lab assistants would provide a rich description
and exploration for understanding why they use OER in their lab courses and the
fundamental elements for the integration of OER into science lab courses. As
summary, the process of selecting participants through two semesters was provided in

Figure 3.9 below.
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Figure 3.9 Participant selection of the study

3.7 Data Collection

For this part of the study, four data collection procedures were followed in terms of
questionnaire, observation, interview and documents. The strength of case study is
related with the diverse instruments in terms of documents, artifacts, interviews and
observations (Yin, 2009). Therefore, data were collected through different procedures
in order to get a powerful insight to support the results of this study. The process of
data collection was followed by a sequence between two semesters that observation,
interviews and documents were collected through two semesters and the questionnaire
was collected between two semesters.

Observation

Observation was used in order to examine the activities and behaviors of students and
teaching assistants and to explore the users of the resources and their experiences with
them. Simons (2009) listed the benefits of the observation in terms of having a general
picture of an event, rich description of an event, values and norms of the context, a
chance for analyzing the experience detailed and rival data for other data sources. In
this study, observations were carried out 6 times for each group (each group had six
lessons includes six experiments in each semester) through each semester within
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nearly 2-2.5 hours of observation for each class. During the observation, the classroom
was organized to portray the students and teachers’ behaviors in the classroom. For
this situation, the researcher had a chance to see the setting and activities that provides
a rich description of the event. In addition, the researcher also made some mini-talks
with the users among students to gather their experiences with the resources (approx.
5 min with each student).

The researcher had a role as observer-participant who was mainly observer but
sometimes participant for getting some data and having interaction during the
fieldwork (Gall, Gall & Borg, 2007). Even if the students saw the researcher as one of
their teaching assistants (For example: they generally asked questions in the
experimentation process) and the researcher interacted with the students, she was not
an actual participant in the setting. Moreover, in order to minimize the researchers’
effect on students and teachers’ behaviors, the researcher mainly stood in obscure
positions not to distract their attentions. In addition, at the beginning of the research,
none of the groups was informed to be observed by their behaviors but only observing
the environment and having information about their usage profiles of the OERs.
Similarly, video recording was not used not to create artificial behaviors in the setting.
As a kind of using unobtrusive measures, which enable the researcher to collect data
from the individuals who do not recognize to being observed (Gall, Gall & Borg,
2007), this method could raise some ethical issues. However, awareness of the
participants of being observed for their behaviors or activities could make them
uncomfortable or stressful while conducting the research. Therefore, if any ethical risk
and anonymity of the participants are supported, the unobtrusive measures could be
used in some situations (Gall, Gall & Borg, 2007) so that these two issues were
maintained through the data collection process. In addition, during the observation
process, while asking the students’ usage behaviors; they were informed during mini-
talks in every week that their usage would not have any effect on neither their grade
nor the researchers’ perception about them in order to make them feel comfortable

about the situation.
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The observation was recorded by using continuous recording method, which enables
the researcher for observing and recording all the events happened in the setting within
an observation protocol (Gall, Gall & Borg, 2007) (Appendix E). However, while it
was difficult to record every activity in the setting, the researcher mainly focused on
the possible future participants’ activities with the help of the criteria prepared for the
observation process. These criteria to observe the participants behaviors were listed in
the observation protocol provided in Appendix E. These criteria were used to discover
the current classroom environment of the students. After the researcher filled the
observation protocol, she added her reflective notes and some information about the
environment to complete the observation protocol after each class observation. These
data, which comes from the field notes, serve a supporting role for other data sources
(interview, archival records and survey instrument) and particularly analyzed with the
interview data to have a complete picture of the phenomenon.

Interview

For the second source of data, interviews were implemented in this study. While
interviews were defined as one of the main important data collection methods for case
studies (Yin, 2009); students, faculty members and lab assistants were interviewed to
support the data revealed from the observations. As Gillham (2000) mentioned that
there could be some discrepancies between what people say during the interviews (he
claimed that they are sincere) and what they do in reality and he explained it with the
quotation “they are not lying; they are just not accurate” (p. 13). Thus, in here, it was
fundamental to support the interview data with the field notes from the observations.
While it was difficult to observe the participants’ actual performances in detailed, the
observations were successful enough to give an idea about each of the participant in
the environment.

The interviews with the students were held at the end of the fifth week of each semester
during three weeks period for each group, which enable students to have enough
experience with the resources and the system environment. Moreover, while the
interviews with the teaching assistants was organized at the end of the sixth week of

each semester during two weeks period, the interviews with the professors were held
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at the end of the second semester of data collection period. Semi-structured interview
protocols for students were shaped based on the factors of causes for using OER in
their general chemistry laboratory course, the effects of their performances and
behaviors in the setting and their ideas about the advantages and disadvantages of
using OER in general in lab courses (Appendix B). Moreover, different from the
students’ interview questions, interview protocol with faculty members and lab
assistants was formed around their perceptions for the use of resources in their lab
courses, the implementation process of the resources in their lab courses and their ideas
about the effects of resources on the students’ performance in science lab courses. In
addition, they were also questioned mainly about the policy practices in the department
and their effects on the use of resources (Appendix C & Appendix D). Before the
interviews, a consent form, which gives an exact purpose of the study and requirement
for conducting the interviews were provided to the participants. Interview questions
were prepared to have detailed information about the essence of the study and these
questions were supported with probes to get additional or elaborative information
about the questions (Creswell, 2012; Merriam 2009). These probes were mainly
prepared before the interviews but some of them were emerged during the interviews
and added to future interview sessions. During the interviews, two ways were used to
record the data: audio recordings and taking notes. Audio recordings were used to
remember all the data in the interviews within the permission of the participants. In
addition, the researcher also took some notes during the interviews, which pointed
significant behaviors and inferences from the interviews (Creswell, 2012).
Documents

For the third source of data, documents and records were used to support the data of
interviews and observations. As the form of documents, official documents, which
were mainly generated by organizations, schools, institutions etc. (Bogdan & Biklen,
1998) were used in terms of laboratory book, the sample of assessments were used.
While the purpose of the study was not evaluating the quality of the laboratory book
and assessment technics, the interviews revealed some problems related with the

quality of these documents so that the documents were explored to give information
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about the system. In addition, as researcher-generated documents; e-mails, brochures,
photographs of the setting and notes from the meetings with the teaching assistants
and professors were generated to explore the students’ usage behaviors.

The researcher attended two meetings during the data collection period, first one was
with in the regular meeting arranged to discuss the problems and activities in the course
within teaching assistants and responsible professor between first and second semester.
The second one was arranged with the professors who have experience at the course
at the end of the second semester. For the former one, all teaching assistants and one
professor attended the meeting and analyzed the concerns and problems in the course
and defined the division of labor for future courses, which enable the researcher to
understand the course environment from the teachers’ perspective and some
organizational issues. For the latter one, seven professors attended this meeting and
provided their concerns and problems related with the resources and they mentioned
another problem related with the department and other courses, which could restrain
the possible developments for the resources. These data and notes of the researcher
were unified with other data collected from observations and interviews.

As a form of documents, records were used in order to get information related with the
access of the resources, and the performance records (grades) of the students. Records
were defined as the computer files, maps, service records, and survey data, which serve
quantitative data for the case study (Yin, 2009). In this study, the grades of the
students, which could give an insight about their performances in the course, were
gathered. In addition, OCW logs, which show the number of users of the resources in
Chemistry laboratory course and other courses in the system, time spent on each of the
experiments, were analyzed to have information about the usage profiles and
popularity of the resources.

Questionnaire

Lastly, at the end of the first semester, a questionnaire was used in order to get
information of students’ access, use and perceptions related with the use of the OER
in their general chemistry laboratory courses. Creswell (2009) proposed that “a survey

design provides a quantitative or numeric description of trends, attitudes, or opinions
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of a population by studying a sample of that population” (p. 145) so that in this study,
in order to define the perceptions and demographic information of students, a
questionnaire was used to collect the data. Yin (2009) indicates that in the case studies,
quantitative data collection techniques could be used in the units of analysis. Thus, in
this study, the questionnaire was conducted to have a detailed understanding for the
use of the OERs. The OCW questionnaire that was applied to students was provided
in Appendix A.

As the summary of data collection methods, which methods were used to collect data

from participants related with the system models were provided in Table 3.8 below.
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Table 3.7 Data collection methods related with the system models

Sources of Data Collection Methods

System Model

information
TAs, Interviews — Questions about the resources, Systems
professors expectations from the course, relation of the lab Environment
with main lecture, policies in relation with Model
organizational practices
Observation — course setting, boundaries
Documents — resources of the course (lab book,
videos, simulations)
Students, Interviews — Questions about the course Functions
TAs, requirements/purposes, use of the resources, Structure
professors performance outcomes, perceptions/attitudes to Model
the course and resources, policies in relation with
personal, resource and system related.
Observation — resources, equipment, curriculum,
components of the system
Documents — details about curriculum, grades,
OCW logs
Students, Interviews — questions about how the resources Process Model
TAs, used, how the course maintained, how teaching
professors and learning activities attained, experiences

related with these components

Observation — teaching and learning activities,
assessment processes

Documents - meeting notes about the current and

future developments of the course and resources
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3.8 Data Analysis
3.8.1 Quantitative Analysis

For the quantitative data, questionnaire, logs and grades of the students in this study,
descriptive statistics was used to determine the participants’ demographic information
(faculty, department, gender, gpa, number of getting chemistry lab course, number of
lab experiment and OER use conditions). Fraenkel, Wallen and Hyun (2012) stated
that “the major advantage of descriptive statistics is that they permit researchers to
describe the information contained in many, many scores with just a few indices, such
as mean and median” (p. 187). In addition, chi-square analysis, which is a
nonparametric test for analyzing the categorical data (Field, 2009), was conducted to
analyze in students’ OER awareness and use conditions. In addition, Cramer’s V was
used to analyze the relation between their OER use conditions with awareness levels
in the crossbreak tables. This data would provide a general portrait of the students’
OER use in their chemistry lab course. Moreover, Mann-Whitney test was used to
analyze the differences on users and non-users’ grades in general chemistry laboratory
course. Mann-Whitney test was selected that the data was not normally distributed and
did not meet the parametric assumptions (Field, 2009), this test helped to compare the

users and non-users grades.
3.8.2 Qualitative Analysis

In the second phase of the study, qualitative data analysis was followed for analyzing
the interview, observation and documents data. Before the data analysis phase, Yin
(2009) suggested to create a case study database in order to organize the data. This
database is useful to serve the findings in a formal manner for other researchers so that
from this view, this database can increase the transferability of the findings and so that
the reliability of the study. There are four components in the database in terms of
documents, notes, tabular materials and narratives. Especially in this study, collected
data with diverse methods (interviews, observation, documents, survey instrument)

were categorized based on these four components. After the creation of case study
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database, the interviews and observations were transcribed in a formal manner. During
data collection and data analysis, the researcher created memos, which was a powerful
tool that describes the nature in detailed (Johnson & Christensen, 2014). Memos were
created based on the researcher’s notes during the observation and interviews related
with inferences of the researcher about the setting, behaviors, activities of the
participants. In addition, some memos also added to the program while analyzing the
data.

3.8.3 Interview & Observation

Yin (2009) proposes three general analytic strategies in terms of relying on theoretical
propositions, thinking about rival explanations and developing a case description. In
this case, theoretical propositions, which shaped the study to focus on the current, and
desired data was used as an analytic technique while following the qualitative data
analysis steps. This method is also work collaboratively with the theoretical orientation
followed during the research process. These theoretical propositions (which were
mainly defined at the beginning of the research by research questions and theoretical
orientations) led the researcher to analyze the data based on some theories related with
these propositions. While system theory was followed as a theoretical orientation to
describe, collect and analyze the case, some theories were followed to examine the
effects of OERs were used while analyzing the data. In addition, as a specific analytic
technique, pattern matching was used which was described as comparing the predicted
and current outcomes (Yin, 2009). While the patterns mostly refers to the explanations
of themes in the data (Patton, 2002), this method helps the researcher to compare the
predicted outcomes with the current data and also enable to search how and why these
outcomes were happened. However, this approach was mainly used as analyzing and
interpreting the data after creation of the codes and themes. For example, the
proposition about the use of visual resources could increase the performance in
laboratory setting was analyzed through how these resources effect the performance
in laboratory setting. These kinds of propositions helped the researcher to draw the

boundaries on data and to enable the pattern matching of data.
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Gall, Gall and Borg (2007) summarized how to analyze case study data through three
ways defined by Tesch (1990), in terms of interpretational analysis, structural analysis
and reflective analysis. In this study, interpretational analysis was mainly followed to
extract meaningful data from the data sources. For the interpretational analysis, five
steps were determined as segmenting the database, developing categories, coding

segments, grouping category segments and final conclusions.

In the first step, segmenting the database, all the data sources were added into the
software program (NVivo 10), which helps to analyze qualitative data. Observation
field notes, interview transcripts, memos, and documents were added to the program.
These manuscripts were initially divided into segments, which points the meaningful
parts of the data. (Johnson & Christensen, 2014), and also helps to define the codes

which describes the meaningful parts of the data (Creswell, 2012).

In the second and third step, developing categories and coding segments, while the
categories are defined before the coding section, in this case, firstly the segments were
defined by codes or category names to label segments with meaningful names for the
case. During the coding process, emerging codes were added to the master list, which
shows the description, and definition of the codes (Johnson & Christensen, 2014). This
process referred to the second step of developing categories, which was defined “a
certain type of phenomenon mentioned in the database” (Gall, Gall & Borg, 2007, p.
467). After the data were coded, the codes were categorized which indicate the similar
issues under a category. Two ways were followed while constructing the categories;
inspiring by other categories, which were developed by other researchers (priori
codes), and developing own categories (inductive codes) (Johnson & Christensen,
2014). For the former approach, the researcher benefitted from some studies in the
literature as an inspiration but the latter approach was mainly followed. For the latter
one, while the researcher had a former image of the possible categories based on the
purpose of the study, the researcher mainly developed own categories. After
determination of the categories and subcategories, each segment was assigned to the
related categories. The researcher followed an inductive approach while creating
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categories and she reevaluated the codes during the analysis part multiple times by
eliminating redundant codes and redesigning the current codes. Moreover, while
deciding which of the categories were remained, two strategies were applied based on
providing the frequency of how many people mentioned about a category and
providing some significant and unique categories (Lincoln and Guba, 1981). Based on
this approaches, the frequency of the codes mentioned by the researchers were
provided through conceptually clustered matrix (Appendix G), which called
enumeration (Johnson & Christensen, 2014) Thus, in this case, the researcher used

enumeration to show how many participants mentioned each code.

In the fourth step, grouping category segments, this step includes combining similar
segments and codes and also analyzing whether each code correspond to the category.
Through software program, while the segments correspond to the same meaning were
coded under categories, the similar categories were unified under themes, which
portrays the data from a significant and holistic patterns in the study. In addition,
description will be used to create a detailed visualization of the setting, events or
people. Description is especially important for the ethnographic and case studies
because description provides an idea about the setting where the action and people take
place (Creswell, 2012). These themes and categories were presented Appendix G that
shows the hierarchical relations between the themes and subthemes in order to draw
some findings from the data. While defining the themes, it is also important to sense
the saturation to minimize extra data collection (Creswell, 2012). In this study, the data
revealed that the themes were developed and enough data were gathered which showed
the similar findings through two data collection process. As summary, data collection

and data analysis processes were shown in Table 3.9 below.
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Table 3.8 Data collection and data analysis process

Target Data Type of material Data Analysis
Group Collection
Students Interviews Interview protocol Interpretational
(METE& Analysis for qualitative
MINE) Observation Observation protocol data (Gall, Gall & Borg,
Usage checklist & 2007)
mini-talks
Documents Meeting notes, memos
e-mails (METE &
MINE), laboratory
book, samples of
assessments
Course grades, OCW Descriptive  statistics
user logs. (Questionnaire & logs )
Chi-square
Students Questionnaire (Questionnaire)
(1117112 Mann-Whitney test
departments) (Grades)
TAs Interviews Interview protocol Interpretational
Analysis
Observation ~ Observation protocol
Professors Interviews Interview protocol Interpretational

Analysis
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3.8.4 Theoretical Orientations for Data Analysis

Regarding data analysis, two methods were used while analyzing data, inductive
approaches were used to define codes, pattern and themes in the data and some theories
for analyzing the data related with the second research question. Learning objectives
and outcomes were mostly categorized under three domains as cognitive, affective and
psychomotor (Martin & Briggs, 1986; Reigeluth & Moore, 1999). In this study, the
researcher used this approach to classify the expectation and performance of the
participants who used the resources in their course. Through these classifications, these
outcomes might point does the resources facilitate the meaningful learning. However,
the major purpose of this study was not to assess meaningful learning but the nature
of laboratory setting comprises each of three domains so that the effects of using the
resources naturally caused the outcomes in all three domains. In the Table 3.10 below,

the coding process of performance outcomes was shown.

Table 3.9 Coding of outcomes from students group

Data exemplar Learning
Domain

#1) Lab sirasinda ne yaptigini tam anlamiyorsun hani mesela | #1) Cognitive
bir seyi bir seye katiyorsun ama onlar ne bilmiyorsun ¢unk
orada bir not almaya calistigin icin, iste bu kaynaklar
kullaninca biraz hani ne oldugunu hani yazili olarak iste
ozellikle simulasyonda ne oldugunu anlayinca olayr hani
anliyorsun (SME #4)

#2) El becerisi olarak etkisi oluyor, orada nasil tartilacagi, nasil | #2) Psychomotor
hangi sivilarin beherlere falan konulacagini gosterdigi icin

(SME #13)

#3) Ben temel olarak zayif oldugum i¢in benim igin bu tiir #3) Affective
bir uygulama guizel bir uygulama yani beni laba gelirken en
azindan rahatlatiyor yani ben gerilen bir insanim yani
geriliyorum toplum i¢inde bir sey yaparken yani o beni biraz
rahatlatiyor (SME #6)
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3.8.4.1 Cognitive Domain
3.8.4.1.1 The Taxonomy of Educational Objectives

Bloom, Englelhart, Furst, Hill, and Krathwohl (1956) provided a taxonomy which
classifies the learning in three domains; cognitive, affective and psychomotor. Four
ways were described to follow the taxonomy in terms of defining educational
objectives, defining items to measure the behaviors, evaluating the outcomes and
analyzing the standardize tests (Bloom, Hastings & Madaus, 1971). In this study, the
taxonomy was used through two ways as defining the objectives and evaluating the
outcomes. For analyzing the data related with the cognitive domain, rather than
Bloom’s Taxonomy (Bloom et. al., 1956), the researcher used the revised version of
the taxonomy (Krathwohl, 2002). While there are not major changes in each six
category, the revised version uses two dimensions as knowledge category and
cognitive process category. While knowledge dimension uses the similar
categorization (also add metacognitive knowledge) with Bloom’s taxonomy’s first
dimension knowledge, the revised version renamed this category as remember and
evaluates each six category with the new knowledge dimension provided in the Table
3.11 below.
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Table 3.10 The revised taxonomy table (Krathwohl, 2002, p. 216)

Cognitive Dimension
Knowledge Remember Understand Apply Analyze Evaluate Create

Dimension

Factual

Knowledge pX4 pX4

Conceptual

Knowledge X4 X4

Procedural

Knowledge 8 8

Metacognitive
Knowledge

Related with the table above, the researcher classifies the outcomes through cognitive
domains and explained them with which type of knowledge it contains (showed in the
Table with x). In this study, two categories emerged remember and understand. While
remember category refers to recall and recognition of knowledge, understand refers to
achieving the meaning of knowledge (Krathwohl, 2002). In this study, the researcher
used the classification for the first categories in the cognitive dimension. However,
while the researcher classifies the remember category through the knowledge types (In
here, the researcher unifies factual and conceptual knowledge based on the data), the
understand (comprehension) category was not classified based on knowledge
dimensions and it was evaluated based on interpretation skills of the students. Based

on this categorization, the researcher analyzed the data as seen the Table 3.12 below.
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Table 3.11 Example of data analysis based on taxonomy

Data exemplar

#1) Daha fazla malzeme var, kimyasallar var,
hani kullandigimiz seyler her hafta farkl
olabiliyor, beher gibi aparatlar diginda.
Derece kullaniyoruz, bir hafta iste 1s1 yalitimi
kap kullaniyoruz. O yilizden her seyi
tanimamiz icin gerekli oldugunu
diistintiyorum (SMI #15)

#2) Ben sadece orada dinleyip ve her yarim
saatte bir silirekli ne yapacagimi sorup deneyi
bitirdigim zaman bir sey anlamiyorum.
Buraya gelip oturuyoruz arkadaglar iglemler
nasil yapiliyor deyip teslim ediyorum. Yani
deneye dair aklimda hig bir sey kalmiyor ama
oncesinde izledigim sonrasinda kendim
uyguladigim deney oldugu zaman daha
akilda kalic1 oluyor (SMI #8)

#3) Yani neyi bulmamiz gerektigini yani
o deneyi ne i¢in yaptigimizi 6greniyoruz
hani videoyu izleyince onu kavramis
oluyorsunuz ve hani geldiginiz zaman da
quizde onunla ilgili bir soru oldugu zaman
cevaplayabiliyorsun (SMI #7)

Cognitive Knowledge
Dimension Dimension

#1) Remember #1)Factual-

conceptual
knowledge

#2) Remember ~ #2)Procedural
knowledge

#3) Understand #3)Interpretation

3.8.4.2 Psychomotor Domain

Psychomotor domain includes the practical activities to perform a task. Romiszovski

(1999) mentioned that the psychomotor skills could be thought as a progression of

reproductive-to productive. While the reproductive skills involve the application of a

known or repetitive procedure, productive skills, productive skills involve the process

of an unknown or strategic procedure, which refers to use new skills on a new situation.

In here, skills described by three types as “totally reflexive and automated skills”,

“skills that depend on the recall of a possibly complex, but essentially algorithmic
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procedure and the execution of series of linked actions in sequence” and “skills that
depend on the analysis of incoming sensory information in order to formulate plans of
action appropriate to the situation” (Romiszowski, 1999, p. 464-465). In this study, the
psychomotor activities which students took action fell into the second type of skill that
lies between the reproductive and productive skills but mostly refers to the
reproductive skills. Thus, the researcher did not categorize the data under psychomotor
outcomes by using reproductive and productive classification, she rather classified this
domain under two categories based on the outcomes of this study as technique for

using chemicals/equipment and duration of experimentation.

3.8.4.3 Affective Domain

Martin and Reigeluth (1999) defined the affective domain as “components of affective
development focusing on internal changes or processes or to categories of behavior
within affective education as a process or end-product” (p. 486). While affective
development means to personal and social development, the affective constructs
(values, morals, ethics, attitudes, motivation, feelings, and emotions) enable to
categorize the affective outcomes. While there is some taxonomy for affective domain
(Martin & Briggs, 1984), the researcher used the constructs to classify the affective
outcomes in this study. While attitude construct was mainly used in this study, values
and interest of the participants were mentioned some parts of the study. Attitude refers
to “positive, neutral or negative responses to or evaluations about a referent, usually
represented as position (pro or con) and intensity (strong to weak)” (Martin &
Reigeluth, 1999, p. 494). Therefore the attitudes were provided under three parts,

evaluations about the quality the resources, benefits and necessity of the resources.
3.8.5 Documents

For the documents in this case (laboratory book, the sample of quizzes and reports, e-
mails, meeting notes, brochures, photographs of the setting), they were analyzed by
using content analysis. Qualitative content analysis, which differs from the

quantitative content analysis by reforming them on a quantified form (Gall, Gall &
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Borg, 2007) were followed in this study. In here, similar inductive approach was
applied for documents with the interview and observation data; however, the

researcher categorized this data to support the findings of the other qualitative data.

For other types of documents, records, performance records and OCW logs were
analyzed by using quantitative methods by using mainly excel forms. The grades of
the students (between users and non-users) were compared and some graphs were
provided to indicate the differences between their grades. In addition, OCW logs were
added to the findings and helped the researcher to examine the frequency and number

of usage of the resources.

Miles and Huberman (1994) proposed three parts of data analysis; data reduction, data
display and drawing conclusion/verification. While data reduction (coding,
categorizing process, writing memos, developing database), is a concurrent process
with the data display, the latter one is a more form of understanding the process of
what happened in the case. They defined the display as “an organized, compressed
assembly of information that permits conclusion drawing and action” (p.11).
Therefore, within the data reduction process, the researcher developed a conceptually
clustered matrix, which enables to categorize all the data within key informants
through the research questions (Miles & Huberman, 1994) (Appendix G). While this
matrix facilitated to see the different data comes from the informants, it also displayed
the responses for each of the research question. This process simplified to write the
results of the study in a coherent way. After creating the matrix, which showed what
happened in the case, the researcher created a causal network display, which showed
why things happened in the case by drawing the relationship between variables (Miles
& Huberman, 1994) (Figure 12).

3.9 Quality of the Research Design

For each type of research, validity and reliability issues are important for the quality
of the study. However, Firestone (1987) criticized the difference between the strategies

of qualitative and quantitative research to convince the readers for the results as “the
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quantitative study must convince the readers that procedures have been followed
faithfully because very little concrete description of what anyone do is provided. The
qualitative study provides the reader with a depiction in enough detail to show the
author’s conclusion makes sense” (cited in Merriam, 2009, p. 210). Therefore, validity

and reliability issues will be examined based on the qualitative feature of this study.

Yin (2009) defined four tests that indicate the quality of research designs in terms of
internal validity, external validity, construct validity and reliability. In literature, there
are also different terms that define these terms for qualitative studies such as credibility
(internal validity), transferability (external validity), and consistency/dependability
(reliability) (Merriam, 2009). Credibility refers to the credibility of the inferences and
results of the study (Merriam, 2009) and as the “accuracy of findings” that emphasized
the process rather than a result (Creswell, 2007, p. 206). Transferability refers to the
applicability of the findings for other situations (Gall, Gall & Borg, 2007). Here the
term transferability covers a more meaningful idea that findings could be transferred
in other concrete situations rather than the results come from abstract statistical
generalizations in quantitative studies (Merriam, 2009). In this case, thick description
and purposeful sampling approaches were applied. While Yin (2009) proposes another
approach to increase the transferability as using single or multiple case studies by
replication logic, it could not be practical to select many cases regarding time and
source limitations for this case. However, within this case, the results could be helpful
to provide an insight for how to use and integrate the resources in similar settings.
Dependability (Reliability) covers the idea that collected data should have consistency
with results of the study rather than getting the same results from the replication of a
study (Merriam, 2009). For dependability, three strategies were used in terms of
overlap methods, stepwise replication (Lincoln & Guba, 1985) and case study database
(Yin, 2009). While the first approach similarly points the triangulation issue, which
was mentioned on credibility, stepwise replication was defined in this research as the
researchers who separately control the reliability of the data through inter-rater

reliability issue. As a third strategy, Yin (2009) proposes to create case study protocol
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and database which includes case study questions, theoretical framework data
collection procedures, and evaluation, which was mentioned in the methodology part
for this case in detailed. For case study database, each type of data was mechanically
recorded and added to a software program (NVivo), which enable to store them as raw
data and also includes the reports of the researcher separately. Confirmability refers to
the idea of qualitative objectivity, which point neutral data comes from the participants
without researcher’s bias and influences. Correspondingly, Yin (2009) refers to the
similar idea with the confirmability as construct validity, which similarly focuses on
selecting appropriate data collection methods through regardless of subjective
judgments. Several strategies were used for the elimination of the validity and
reliability threats (Table 3.13).

Table 3.12 Strategies for threats of four tests (adapted from Lincoln & Guba, 1995
and Yin, 2009)

Tests Strategy Strategy in this research

Credibility Prolonged engagement Each semester, all classes were
observed through the setting,
activities and behaviors of the
clients

Persistent observation Observations in each week were
combined with memos
Observation criteria were used to
shape the observation process based
on the purposes.

Multiple sources of data
Triangulation Multiple methods of data collection

Alternative  explanations  and
Negative cases different patterns were provided

Two another researcher helped
Peer Debriefing during the data analysis process

Some participants checked the
Member Checking information they given
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Table 3.13 Strategies for threats of four tests (adapted from Lincoln & Guba, 1995
and Yin, 2009) (cont’d)

Tests Strategy Strategy in this research

Transferability  Thick description Detailed description of the case
through system theory

Purposeful sampling methods were
used to increase the possibility of
thick description of the case

Dependability ~ Overlap methods Triangulation methods were applied

Purposeful sampling

Inter-rater reliability was applied

with two other researchers
Stepwise replication All data was stored in a software
program which includes both raw
data and researcher’s results

Case study database

Confirmability  Triangulation Multiple sources of data and
multiple sources of data collection

Each data collection process were
narrated and recorded and explained

Chain of evidence in detailed

3.9.1 Prolonged engagement &Persistent observation

Prolonged engagement, the researcher was an accepted and regular member in the
setting that the students and teaching assistants behave her as one of the teaching
assistants in the course. They mainly asked questions to the researcher about the
experiments during the course. In addition, the relationship based on the trust between
the researcher and participants were also important which was defined “a
developmental process to be engaged in daily” to support the confidence and
anonymity between the researcher and the participants (Lincoln & Guba, 1985, p. 303).
Participating for each class and having conversation with the clients in the course

enable the researcher to build a confident relationship with the participants of the
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study. Especially the students mostly saw the researcher as a guide whom they shared
their experiences about the class and the teaching assistants and professors. This
relationship also reinforced the idea of seeing the clients more than participants of the
study. While the students were more distinct at the first two weeks of observation, they
began to have more interaction with the researcher rest of the weeks. Related with the
prolonged engagement, persistent observation provides in depth explanations of how
these fieldwork is associated with the purpose of the study (Lincoln & Guba, 1985).
In order to achieve this strategy, the researcher combined her field notes with her
memos after the observation in each week. The researcher also prepared observation
criteria to shape the field notes, which particularly match with the purpose of this

study.
3.9.2 Triangulation

Triangulation is defined as validating the evidences by using multiple methods,
multiple data sources, investigators, and theories (Denzin & Lincoln, 2005). In this
study, multiple data sources (students, faculty members and teaching assistants),
multiple data collection methods (interview, observation, survey) and multiple types
of data (field notes, interview, and archival records) were used in order to corroborate
the evidence. Johnson and Christensen (2014) defines multiple data sources is to
collect data from different data sources (e.g. different individuals) rather than different
data collection methods (interviews, observations etc.). In this study, three different
data sources (students, teaching assistants, professors) that provided different
perspectives for the phenomena of this study were selected and the data was collected
from them through different time periods. As part of methods, while the researcher
mainly followed case study method throughout this study, multiple methods of data
collection process were applied. Interviews, observation, questionnaire and documents
were collected to interpret the data. Regarding multiple theoretical perspectives, the
researcher mainly used the system theory approach to portray the case as a system and
its process; different approaches were used during data analysis process. However,

when the data was consistent within two or more theories, this case was not applicable
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in this perception. The researcher used some theoretical orientations while analyzing
data and while some of them had concurrent parts, they did not completely overlap to
define the facts of the case. As Lincoln and Guba (1985) criticized, the multiple
theories issue is not adaptable and coherent for naturalistic inquiry and also for this
case. At the end, regarding multiple investigators, while the teaching assistants were
naturally observers of students’ behaviors in the classroom, they were not actual
investigators in this study because of being a participant. They provided valuable data
about the students’ behaviors in the process, which facilitated to compare the
researchers’ field notes with their observations but they did not observe the
environment as critical as the researcher did. Yin (2009) criticized that the validity
should be considered throughout the study rather than only the data collection phase
of the study. Thus, throughout this study, validity was supported with applying
triangulation not only the data collection part, but also the design and the analysis
phase of this study.

3.9.3 Negative cases

Negative case analysis refers to provide challenging data or alternative explanations
in order to find other ways to explain different patterns in the data. In this case, the
rival explanations and underlying explanations aimed to provide for a complete picture
of the phenomenon. For example, related with the use of the resources, while most of
the students were eager to use the resources, the barriers for their usage were provided.
Moreover, for performance outcomes, while most of them mentioned to have some
developments in their affective, cognitive or psychomotor domains, some of them
reported no valuable change in their performance. Therefore, some explanations were
provided for possible reasons of no change, which pointed a different pattern,

contradict to the change of the performances.
3.9.4 Peer review/Debriefing

Peer review requires the individuals who ask the questions and offer suggestions to

provide a different insight for the researcher (Creswell, 2007). For these long-term
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designs, a different perspective could be beneficial for the researcher so that
throughout this study, the process and the phases of this study were discussed and
analyzed with the researcher’s supervisors and two peers. Besides weekly meeting
with supervisors, two meetings were arranged at different times with two peers. At the
first meeting, the researcher gave brief information about the research includes the
purposes, research questions and information about the case. After the information, the
results of the study were provided through the possible codes and themes emerged

during data collection
3.9.5 Inter-rater Reliability

Lincoln and Guba (1985) was not very comfortable with the stepwise replication
because of the unstable nature of the naturalistic inquiry, they proposed the researchers
should communicate and deal with the changes, agreements and disagreements. In this
study, the researcher applied this strategy during the data analysis process through
inter-rater reliability process. For inter-rater reliability analysis, the researcher worked
with two other researchers. They were both PhD students (one of them from IDT field

and other one was from MSE field) who had coding experience before.

Two rounds were applied to complete check-coding which was a method to calculate
the reliability (Miles & Huberman, 1994). For the first round, the researcher gave brief
explanation about the study and the research questions for each coder separately. In
this round, also the researcher and coders discuss each codes and themes the researcher
extracted from the study. At the end of this session, the researcher gave the code list
to the coders and gave 10% of the interview data for each coder. At the end, each coder
had different 5 interview transcriptions (2 students, 2 TAs & 1 professor’s
transcriptions) to increase the reliability of the study. When the coders finish their
coding process, the researcher compared the coder’s codes with her own codes, created
a table for agreements, disagreements, and noted some different segments of the data.
Beside this table, the researcher calculated the reliability score by the formula of Miles

and Huberman (1994) as dividing the number of agreements to sum of the number of
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agreements and disagreements. The reliability score was found .81 for the first coder
and .80 for the second coder, which could be evaluated as good scores for the first

round of check-coding.

For the second round, this time the researcher and two coders worked together to
discuss the disagreements related with the study. The researcher noticed that the coders
coded some segments of the data with some general terms like advantages or
disadvantages of OERs but not the specific details of these advantages or
disadvantages. In addition, they did not code some small parts of the data, which could
show the researcher’s insufficient information related with the study. Therefore, in
order to discuss these differences, the researcher arranged a meeting with two coders.
For this round, the researchers did not calculate reliability score, which was also
obtained in the first round, rather she prefer to discuss the disagreements through the
whole codes of data. As two third of data could be checked to reevaluate the revised
and original versions (Miles & Huberman, 1994), the whole codes, categories and
themes were discussed by the researcher and coders. This way seemed more sensible
to have deeper understanding of the coders’ evaluations about the data instead of
calculating reliability score again. Thus, in the second round, the researcher explained
the codes and themes in the study; the coders discussed the meaning, sense and validity
of the codes and their interpretations while coding the data. At the end of this process,
all codes were agreed but some of their names and some categorizations were changed
to provide more understandable meaning for the readers without changing the meaning

of the code.
3.9.6 Member Checking/Respondent Validation

Member checking requires the discussion with the participants to see the accuracy of
the findings (Creswell, 2012). In here, the purpose is to validate the findings that
emerge from the study through the eyes of your participants. Stake (1995) offers a
strategy for member checking as rather than providing them transcriptions; the

researcher could discuss themes through a focus group interview (cited in Creswell,
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2007). Therefore, after the data collection and during the data analysis part, the
researcher selected four participants (two from first and two from second semester) to
check the transcriptions of their interviews. In addition, the researcher mainly applied
this strategy during data collection if they mentioned and obscure information by
asking repeatedly the meaning of the information given. After the transcriptions were
given, they did not mention major problems but giving some detailed explanations for

some of their answers.
3.9.7 Thick Description

Creswell (2007) and Lincoln and Guba (1985) associate the thick description with the
transferability issue. During whole process of the study, detailed description of the
each phase (setting, data collection, data analysis phases) provides to transfer the
information to similar settings for other researches. In addition, the researcher also
aimed to support the case to provide information within the system theory, which
enables to analyze the case through holistic and detailed perspective. Moreover, the
researcher used purposeful sampling methods to analyze the case with the rich
informants from a broader sense to provide thick description of the case. Therefore,
through this study, it is aimed to provide a detailed portray for the case in order to give

common understanding for the practitioners for the use of OER in science lab courses.
3.9.8 Ethical Issues

Fraenkel, Wallen and Hyun (2012) defined the ethic as making decisions for the events
“right or wrong”. The ethical issues, which cover the participants,
organizations/institutions, and the process of the research, are especially related with
the researcher’s role, validity and reliability of the study (Creswell, 2009). In each step
of the research process, ethical considerations should be followed. First, during the
process of defining the research problem and purposes, the research problems should

be meaningful and beneficial for other researchers.
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Second, in the data collection part, there are critical ethical considerations for the
participants in terms of informed consent form, confidentiality, reciprocity, data access
and ownership (Creswell, 2012). Elements of the consent form covers the
“identification of the researcher, sponsoring institution, how participants were
selected, purpose of the research, benefits for the participating, level and type of
participant involvement, risks for the participant, confidentiality of the participant,
guarantee for the withdrawal, and provisions of researcher’s name” (Creswell, 2009,
p. 89). Through these considerations, especially protecting the participants from harm
and risky situations is the main important issue through the research process. In order
to overcome this problem, consent form would be beneficial for the participants to get
involved the whole research process (Fraenkel & Wallen, 2009). The psychological

and physical effects of the research on participants should be considered.

Finally, in the data analysis and interpretation part, researcher should provide unbiased
and accurate findings through an objective language and the anonymity of the
participants should be kept (especially for the surveys) (Creswell, 2009). In this study,
the permission from the university’s Ethical Committee was provided (Appendix H).
After that, informed consent form was provided to the participants in order to give
information related with the research design. The participants were selected based on
the willingness to participate the study for both the first phase and second phase of this
study. Anonymity of the participants was sustained both for the qualitative and
quantitative part of the study. In addition, any ethnic, social or cultural issues were

mentioned especially during the data collection part.
3.10 Researcher’s Role

Researcher’s role is important especially for the qualitative study and there are also
some ethical considerations through the research process. Creswell (2009) defines the
researcher’s role as providing a rich description for the context and purposes from the
experiences, defining the connections between the researcher and participants, getting

permissions for the ethical issues from the institutions/organizations, and getting

104



permissions from gatekeepers. In this study, the context and the phenomenon was
defined in detailed for both the participants and other researchers. Also, the interaction
between the researcher and the participants was designed as assistant-student
relationship but the researcher did not attempt to involve the course activities. Rather
she only observed the students and took some notes regardless of disturbing the
students and TAs’ activities. During the mini-talks with students, the researcher
informed the students that their usage profile of OERs did not affect their activities in
the course academically or behaviorally rather they only informed to comprehend the
purpose and the importance of this study. Thus, the probability of deception was aimed
to decrease. However, the interaction between the researcher and the participant should
have some boundaries. Creswell (2012) defines these boundaries for the researcher as
“not a therapist offering advice or a judge evaluating the circumstances” (p. 231).
Therefore, as a researcher, the role of the researcher was aimed to have an
understanding without any personal judgments and relationships while analyzing the
case and the phenomenon in depth

3.11 Limitations

Firstly, this study is limited with the resources in General Chemistry Laboratory
Course that offered through OCW in Middle East Technical University. Other
limitation is related with the participants that the students are only the participants of
these courses, and the faculty members and laboratory-teaching assistants are only the
members of Chemistry department. Another limitation of this study is related with the
validity of the instrumentation that the validity is limited with the condition of the
places where the survey is conducted, participants’ reliable responses and the data
collector’s characteristics. Therefore, the findings and critiques of this study are
limited with the METU Chemistry course case.
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CHAPTER 4

RESULTS

The components and the processes of the systemic environment were shown in Figure
3. Based on the processes in the system, the results were provided under four themes

in terms of use, implementation-adoption, performance outcomes and policy.
41 Use Theme

For the first sub-research question, the preparations for the course, usage profile of the
resources, students’ and the research assistants’ reasons and barriers to use the
resources were respectively provided. This process aimed to display the clients’
activities before the class and their tendency to use the instructional resources in the

course.

At the beginning of the first semester, METE group was selected as the experimental
group and MINE group was defined as control group (Experimental and control group
names did not refer to the experimental study. They were only used to show the
different application groups). Responsible TA informed two groups verbally and the
researcher at the beginning of the first class distributed informative brochures about
the resources. However, the following procedure was differentiated between two
groups. While experimental group was being informed before each class by e-mail,
the control group was only informed before the fourth class. The aim of this procedure
was to investigate whether this type of encouragement made a differentiation between
students’ usage profile. In the second semester, the groups were reversed that METE

group is defined as control and MINE is selected as the experimental group. Within
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this procedure, the effects of the students and departments’ characteristics were aimed

to minimize.
4.1.1 Preparations for the Course

How students prepared for the course was one of the important questions in order to
understand the students’ behaviors and attitudes for the course. The selected
participants provided in Table 5, 22 participants had the routine as reading the book
and watching the video and simulation night before the class and 8 participants used
the OERs only. They had different strategies like taking notes while watching the
video, reading the lab book many times, watching different versions of the resources
(English and Turkish versions). However, when the students mentioned to use both
laboratory book and OERs, their purpose for using laboratory book was to be prepared
for the quizzes rather than to understand the theoretical knowledge. One of the students

mentioned this studying behavior through her experience:

Kitaptaki  koyu kistmlari  okuyorum, videoyu izliyorum, simulasyona
bakiyorum. Cok zamanmim varsa videonun da ingilizcesini izliyorum (SMI #18)

I read the bold parts of the book, watching the video, looking at the simulation.
If I have a lot of time | watch English version of the video (SMI #18)

Only two students mentioned that they began to prepare for the course couple of days
before the class. However, 12 students mentioned that they only used the laboratory
book to prepare for the course for some experiments (2 or more experiments).
Particularly, while 3 of them prepared for the class approximately 30 min one day
before the class, 9 of them mentioned to look over the laboratory book just 15 min
before the class to prepare for the quizzes. In addition, derived from the observations,
many students prepared for the experiments 30 min before the course. Students met
their classmates before the class outside of the laboratory and studied on the laboratory
book in the last minutes. Most of time, they were interested in the theoretical part of

the book and most of them did not have any idea about the procedure of the experiment.
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The reason for this kind of studying was analyzed based on the observations in the

laboratory and interviews. One of the participants pointed this behavior as:

Interviewee: Kitabt yamima aldiysam ki genelde altyorum hocam hig
unutmadim herhalde unutsaydim zaten laba giremiyorum ya mesela Ata’yi
bekliyorum mesela hani arabayla gelirken milli kitiphanenin Ontnde
karistirtyorum genelde sabah oluyor ¢aliymam iste

Interviewer: O zaman sen gelmeden énce ¢ok fazla hazirlanmiyorsun derse?

Interviewee: Hi¢ hazirlanmiyorum hocam yani sabahlart  haricinde
hazirlanmadim ona da hazirlanma denmez pek” (SMI #4)

Interviewee: If | take the book, which I usually take it, suppose I never forgot
that otherwise | cannot get into the lab. For example, | am waiting for Ata in
front of the National Library; generally | look over the book while coming with
the car that generally studying at morning.

Interviewer: Then you do not get prepared much before you come?

Interviewee: | did not prepare at all that | did not prepare except morning,
which is not much preparation (SMI #4)

One of the reasons highlighted about this last minute preparation was related with the
pre-quizzes in the course and reliance on the TAs for the experimentation procedure.

One of the students presented the issue as:

Interviewer: Peki, sen laba gelmeden dnce nasil ¢alistyorsun dersem sadece
lab 6ncesinde?

Interviewee: Sali giinii aksamu diigiiniiyorum yarin labim var mi? Labim var,
sabah kalkiyorum, kitaba bakiyorum, siirece bakiyorum ne ¢ikabilir. Koyu
vazilmig yerleri bir gozden gegir bunlardan ¢ikabilir, o sekilde hazirlaniyorum.
Prosese de ¢ogu zaman bakma imkanim olmuyor, quize ¢alismaktan ¢linkii
oncelik her zaman quiz. Nasil olsa prosesi anlatiyorlar diye diisiiniiyorum

(SME #8)

Interviewer: So, how do you study before you come to the lab?

Interviewee: | think on Tuesday evening that whether | have lab tomorrow. |
have lab, | wake up in the morning, | look at the book, I look over the process
what possibly asked from there. Take a look at the bold sections, which could
be asked from, that’s the way I'm getting ready for. I often do not have a chance
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to look at the process because of studying on quiz, because quiz is always in

the first priority. | think that they are telling the process in anyway (SME #8)
Therefore, that the students had different preparation strategies which pointed some
problems in the system. The assessment system (quizzes) and the teaching process
were the most mentioned issues, which directed students to have a less time for
preparation. In addition, the second most highlighted issues were the lack of interest
for the course and the perceptions and traditions about the course, which would be
analyzed in many sections in the results of this study. On the other hand, the resources
seemed to increase the students’ preparation time as seen from one of the students’

quote:

Materyallerden 6nce (ilk donemden bahsediyor) buraya biraz erken gelip
arkadaslarla kitap okuyorum quizlerden hani bir iki soru i¢in bakiryordum
yoksa onun haricinde bir hazirlanma yapmiyordum (SME #5)

I came to the lab a little earlier (mean the first semester) and read the book
with friends that | was looking for a question or two for quizzes, otherwise |
did not make any preparations other than that (SME #5)
Beside students, teaching assistants had a preparation process for the laboratory
course. The experienced assistants did not need to use the resources; they mainly used
the laboratory book to remember the content for the experiments. Relatively
inexperienced assistants had more detailed preparation process, which included
laboratory book and OERs. Therefore, in the next section, the students’ and teaching

assistants’ reasons and the barriers to use the resources would be provided.
4.1.2 Usage Profile

Based on the results of the questionnaire, the demographic data showed that 57.4%
of the students were male and 41.9% were female. In terms of the responsible
departments for 111/112 course were METE (19.8%), MINE (16.2%), GEOE
(17.8%), PETE (10.6%), GENE (9.2%) and CHE (26.4%) (Table 4.1).
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Table 4.1 Demographic information of questionnaire participants

Gender f %
Male 174 57.4
Female 127 41.9
Department f %
METE 60 19.8
MINE 49 16.2
GEOE 54 17.8
PETE 32 10.6
GENE 28 9.2
CHE 80 26.4

Based on the results of the awareness and usage of the OERs in chemistry laboratory
course (Table 4.2), 65.3% of the students were aware of the OERs while 34.7% of
them did not. However, 117 students (38.6%) used the OERs among 303
participants. Among users, nearly half of the students (43.6%) used the OERSs in
couple of times before the lab and 34.5% of them used the OERs before each
laboratory. Regarding the which material they used, the videos were prominent ones
that 75.9% of the users watched videos only and 16.7% of the users preferred to use

both videos and simulations.

111



Table 4.2 Awareness and usage profiles of questionnaire participants

Awareness f %
Yes 197 65.3
No 105 34.7
Usage f %
Yes 117 38.6
No 185 61.3
Frequency of use f %
Before each lab 38 34.5
After each lab 1 0.9
Before and after each lab 6 55
Sometimes before lab 48 43.6
Sometimes after lab 3 2.7
Sometimes before and after 2 1.8
lab

Only once 11 10
Material type f %
Video 82 75.9
Simulation 8 7.4
Both 18 16.7

Based on the results of observation, each week in two semesters, every student’s using
activities were followed and observed. Among 18 students, 6 teaching assistants in the
first semester, 20 students, and 5 teaching assistants in the second semester, the
selected participants’ usage profiles for each semester were shown in the Table 4.3

below.
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Table 4.3 Frequency of using the OERs through departments

Student (First Frequency of using Type of the Department
Semester) the resources material

SME #1 3 exp (1 Video, 3 Sim) Video & Sim METE

SME #2 5 exp (5 Video, 1 Sim) Video & Sim METE

SME #3 3 exp (3 for each) Video & Sim METE

SME #4 4 exp (4 for each) Video & Sim METE

SME #5 4 exp (4 for each) Video & Sim METE

SME #6 5 exp (5 for each) Video & Sim METE

SME #7 3 exp (3 Video) Video METE

SME #8 2 exp (2 for each) Video & Sim METE

SME #9 5 exp (5 for each) Video & Sim METE

SMI #1 1 exp (Video) Video MINE

SMI #2 5 exp (5 for each) Video & Sim MINE

SMI #3 2 exp (2 Video, 1 Sim) Video & Sim MINE

SMI #4 2 exp (Video) Video MINE

SMI #5 1 exp (Video) Video MINE

SMI #6 1 exp (Video) Video MINE

SMI #7 2 exp (2 for each) Video & Sim MINE

SMI #8 2 exp (Video) Video MINE

SMI #9 2 exp (Video) Video MINE

TA (First Frequency of using Type of the Responsible
Semester) the resources material Department
TA#1 5 exp (Video) Video MINE

TA#2 5 exp (Video) Video METE&MINE
TA#3 5 exp (5 for each) Video & Sim MINE

TA#4 3 exp (3 Video, 1 Sim) Video & Sim METE&MINE
TA#5 5 exp (5 for each) Video & Sim METE&MINE
TA #6 No use, only knows the Video & Sim METE&MINE

OERs
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Student (Second Frequency of using Type of the Department
Semester) the resources material
SME #10 3 exp (3 video, 1 sim) Video & Sim METE
SME #11 2 exp (2 for each) Video & Sim METE
SME #12 3 exp (Video) Video METE
SME #13 4 exp (4 Video, 3 Sim) Video & Sim METE
SME #14 2 exp (Video) Video METE
SME #15 3 exp (Video) Video METE
SME #16 3 exp (3 for each) Video & Sim METE
SME #17 3 exp (3 Video, 1 Sim) Video & Sim METE
SME #18 2 exp (Video) Video METE
SME #19 5 exp (5 for each) Video & Sim METE
SMI #10 3 exp (3 video, 1 sim) Video & Sim MINE
SMI #11 4 exp (4 for each) Video & Sim MINE
SMI #12 4 exp (4 for each) Video & Sim MINE
SMI #13 4 exp (4 for each) Video & Sim MINE
SMI #14 5 exp (4 Video, 5 Sim) Video & Sim MINE
SMI #15 5 exp (5 for each) Video & Sim MINE
SMI #16 1 exp (Video) Video MINE
SMI #17 5 exp (Video) Video MINE
SMI #18 4 exp (5 for each) Video & Sim MINE
SMI #19 4 exp (5 for each) Video & Sim MINE
TA (Second Frequency of using Type of the Responsible
Semester) the resources material Department
TA#7 5 exp (5 for each) Video & Sim METE&MINE
TA#8 5 exp (5 for each) Video & Sim METE&MINE
TA #9 No use, only knows the Video & Sim METE
OERs
TA #10 No use, only knows the Video & Sim METE
OERs
TA#11 No use, only knows the Video & Sim MINE

OERs
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According to the Table 16, more than half of of the students (N=30) and research
assistants preferred to use both video and simulation among 49 participants (students
and TAs), 14 participants among these users (N=30) used resources for every
experiment. 15 of them only used the videos for different experiments and 4 of them
only discovered the OERs for their preparation process. It is also significant to note

that most of the users were preferred to use the videos rather than simulations.

Regarding the user profiles in two departments (every students in METE and MINE
groups), 57 students (among 94 students) and 5 assistants used the resources at least
one time in the first semester; in the second semester this number was 68 (among 108
students) and 2 assistants. Regarding the first semester (Figure 4.1), METE group of
students (experimental group) had a sustainable user profile for each experiment than
MINE group (control group). However for the 4™ week, which the information was
given to MINE students, had reached the highest user activities for MINE group of
students. On the contrary, in the second semester, MINE group of students
(experimental group) have higher usage activities than METE group (control group)
(Figure 4.2). Moreover, METE group again had the highest usage activity on the 4™
experiment. As no information was given each group about the OERs in the first
experiment, the usage activities was very low as expected. Regarding the teaching
assistants, the experienced ones (N=4) did not use the resources while the others

preferred to use the resources for their own learning and teaching process.
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Figure 4.1 Number of OER users (students) in the first semester (2013-2014 Spring)
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Figure 4.2 Number of OER users (students) in the second semester (2014-2015 Fall)

4.1.3 Reasons to Use the OERs

In this part, students’ and the research assistants’ reasons to use the resources were

respectively provided. Based on the results of the questionnaire, 101 students among
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117 users mentioned to use the OERs to prepare for the course, seven of them
mentioned to use the OERs for both preparation and repetition and two of them used
the OERs to explore the environment. Related with the results of the questionnaire, the
qualitative results, which corresponded with the motives for students to use the

resources, were divided into two categories: intrinsic and extrinsic motives.
4.1.3.1 Intrinsic Motives

As intricsic motives, three categories were emerged: to be prepared for lab, the
characteristic of the OERs and curiosity. The most highlighted intrinsic motive was
being prepared to have a prior knowledge about the experiments. 14 students
mentioned that they used to resources to be prepared for the course. Among them,
seven students preferred to use the resources to know the procedure of the experiment

as explained by a student below:

Ya ilk basta hani deneyde yapacaklarimla ilgili iste bana bir 6nbilgi verir hani
ne yapacagimi ne edecegimi énden olarak bir seyler 6grenirim hani yardimci
olmasi amacinda deney esnasinda bu sebeplerden otiirii kullandim yani (SMI

#3)

At first | used them for the purposes of giving me information what | am going
to do in the lab, learning something what |1 am going to do in advance, helping
me during the experiment (SMI #3)
In addition to have a prior knowledge about the experiments, some of the students
(N=4) used the resources to see how to use chemicals and equipment during the class.

One of them expressed his reason to use the resources as indicated below:

Ctinkii bir giin sonraya hazir gelmek daha giizel oluyor ve ne yapacagimizi
bilmek, hangi malzemeleri kullanacagimizi bilmek, ne tiir aracglarla
calisacagimizi bilmek iyi oluyor dersten once (SMI #15)

Because it is better to come prepared for the day after tomorrow, and it is good
to know what to do, what materials to use, what kind of tools to work with
before the class (SMI #15)
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For some students, feature and characteristic of the OERs was one of the reasons for
selecting them. Firstly, the visual and interactive environment played a key role for
some students (N=8) to prefer the resources rather than printed material (laboratory

book in this case). A student mentioned her choice in following comment:

Clnki ben her zaman i¢in boyle videolu olan seyleri daha ¢ok seviyorum
bilgisayar ortaminda mesela normal derslerde de sinaviardan once a¢ip hant
MIT’ min ya da diger iiniversitelerin videolarin izlerim ya da iste soru
¢oziimlerine bakarim bir konuyu anlamadiysam onu internete yazar direk
onunla ilgili bir video izlerim o yuzden hosuma gitti (SME #9)

Because | always love things with videos in the computer environment, for
example in the formal course, | watch the videos of MIT or other universities
or look the problem solving videos before the exams, | search a content on the
internet and watch related videos if I do not understand it, so | liked it (SME
#9)
In accordance with this issue, the quality and the language of the laboratory book
directly affected the choices of these resources. In this system, officially offered
instructional resource was laboratory book that students had problems to understand.
The students who had difficulty to understand the experiment with laboratory book
could be divided into two categories: the ones suffered from the complicated content
knowledge in the book (N=5) and the ones having problems with foreign language

(English) (N=2). One of the students in the first category clarified this issue as:

Oncelikle kitaptan ¢alismaya basladigimda bazi anlamadigim terimler vard
ve hani deneyin nasil isledigini falan tam olarak anlayamamistim. Videoda
uygulamali gosterdigi icin, deneye geldigimde en azindan ne yapacagim

hakkinda daha fazla bilgim oldu (SMI #13)

First, when | started studying on the book, there were some unfamiliar terms
and | could not fully understand how the experiment works. Because the video
shows as practical, 1 had more information about what | would at least do
when | began to the experiment (SMI #13)
The second category related with the preference of OERs over laboratory book
revealed the importance of language opportunity in the OERs. Language deficiency

directed the students to find alternative resources so that the Turkish version of the
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OERs helped the students at least to understand the procedure of the experiment. A

quote related with this issue was provided below:

Actk¢ast soylemem gerekir ki, deneylerin T it:rkge versiyonu benim ¢ok isime
yaradi, basta bunu soyliiyorum ¢iinkii bence Ingilizcem ¢ok yeterli degil (SME
#8)

Actually, I must say like that, Turkish version of experiments in there worked
a lot for me, firstly | said so because | think my English is not such enough
(SME #8)

Other reason indicated by students also shows that curiosity enhances their motivation
to use these OERs (N=5). Two of them mentioned that simulation environment

attracted their interest on using them.

Beside students, research assistants also benefitted from these resources for their own
advantages. While some assistants had many years experience in laboratory courses
(N=4), more than half of them were new at this experimentation (N=7). Except for two
assistants, rest of them used or looked over the OERs before the semester began.
Between these profiles, the reasons to use them might vary from using them for getting
some teaching ideas to for learning the procedure of the experiment. Especially new
research assistants used them both for teaching and learning activities, the experienced
ones looked the OERs only for teaching purposes to see how to transform the content
in actual laboratory setting (N=8). One of the teaching assistants explained her reason

to use from her teaching experience:

Aslinda bir de ilk asistan oldugumda sonucta hi¢ laboratuvara girmedim hig
ders anlatmadim. Onlarin nasil yapildiklarina bakmak igin onun amaciyla
bakmistim yani o sekilde asistanlikta kullandim (TA #5)

Actually, when | first became an assistant, | did not have experience on
laboratory and did not teach at all. In order to look at how the experiments
were conducted, | used them for teaching as assistant (TA #5)

Some new teaching assistants also used the resources for their own learning process

(N=3). One of them stated her learning process as:
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Kullandim ¢iinkii sey normalde donemin basinda deneyleri yapmamiz
gerekiyordu ama bizim bir Kongreye gitmemiz gerekti, dolayistyla burada
olamadim, deney yapamadim. O yiizden de konuyu ¢alisip, konuyu ogrencilere
anlatmadan once konuyu ¢alisip muhakkak hani hi¢ deneyimim olmadigi icin
onlart izlemeye ¢alistim miimkiin oldugunca (TA #8)

I used them because we had to conduct the experiments at the beginning of the
semester but we had to go to a congress, so | could not be here, I could not do
the experiments. Therefore, | tried to study on the subject, before teaching the
students that I tried to watch them for sure because | did not have any
experience (TA #8)
On the other side, the research assistants also use these materials as a reminder before
they come to the class. The resources helped them to recall the process of the
experimentation before the class. However, most of the teaching assistants mentioned
that they could understand and apply the process by only using laboratory book but

the OERs made the process easier and shorter for them.

4.1.3.2 Extrinsic Motives

Beside intrinsic motives, four extrinsic factors also affected the usage process of both
students and TAs. In this case, firstly, three students mentioned the importance of
being informed properly at the beginning of the course by an assistant and by
researcher (N=3), which increased the students’ recall to use them in each week. One

of the students expressed his behavior as:

Bu dénem siz msj mail attiginizdan dolayr hani en azindan hani bu hafta ne
yapacakmusiz ya filan diye boyle bakip uu bakabiliyoruz yani bu bence
insanlarin bilgilendirilmesiyle alakali (SME #1)

This semester, because you sent e-mails, at least we can look over what we will
do this week so | think it is related to informing people (SME #1)

In addition to that, secondly, the social influence (N=2) also had an effect on students’

preferences. A student expressed his usage motivated by a friend of him:

111’7 aldigim zaman da arkadagslar soylemistiler ben kullanmamistim onu ama
112°de baktim ki faydasi oluyormus gercekten yani ¢iinkii iste bir arkadagim
var lab arkadasim o séylemigti bir bak yani istersen diye (SME #2)
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When | took 111, my friends said but I did not use it, but I noticed that it was
beneficial indeed because | have a friend who said me to look over them (SME
#2)
Other important factor related with the extrinsic motive was about improving grades.
While some of the students did not have a prior motivation for their grades by using
the OERs, some of them (N=6) used the OERs to get higher grades in the course

especially for quizzes. A student explained his reason to use as:

Yani en biiyiik nedeni bu hani bir seyde de giris quizinde de hani yardimci olur
diye distntyorum oldu da zaten o yani (SME #7)

The biggest reason is to think that it could help for the pre-quiz so it helped as
well (SME #7)
The last extrinsic motive to use the OERs was to have an expectation for finishing the
experiment earlier. Beside the previous three extrinsic motives, this was the most
stated issue, which guided the students to have a shorter period in the course

environment. (N=7). One of the students expressed her reason as:

Sunu yaptiktan sonra ne yapiyorduk falan diye en azindan hani daha bilip
gidersek daha cabuk halledebiliriz diye sonucunda c¢inkl rapor falan da
yaziyoruz uzun siirtiyor hani daha ¢abuk bitirsek daha cabuk hallederiz diye
yaptim yani (SME #5)

At least we know the process for what have been doing after we did this, we
will be able to take care of it more quickly, because we write a report, which
takes long time so | used it to finish and handle the experiment earlier (SME
#5)

Therefore, spending less time on experimentation process triggers the students’ motive

to use the OERs.
4.1.3.3 Sustain to Use the OERs

Most of the participants (Ns=17, Nt =5) who used the resources at once, continued to

use them to the end of the semester. They described their persistence to use these OERS
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as to notice the effects of them on their performance. The dialogue between the

interviewer and the interviewee demonstrated this issue:

Interviewer: Peki sen neden bu materyalleri kullanmaya devam etmeyi sectin?

Interviewee: Ciinkii bakngimda biiyiik bir kolaylik sagladigini gordiim lablar
icin hem videoyu goriiyordum hem aklimda kaliyordu deney asistaninin
anlattiklari havada kalmiyordu bu yuzden kullandim, notlarima ve kimya
dersine ¢ok yardimct oldular ki kullanmaya devam ettim (SMI #2)

Interviewer: So why did you sustain to use the resources?

Interviewee: When | looked at it, | saw that it gave me great ease for the labs,
I was watching the videos and it was catchy in my mind which were supported
with the teaching assistants’ told, o | continued to use because they helped to
my grade and chemistry course (SMI #2)

The second indicator for sustainability was to send an e-mail as a reminder for the

course for some students (N=3). This e-mail alerted the students to use the OERs and

to prepare for the course.

Interviewer: Size her hafta mail atmasaydim sen yine de kullanmaya devam
eder miydin?

Interviewee: Etmezdim c¢lnkiu hani onun rutine binmesi biraz zor hani
laboratuvar genelde ¢alisilmadan gidildigi icin hani dnceden mesela bir 6devi
yok bir seyi yok 0 glin yapryorsun ve bitiyor o yizden hani eksikligini duymam
yani aaa bak iste laboratuvar var buna ¢alismam lazim demem ya gittigin
zaman zaten herkes o anda bir seyler yapmaya ¢alisryor (SME #4)

Interviewer: If I did not send e-mails in each week, did you sustain to use them?

Interviewee: | did not because it was a bit hard to put it on the routine, but the
lab is usually gone without studying, so there is not an assignment or anything,
you do it and it ends so that I did not feel the lack of them that I did not say
myself the need of studying on lab because everyone is trying to do something
at that time (SME #4)
As seen in the quote above, the regular notification and information provided an
external motive for the use of OERs. In here, it is important to mention that e-mails

were defined essential for providing the first information and most of the users were
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satisfied to receive e-mail about the OERs. However, e-mail was defined as a
motivator rather than a reason to sustain to use the resources so that the main reason
for sustainability was to see the benefits of the OERs. As mentioned in the course
preparation part, the perceptions about the system also affected the students’ use of the
OERs. In addition to that, two assistants maintained to use them especially to recall

the process of experimentation.
4.1.4 Reasons not to Use the OERs (Barriers)

The results of the questionnaire showed that 61.3 % of the students did not used the
OERs. Among these non-users, 56.3% of them did not aware of the OERs. The rest of
non-users who were aware of the OERs (43.6%) responded the barriers to use them as
no need (33.7%), lack of time (16.8%), and other problems (not aware of the OERs’
usability, no friend use and no idea of the OERs’ function). In correspondence, the
results of the qualitative part showed that there were many barriers to use the OERS in
terms of student-related, course-related, resource-related and external factors. The next

sections aimed to unify the results from two sources of data.

4.1.4.1 Student-related Factors

There were many factors affected by the students’ behaviors and attitudes towards the
course and OERs. The most highlighted reason not to use them was the lack of interest
for the general chemistry course as a whole (N=8). For most of the students, general
chemistry course did not have a major effect on their academic life. They did not have
enough interest for both the main course and laboratory course. A student explained

this issue in dialogue below:

Interviewee: Mesela bizim kendi bolumimizde (Maden Miihendisligi) bazi
ogrenciler diyor ki arkadaglar falan yarin deneyde ne yapacagiz diyor, onun
haberi yok diyorum ki iste videosunu gondermiglerdir, orada bir similasyon
vardi falan diyorum

Interviewer: ligilenmiyor mu?
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Interviewee: Belki de, dedigim zaman ag¢ip izleyebilse belki de. Onlar i¢in ¢ok
onemli bir ders olmadigi icin. Ac¢ikcast dersten ziyade bolum de Onemli
olmadig: icin de olabiliyor c¢unki ben bazen duyuyorum, diyor ki agabey
makina miihendisligi olsa ¢alisirim ama maden miihendisligine Kim calisir.
Tercih meselesi (SME #10)

Interviewee: For example, some students in our department (Mining
Engineering) say what are we going to do in the experiment tomorrow, she/he
did not know so | say they should have send videos and there were simulations
in there

Interviewer: Is she/he not interested?

Interviewee: Maybe, if she/he could just watch it when | said. For them it is not
a very important lesson. Obviously, more than course, the discipline is not
important because sometimes | hear, says if it is mechanical engineering |
would study but who works in mining engineering. It is choice of matter (SME
#10)
As mentioned in the quote above, the student also highlighted the problem in some
departments. Some students also did not have enough motivation and interest for their
own department so that this course did not provide any profession on their academic

life.

Teaching assistants in the course also remarked this issue as the general problem faced
in the GCLC system (N=6). Most of the students, which did not have Chemistry-
related courses in undergraduate programs, were described as less interested students.

One of the teaching assistants characterized this problem as indicated below:

Interviewer: Peki sence bu genel kimya dgrencilerinin bu  sistemi
kullanmamasinin sebebi...

Interviewee: Kimya dgrencileri olmamalart birinci sebep bu. Ciinkii onlar
zaten bunu ya bizim bir kimya dersimiz var diye ger¢ekten birazcik boyle lanet
ederek aliyorlar. Tabii ki ¢ogu degil ama...

Interviewer: Kimyayla ¢ok alakali olmayan béliimler belki.

Interviewee:  Kesinlikle. Atyorum su an kimya miihendisliginden
bahsetmiyorum zaten. Mesela bir bilgisayar mihendisi, bir makine mihendisi.
Yani kimyayr hayati boyunca gormeyecek insanlar, gergekten. Onlar igin
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gelelim, 6 hafta, 6 deney, bitsin ve gidelim modundalar. Onun icin onlar ¢ok
fazla ilgisizler bu konuda ve gecelim, DD alayim gegeyim diye bakan
ogrenciler. Dolayistyla onlarin ¢ok da ilgisini cekmiyor. (TA #3)

Interviewer: So in your opinion what is the reason of general chemistry
students’ not using the system...

Interviewee: This is the first reason that they are not chemistry students.
Because they are actually taking it by cursing it a little bit. Of course not many,
but ...

Interviewer: Maybe non-related chemistry majors

Interviewee: Absolutely. I'm not talking about chemical engineering at the
moment. For example, a computer engineer, a mechanical engineer. | mean
people who will not see chemistry through life, really. For them, it is like let's
come, 6 weeks, 6 experiments, over and go mode so that they are very much
uninterested in this matter and they are the students who want to pass, to pass
with DD. Consequently, it does not take much of their attention (TA #3)

The second most expressed issue was the lack of time to spend to use the OERs

(N=10). The results showed that except personal problems, the resources were not in

students’ primary priorities on their academic life (N=3) and they were not accustomed

to the resources (N=2). They did not want to spare their time with this course if they

had another responsibility for other courses.

Vaktim olmadigi igin kullanmadim. Sinav haftasina denk gelmisti buyuk
ihtimalle. Bir de sa/r ginl benim 8 saat dersim var. Aksam eve gidip direk
uyumak istiyorum. Video aklima gelmiyor (SME #15)

| did not use it because | did not have time. Most probably, it was the exam
week. I also have 8-hour lesson on Tuesday. | want to go home and go to sleep
directly. Video does not come into my mind (SME #15)
In addition to that some students (N=6) mentioned that they forgot to use the resources
because of the frequency of laboratory courses and the priority of this course in their

academic life.

Kimya lablart iKi haftalik periyodlarda oldugu icin bir gun dncesinde ona
hazirlik yapmak pek akiima gelmiyor acikcasi (SMI #8)
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Since the chemistry labs are in the period of two weeks, actually it does not
come into my mind to prepare for it in a day before (SMI #8)

Another student-related factor was the level of experience in laboratory environments.
For some students (especially in the first semester in data collection) (N=2), the
additional resources were defined unnecessary to use because they already knew how

to do the experiment:

Portalt neden kullanmadim c¢iinkii kimya labimda verilen siire zarfimin,
deneylerin yani her seyin yeteri diizeyde yapilabilecek diizeyde oldugu icin
hani. Herhangi bir ¢ekincem olmadig: i¢in kimya labindan o yiizden hani
kullanmadim. Nasil olsa yapiyorum diye hani yapabiliyorum mantigiyla.
Sonugta yeni ilk dersi alirken genel kimyanin ikinci dersi, ilk dersi alirken
muhtemelen biitiin haftalarda kullanirdim ama suan biraz daha deneyim
oldugu icin yani kimya labinda ne yapacagimi bildigim i¢in daha farkl hani
durumum (SMI #9)

Why I didn’t use the portal is because the time given in chemistry lab is long
enough for experiments and everything. I didn’t use it because, you know, I
didn’t have a reason to. I could already do. I would probably use it every week,
of course, when | was taking the first lesson — second lesson of general
chemistry. But now | have some experience; | know what to do in the chemistry
lab, so I'm in a different situation (SMI #9)

Similar with this perception, some teaching assistants also did not need to use the
resources (N=4). The level of experience in the course definitely indicated their

behavior in this case, which a teaching assistant stated as:

Interviewee: Daha once kullanmadim, soyle ben ilk asistanliga basladigim
donemlerde boyle bir sey yoktu, video ve similasyon web sitesinde. Biz
kendimiz yapmuistik butin deneyleri hani deneyimleme acisindan 6grencilere
yaptirmadan 6nce kendimiz yapmigtik. Daha sonra boyle bir sey ¢ikt

Interviewer: Sonra da gerek duymadin mi?

Interviewee: Evet ¢ok ihtiya¢ duymadim c¢lnku zaten deneyleri yapmis ve
biliyordum (TA #11)

Interviewee: | have not used it before, in fact there was nothing like that videos
and simulations in the website when | first began my assistantship. We
conducted all the experiments ourselves for having experience before having
students to do the experiments. Then, this thing came out
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Interviewer: And did you not need it then?

Interviewee: Yes | did not much need because | had conducted the known the
experiments (TA #11)

Thus, the OERs were mostly preferred by inexperienced students and teaching
assistants for this laboratory course.

4.1.4.2 Course-related Factors

Two issues constituted the course related factors, which negatively affected to use the
OERs. Regarding the first issue within the data from observations and the interviews,
both faculty and students did not value the General Chemistry Course enough. The
first perceived value about the course, which was also naturally associated with the
students’ interest for the course, indicated the problems related with the perceptions
about the department (N=2). The perceptions about the Chemistry department affected
the students’ values and interests about the courses offered in the department. A faculty

member pointed the issue as indicated below:

Ya kimsenin taktigini diisinmiyorum tamam mi, égrenciler geliyor daha cok
zaten toplumda kimyamin fizigin iste biyolojinin pek bir karsiligi olmuyor,
siyasetciler dahi diyor ya niye kimse matematik, fizik, kimya, biyoloji
derslerinin se¢meli olmasini tartigmiyor diyor ya. Simdi o olunca halka
yansimast farklr oluyor. Yani sen ne okuyorsun mesela bizim (niversite icinde,
bizim birinci siniflarin ve hazirlik 6grencilerinin moralinin bozuk olmasinin
sebebi sen kac puanla geldin, hangi bolume girdin Kimya mi? Hii... Ya iste
puant diigiik. Bu bizim zamanimizda da boyleydi. (P #4)

Well, I don’t think anybody cares. You know, students are coming and mostly
the society doesn’t appreciate chemistry, physiscs or biology. Even the
politicians ask why maths, physics, chemistry or biology lessons are not
selective courses. So, naturally it reflects in that way to the society. Take our
university for example, most of the students are unhappy, because people ask
questions like “what’s your grade; which department do you study, chemistry?
Well that’s a bit low”. It was the same when | was a student, too (P #4)

The second perceived value of the system was related with the traditions in the course.
As mentioned in the preparations for the course part, some students did not prefer to

prepare the course before the class. In addition, reliance on teaching process in

127



laboratory, some students did not prefer to study on course and to use the resources
(N=2). One of the assistants (N=3) explained the reasons of students’ usage behavior

from this perspective:

Bu materyaller bizim bolum icin yapildi ama sey ogrencilerin bize bakis
agisindan kaynaklaniyor. Hani asistan bize nasil olsa anlatir biz anlattiririz
demelerinden kaynaklaniyor. Hani bizim ile alakali bir durum bence. Daha
dogrusu daha dnceden siiregelmis bir sey (TA #5)

These materials were made for our department, but that's because of the
students’ perceptions of us. That’s because of thinking that the assistants tell
in anyway, we have the assistants to tell. This situation is related with us. More
precisely, it is something ever since (TA #5)

4.1.4.3 Resource-related Factors

The first course-related barrier was about the OERs possible effects’ on students’
grades. Contrary to the extrinsic motivation part above, some students considered the
OERs, which possibly did not have direct impact on grades (N=3). One of the students

explained this situation below:

Gercekten han: deneyin Uzerinde ¢ok fazla olumlu etkisi olsa tabi ki acar
bakarim lab skorumu etkilese yine bakarim mesela soyle olsa quize yonelik
olsa ya da ne bilim raporu hazirlarken bana yardimci olsa elbette bakarim

(SMI #5)

Really If it has a lot of positive effects on the experiment, | would look at it of
course, If it has an effect on lab grade, again | would look over, for example,
if it is associated with quizzes or if it helps me in preparing the report, | would
look at it for sure (SMI #5)

In consistent, while the OERs did not include theoretical information about the
experiments and the assessment of the course was not relied on students’ performance

on experimental procedure, they seemed unnecessary to use for the laboratory course:

Ya OCW bana zaman kazandirryor evet hani hangi kimyasallar: kullanacagimi
biliyorum taniyorum hani bunu béyle yapacagim soyle yapacagim bunlart
biliyorum ama bana bu sorular sorulmuyor quizde. Beni bu sekilde
puanlandirmiyorsunuz Ki hani deneyi kag¢ dk da bitirdim falan diye (SMI #3)
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Well, actually yes, OCW saves me time; like I know which chemical | should
use; what to do, what not to do but they don 't ask these in the exam. I am not
graded this way like which experiment took how long and stuff (SMI #3)

The second course-related barrier was the poor fit of the resources on students’ needs
and purposes for the course. Some students indicated that the resources did not provide
dramatic changes to understand the content knowledge and procedure of the
experiments (N=7). This problem defined as mainly related with the complexity of the
experiments and ability to perform the experiments. Firstly, students argued that the
complexity of the experiment affected the requirement of the resources (N=4). This

argument was provided through the quote below:

1-2 kere girdim, ¢ok sik degildi (Resource kullanimdan bahsediyor). Cunk
baktim deneyler karmasik deneyler degildi. Ama karmasik deneyler olsa, o
entalpi deneyini bize ¢ok anlatmislard: zor diye, ben ondan énce baktim da o
deney de zaten ¢ok zor degilmig. Birinci 6ncelik degil videoyu izlemek benim
icin. CUnki dedigim gibi deneyler aslinda, benim amacim daha rahat anlamak,
Oyle cok anlasiimast zor olmadigi icin su ana kadar yaptiklarimiz gerek
duymadim (SME #18)

| took a couple of times, not very often (talking about resource use), because
the experiments were not very complicated. But even if the experiments were
complicated- people told us that those enthalpy experiments were too hard, but
I checked beforehand and found that they weren 't that hard- watching the video
is not my priority. Because, as | said before, the experiments are not very hard
to understand, which my aim is to understand better, so I didn’t need anything
we 've done so far (SME #18)

Therefore, if they did not have the problems to understand the content and to
implement the procedure, they did not need to search additional resources (N=3). A

student focused on this behavior indicated in the quote below:

Yapamuyor olsam (deneylerden bahsediyor) mutlaka iste zaten 119 daki seyim
oydu hocadan anlamiyorum recitation dan anlamiyorum mutlaka bir yerden
ogrenmem gerek o ylzden ek kaynaga ihtiya¢ duydum, eger simdi labda da
boyle olsam ¢ok zor olsa yapamiyor olsam lab skorumu etkileyecek kadar
diisiik olsa tabi ki yine ek kaynak arar bulurdum bunu ama... (SMI #5)

If I weren’t able to do (the experiments), which was the case in 119 in which I
could neither understand my teacher nor recitation, |1 would definitely need
extra resources. And now again if | have difficulty in the labs, if it is really
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hard, if it is so low that it effects my lab score, then | would look for and find
extra resources... (SMI #5)

4.1.4.4 External Factors

One of the most mentioned barriers to use the resources was related with the
information about the OERs. Some students complained not to be informed properly
about them (especially in control group). (N=11). They mentioned that they could use
the OERs if they had been informed at the beginning of the semester. One of them

expressed his behavior as:

Ge¢ haberim oldu. Haberim olduktan sonra kullanmaya basladim. Donem
basinda donem ortasindaki hatirlatma yapilsaydi Ki yapilmis olabilir ben
duymamus olabilirim. Yani yapiumadigini iddia etmiyorum, o zaman
bakabilirdim. Sonraki deneyde bakmamamin sebebi make-up aldim. Daha
Onceden haberim olsaydi, bir ka¢ deneye daha girmis olsam bakacagimdan
eminim (SMI #8)

I have just heard about it. | started using after | found out about it. If we were
reminded at the beginning of the semester, which they may have and | may
have not heard about it so I don’t mean that they didn’t, then I would check it
out. The reason why I didn’t check is that I got a make-up. If 1 had known
earlier and I had done some more experiments, | am sure, | would check it out
(SMI #8)

Regarding the information and awareness issue, the questionnaire displayed significant
results for the effects of awareness of students’ usage profile. The effect of awareness
on usage profile was calculated by chi-square and the result of this test reported that
there was a significant association between the awareness and usage of the OERs y? (1)
= 74.69, p < .001. This significant result displayed that when the students were aware
of the OERSs, 56 % of them were used the resources for their courses whereas when the
students were not aware of the OERs the usage was only 5.7%. Therefore, information

related with the OERs was an important factor to increase the use of the OERs.

The second external factor was related with the comments of friends (social influence).

This issue could be categorized either a motivator or a barrier to use the OERs (N=2).
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Contrary to friends’ incentive effect on usage behavior, some comments could change

the perspectives negatively. A student mentioned her memory as:

Ya benim arkadasim bana soylemisti siz ilk hafta sordugunuzda ilk ya da ikinci
hafta sordugunuzda bana ¢ok kotu demisti yani hani felaket bile degil falan
yorum yapmust: 0 etkiledi beni acik¢as: 0 zaman bakmaya gerek yok diye
diistinmiistiim (SMI #5)

Yeah, my friend had told me about it when you asked the first or second week;
s/he said it was very bad. It was more than terrible; | was actually imposed by
her/him and so | thought it was useless to take a look (SMI #5)

4.2  Adoption-Implementation Theme

For the second-sub research question, firstly, the teaching and learning activities in
GCLC environment were provided under three parts: teaching, experimentation and
assessment process. Through these parts, the problems in these processes and
secondly, their relation with OERs were displayed under the integration of OERs into
the system part. In GCLC environment, cookbook style of teaching method was
followed. At the beginning of the class, students took a quiz for 5 minutes. Then,
teaching assistants taught the theory and the procedure of the experiments and after
this part, students began to apply the procedure of the experiments. At the end of the

class, students have to write a report about the results of the experiments.
4.2.1 Teaching Process

The first process in GCLC environment referred to the teaching process, which
included the teaching methods and strategies. Derived from the observations in the
class, each teaching assistant was responsible for a group of students (varying from 5
to 15 students). Most of time each group of students had the same teaching assistant;
in some cases, they could carry on the process with other teaching assistants. There
were six blackboards in the classroom and teaching assistants provided the content

knowledge within 10-15 min to their group of students.
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During the observations and interviews, some arguments about the teaching process
were raised. These arguments mainly focused on the problems in the teaching process,
which was categorized under three sections in terms of teaching method, teaching
styles of the teaching assistants, and interaction between the students and teaching

assistants.

4.2.1.1 Teaching Method

Regarding first category, teaching method, faculty (teaching assistants and professors)
had some concerns about the teaching in the main lecture and laboratory course. (N=4).
They mentioned to have unsatisfactory teacher-directed experience that they did not

have an active learning process. A professor indicated this concern as:

Bizim anlatimimiz 0Oyle degil maalesef (problem-tabanli é6grenmeden
bahsediyor). Biz standart. Veriyoruz, ogrenci geliyor kitabi ag¢iyor. Birinci
madde su, ikinci madde soyle... Yani ¢ok yaraticilik getirmiyor maalesef. Hani
diyoruz ya dersin syllabus unu yazarken dgrenci su duruma gelecektir diye.
Bunlar basinda tasarlanirsa ona yonelik égrenci yetistirilebilir. Ama bugiine
kadar boyle bir sey yapmiyoruz. Elimizde bir textbook var, ondan sonra
konulari anlatiyoruz. Arkasindan bitiyor iste. Lab da da oyle, standart bir sey
var. Yani o pasif egitim (P #1)

Unfortunately it is not our way of teaching (talking about broblem-based
learning). Our system is standard. We give the material, students come and
open the book and go on like “this is the first fact, that is the second... ’l mean
it’s not very creative. You know, we write the objectives at the syllabus like the
student will be able to do this and that. If all these are planned at the outset,
we can train students in that direction. But we haven’t done such a thing so
far. We have a a textbook, and we just explain the topics. Then it is over. So is
lab; it is fixed. That’s passive education (P #1)

As seen in the quote above, the teaching process mainly directed by the teaching
assistants and the process did not provide much opportunity for students to interpret
the activities. As mentioned before, the cookbook style of teaching, which mainly
focused on the result-oriented learning activities leaded the students as passive learners
in the course. One of the faculty members argued this issue and provided a suggestion

to make the students active learners.
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Yani ne olsa iyi olabilir? Ogrenciye biraz kendi yaraticiligin da tegvik eden
bir sekilde tasarlanabilirse. Yani laboratuvarlar genellikle bir prosedir
veriliyor 6grenci geliyor onu uyguluyor. Yani ¢cok pasif bir sey aslinda. Mesela
bir problem verilip al bununla ilgili bir arastirma yap, ne bileyim bir élgim
sistemi falan olsa. Yani deney ona gore tasarlansa ogrenci boyle onlart nasil
kullanacagni, iste bu materyalleri 6grenip gidip kendi kendine yapabilecek bir
duruma, tabi ki asistan olacaktir basinda yardimci birisi ama boyle problem
tabanli 6grencinin biraz elindeki seyleri bilecek potansiyel, iste laboratuvar
kaynaklar: nedir onlari bilecek, ne ise yaradiklarini oradan gidip bakabilecek
ama onunla ilgili bir sistemi oturtup iste onunla ilgili sonu¢ alabilecek gibi
tasarlansa ¢ok gtizel olur ama bu tabu ayr: bir felsefi yaklasim tabi (P #1)

Well, how can it be developed? For example, the course can be designed to
encourage the students to use their creativity. In the labs, the students are given
a procedure, and they just put it to use. It is so passive honestly. If only the
experiments were designed that way; the student knew how to use them,
learned the materials enough to use them by themselves, of course with the
assistance and control of the assistants, knew and checked what they have in
hand, how they work, it would be really productive. But this is a totally different
philosophical approach of course (P #1)

In GCLC environment, instructors determined every activity and students did not have
a key role in the environment. They were observed to mostly focus on experimentation
process but they generally aimed to finalize the process rather than to interpret the
process in their own learning process. Therefore, different teaching styles (problem-
solving, discovery learning) could be implemented to activate the students’ learning

process.

4.2.1.2 Teaching Styles

Regarding second category, all teaching assistants had different teaching styles even
if they followed the exact procedure of the experiments. While some of them were
focusing on the content knowledge and theory, some of them were eager to express
the procedure of the experiments more. They typically began with the theory and
continued with the procedure of the experiments. In order to explain the procedure,
they usually draw pictures or write the formulas on blackboard. Related with teaching

styles, some criticisms aroused during the interviews. The first mentioned issue was
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related with the differentiation between the teaching assistants (N=5). One of the

students shared his experience as below:

Hocadan hocaya ¢ok degistigini diisiiniiyorum. Gegen hafta bizim hocamiz
yvoktu, baska bir hoca geldi ve gereksiz ayrintiya girdigini diistiniiyorum.
Kesinlikle dogru bilgi ama o an bizim isimize yarayan bir bilgi degil. Hem bizi
labdan soguttugunu diistintiyorum agik¢asi. Ders derste 6grenilir, lab labda
yapulr diye diistiniiyorum yani (SME #19)

I believe it depends on the lecturer. Last week our lecturer wasn’t here, so
another one substituted. | think that s/he got into too much detail. Of course
they were correct information but they were useless for our work. Plus, |
honestly think that it caused us to take a dislike to the labs. I mean, I think
lessons should be taken during the lessons and labs should be done in the labs
(SME #19)

In common with the students’ experience above, one of the teaching assistants also

criticized their teaching style (N=2) as:

Yani soyle bu dlzen bence fena degil, iyi ama dedigim gibi baz: insanlar teorik
kismini GOK anlatmuyor, direk prosedure gegiyor. Bazilar: teori ile ¢ok boguyor.
Belki o konuda bir yapilandirma olabilir. Sadece sunlar: anlatacaksiniz biraz
belki sey gerci bu her dersin hocas: farklidwr hani farkli anlatimlar: olur (TA
#1)

Well, actually this system is not very bad; it is good but as | said before, people
don’t mention the theoretical part much; they just go directly to the procedure.
Or some of them give too much theoretical information. Maybe we could have
some configuration about this. Like you just present this and that for example.
Well, every teacher has his/her own style though (TA #1)

The second issue about the teaching styles was about the quality of the teaching
process. How the teaching assistants provided the purpose and logic was related with
the assistants’ content knowledge and background. Therefore, these characteristics of
teaching assistants reflected the quality of the teaching process. One of the assistants
criticized this issue as:

Interviewer: En azindan ogrenci bu deneyi neden yapryor, nigin yapiyor
anlaminda bir sey olabilirdi. Ciinkii bu a¢iklamayt 6grenci nereden 6greniyor,
yani bu deneyi neden yapiyorum...
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Interviewee: Iste o biraz sikintili. Bir asistamindan égrenebilir ama hani
asistamimin buna yonelik bir anlatim yapmasi lazim. O konuda her asistan
yvapiyor mudur yapmiyor mudur ¢iinkii direkt oyle bir seyimiz olmadigt igin,
standart bir anlatim prosediiriimiiz olmadig i¢in agik¢ast bilmiyorum. O anki
hani asistanin durumuna bagli ve hani backgrounduna da bagh agikg¢as biraz.
Hani o konuda biraz da sey yapmasi lazim, hani ne diyeyim olmasi sindirmis
olmasi lazim ki bunu nakledebilsin. O yiizden orada biraz sey vardwr, bogluk
olabiliyor. Her zaman yiizde yiiz aciklayamiyoruz (TA #10)

Interviewer: At least that could be something about why the student does this
experiment because how can a student learn about it. I mean why they do this
experiment.

Interviewee: well, that’s a bit problematic. They can learn from their
assistants, but the assistants should make an explanation on that matter. | am
actually not sure whether all the assistants make any explanations or not as we
don’t have a standard teaching procedure. It depends on the situation or
background of the assistant there. S/he should, actually, absorbe it so s/he can
transfer. That’s why we have some failure here. We can’t explain everything a
hundred per cent (TA #10)

In order to prevent this issue, the department began to apply a strategy to standardize
the teaching process. They determined the scope of the content in order to minimize
the differences between teaching styles.

Asistanlarimiz ki hafta énce toplantyor, 0 deneyin Uzerinden hep beraber
geciliyor, ne anlatilacak ne anlatiimayacak konuluyor ortaya, herkes ayni sey,
tabii ki anlatimda biraz farkiiik oluyordur ama onu zaten bir sekilde iste
standardize ediyoruz gibi bir sey diisiiniilebilir orada (P #2)

Our assistants come together two weeks earlier; they all go over that
experiment and discuss what to teach, what not to teach. They all do the same
thing although their style is different from each other. But we manage to
standardize it somehow (P #2)

4.2.1.3 Interaction

During teaching process, as generally observed, the interaction between the students
and the teaching assistants was at the minimum level. Most students seemed to follow
the process but they were not eager to ask questions about the theory and procedure of
the experiment. Thus, the interaction between the students and teaching assistants were

not promising for a desirable teaching process (N=7). The lack of interaction between
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them could have some reasons to consider. One of the teaching assistants remarked

one reason for this issue as:

Biz oraya ¢ikip konu anlattigimizda her deney tek parttan olusmuyor yani her
deneyin baktiysaniz eger 3-4 parti var, 3-4 asamadan olusuyor. Simdi ben
oraya ¢tkip bir sey anlatmaya basladigim zaman ilk part tamam full dikkatli
ama yavas, yavas artik diger asamalar: anlatmaya basladigim zaman o dikkat
gidiyor. Ben onu gorebiliyorum hani o dikkat daginikligini. Sonra ne oluyor o
asamalara gelince, burada ne yapiyoruz. Hani kitaba bakin diyorum.
Kitaptakini anlayamadik seklinde cevaplar aliyorum (TA #2)

When we explain it in the class, -you know every experiment consists of 3-4
phases, at the first phase the students are focused, but in coming phases
students start losing attention. | can tell easily that students have lack of
attention. Then | tell them to check the textbook, but they say they don’t
understand the explanations in the textbooks (TA #2)

As the teaching assistant described a reason for the lack of interaction caused by long
procedure of the experiments. Students could not preserve their attention until the end
of the teaching process so that could decrease their interaction with the content and the
assistant. The second reason for this issue was related with the need for the teaching
process. Students had different ideas, which indicated the different interests for the
course. The students with this profile had the purposes to implement the procedure as

soon as possible (N=3). One of the students described his perception about this issue:

Hani mesela kendi adima soyluyorum ben kimyay: ¢ok seven birisi degilim
asistanlar bazen ¢ok hani sunu bilin diye ugrasiyorlar hani yani o ylzden o
biraz da kisiye bagh hani sonucta mesela ben giris quizlerinde ¢ok
doldurmuyorum ama agik¢as: ¢ok da etkilemiyor hani sevmedigim igin dersi
dolayisiyla 0 deneyi anlazim kisminda ders konusunu biraz daha azaltirlarsa
ya da kaldirirlarsa daha iyi olabilir hani bunu sadece ben de degilim ¢ogu kisi
vardwr boyle (SMI #7)

Well, for instance, personally I don’t like chemistry much. The assistants insist
that we learn this and that; well actually it depends on the student. For example
I don’t fill up many questions in the entrance quizzes but it doesn’t effect
anything much. You know I don’t appreciate the lesson, so it would be better if
the explanation of the experiment were simplified or omitted. And it’s not only
me who thinks that way (SMI #7)
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The student stated the quote above observed during six weeks that he generally did not
listen and began to implement the procedure before the experimentation starts. Another
observed students also showed similar behaviors that they did not need the teaching
process to implement the procedure. A research assistant explained this behavior

through the lack of assessment in the course:

Soyle bir durum var, siz teoriyi anlatyyorsunuz deneyin basinda tahtada, ¢ogu
ogrenci dinlemiyor ¢iinkii onu baglayan bir durum yok, bundan sonra sinava
girmeyecek, sadece o glin deneyini yapacak ve ondan puan alacak (TA #8)

We have some cases like the teacher explains the theory on the board at the
beginning of the experiment; but not many students pay attention because they
are not supposed to learn the theory. They will not take any exams; they will
just get a grade from the experiment that day (TA #8)

As mentioned in the quote above, there was no assessment after the experimentation
process except reports, which assess the student’s content knowledge. However, most
of the students considered the teaching process as a need for their learning process so
they suggested preserving this process (N=18), while three of them determined the

process as unnecessary. One of them pointed the issue as:

Bence bu sistem iyi (teaching process den bahsediyor) c¢linkii sen ne kadar
hazirlannuig olsan da arada bir sey kacirmis olabiliyorsun. Arada hocayr
dinleyerek ha bu da vard: falan diyorsun (SMI #12)

| suppose this system is good (about the teaching process) because however
much you prepare beforehand, you may have missed something. And when you
listen to the teacher you have the chance to catch up (SMI #12)

4.2.2 Experimentation Process

After the teaching process, students began to implement the procedure of the
experiments. Firstly, they gathered the required equipment, and then they sat up the
experiments. Two students worked collaboratively during the experimentation, they
mutually sat up, managed and implemented the experiments. They were free to use
their laboratory book but they were not allowed to use mobile phones in any case. In
each bench, two groups of students worked and interacted with each other and the
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students in other benches. Teaching assistants also walked round the benches in order
to help the students. In the next sections, the problems in the experimentations process

were provided under four issues.

4.2.2.1 Result-oriented Learning Experience

The most mentioned issue related with the experimentation process was the teacher-
directed and result-oriented experience during the experimentation. Each three groups
had some concerns about the students’ learning activities, which mostly described as
meaningless, robotic or unsatisfactory (Ns=6, Nw=4, Np=4). One of the students

explained his experience through this perspective;

Genel olarak labla ilgili bu elestirim, genel olarak bize sey deniliyor, sunu sunu
soyle yap, sunu goyle yap, sonucunda bu olacak. Olacak da arada olan islem
ne, neden ben bunu buraya katiyorum, yani o isin biraz neden kisminda, yani
neden yaptigimiz kisminda biraz eksiklik var bence. Genel kimya labi olarak
konusuyorum. Onun icin kimyasallart ben ne kullandim, ne ettik simdi ¢ok
aklimda kalmadi. Ciinkii dedigim gibi neden yaptigimi bilmedigim icin, hani
bana dendigi gibi yaptigim i¢in o konuda biraz sikinti oluyor ger¢ekten (SMI
#19)

In general, about the labs, they tell us to do something in this way or that way,
and this will happen eventually. However, what happens in between? Why do
| add this here? | mean there are some flaws about the reasons why we do
something. Again, I am talking about the general chemistry labs. So I don’t
remember which chemicals | used, what | did with them. So as | said now, |
don’t know why I do it, | just do what they say. That creates a big problem (SMI
#19)

While the faculty members mostly (N=4) criticized the students’ studying behaviors
and lack of interest for the course, two of them discussed this problem from their

teaching abilities and activities beside the students’ behaviors:

Zaten en blyik sikintilardan birisi o deneylerde biyik siniflarda daha ¢ok
oluyor aslhinda 0. Hani bir yerden sonra motomot iste aliyorsun,
karistirtyorsun, yapryorsun SOnu¢ odakli ¢alistyor ama hani aslinda onun
arkasinda amag¢ var. O amaca ok yogunlasamiyor égrenci. Iste ders
temposundan bir an Once bitireyim gideyim, baska seylerle ugrasayim
temposundan o konuda biraz 6zel caba sarf etmek gerekiyor bence. Hani cok
basit degil ¢linkl neyi, nigin, neden yapryoruzu verebilmek. Onun igin bu yonde
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kafa yormak lazim. Egitimciler olarak biz de belki bu yonde zayifiz. Dolayisiyla
ogrenci de 0 konuda zayif (TA #10)

Well, that’s mostly one of the biggest problems in bigger classes during the
experiments. After a while, you start thinking automatically; just mix the
substance, do the experiment... You just focus on the result. But there is
actually a goal behind it. The student cannot focus on that goal. You know, they
just aim to pass and occupy themselves with other stuff. So, I believe we need
to make some more effort on it. It’s not very easy to show the student why we
do something. That’s why we have to meditate on this. Maybe we educaters are
weak about this. Thus, so are the studends (TA #10)

4.2.2.2 Role of the Teaching Assistants

Related with the teaching process, teaching assistants had the primary responsibility
to teach the content knowledge and to guide the students during the procedure of the
experiments but some changes needed to apply in the experimentation process (N=3).
One of the teaching assistants described her desired position in the classroom as:

Biraz teoriden bahsedip biraz prosedirden bahsetmek ve asil amag/arinin ne
oldugunu anlatmak bence énemli. Hani bunlar: asistan bir sekilde anlattiktan
sonra ve deneye de aslinda ¢ok karismamamiz gerekiyor. CUnki onlarin hem
yaraticilik duygularimin gelismesi gerekiyor hem de biraz kendi baslarina
prosedurll okuduklar: zaman ne anliyorlar 0 olmast lazzm ama maalesef biz
biraz fazla karisiyoruz (TA #1)

I think that it is important to explain not only the theory and procedure but also
their main aims. Like, after the assistant explains them, we shouldn’t interfere
in the experiment because they need to improve their creativity and understand
the procedure when they read it by themselves. But unfortunately we interfere
in a bit too much (TA #1)

As mentioned in the quotation above, teaching assistants played a key role on students’
learning activities. In GCLC environment, teaching assistants mostly answered the
questions because they wanted to help their experimentation process. In addition, they
mostly gave the exact answers for the questions instead of providing guidance to find
the answers. However, this approach reinforced the students’ asking behaviors. Most
of the teaching assistants were aware of this problem and they mostly wanted to
support the students’ interpretation process but the time and number of students

restrained their desirable behavior.

139



4.2.2.3 Excessive Number of Questions

During the observations, excessive number of questions was observed and was defined
as the most remarkable problem. During the experimentation, except small number of
groups, students tended to ask questions about every detail in the procedure (N=8).

One of the students clarified this issue with his reasons:

Bir hatirlayamama, iki fazla garantici olma ciinku bir yerde hata yaparsam
tekrar bastan baslayacagumi biliyorum. O riski almayr g6ze alamiyorum. O
ylzden surekli asistanlara soruyorum. Bence asistan sayus: fazla olmas: gok
iyi, fizik labimizi mesela tek ya da iki asistan ile devam ettiriyoruz. Orada soru
cevap kismui bayag sikintili gegiyor ama kimyada ben nereyi kafam: cevirsem
bir tane asistan gordiigiim igin sure¢ aksamiyor (SMI #8)

First, not remembering, second not taking enough risks, because if | make a
mistake, | will have to start all the way from the beginning. I am not brave
enough to take that risk. That’s why I always ask the assistants. | think it is
good that the number of the assistants is high. Our physics lab, for instance, is
maintained by one or two assistants. There, the question-answer part is a bit
problematic. But in chemistry lab, as there are assistants everywhere, the
process does not fail (SMI #8)

On the other hand, one of the teaching assistants portrays this issue from their side of
view. The main problem about the excessive number of questions derived from the

lack of preparation and lack of interest for the course.

Aslinda daha 6nceden soyledigim gibi hi¢ bilmeden gelmek ile, genelde ¢ok
calisarak gelmiyorlar hani quizler de ¢ok zor olmuyor. Cok da zorlayici degil
zaten. Bir sekilde Uzerinden gecip geliyorlar sadece ama sonra da biz sey
oluyoruz ayakli prosedir oluyoruz yani. En bastan bir anlatiyorsun ama hig
cok  caliymadan  geldikleri ~ zaman  algilayamiyoriar,  gOzlerinde
canlandwramiyoriar. Ondan sonra tek tek her birisi her adimi soruyor. Cok
ilgilenmedigin zaman, kendi baslarimin caresine bakmay: biliyorlar aslinda
onu da fark ettim (TA #6)

In fact, as I said before, they don’t go over the topic before the lesson much,
and also the quizzes are not very hard. They somehow check out the lesson a
bit but we are like walking procedures. We explain at first but if they haven 't
studied the topic beforehand, they cannot understand; they can’t visualize.
Then they all ask each step. But I realized that when I don'’t interfere much,
they learn how to deal with themselves somehow (TA #6)

140



Related with this issue, as mentioned in the preparations for the course part, the
students mostly relied on their teaching assistants’ support during the experimentation.
Therefore, the role of the assistants negatively affected the students’ behavior. This
issue was also inferred from another observed problem: the quality of the questions.
Most of the students asked questions in order to learn the next step in the process rather
than to understand the purpose of the experiments. One of the teaching assistants

shared her experience below:

Genel olarak genel kimya laboratuvarinda ogrenciler deneye yonelik ¢calistigi
icin hani zaten biz laboratuvardayken de gelip bize sirekli prosedir
soruyorlar. Yani gelip de su neden oldu diyen ¢ok az ogrenci var, onlar da
ilgili ogrenciler. Biz zaten deneyin basinda anlatmaya ¢alisiyoruz teorik kismu,
plif noktalarini, neredenin oénemli oldugunu vurguluyoruz ama o&grenciler
genellikle proseduruyle ilgileniyorlar. Deneyi yapayim bitireyim mantiginda
¢ogu muhendislik ogrencisi ¢ok fazla ilgi alanlarina koymuyorlar galiba (TA
#11)

Generally in chemistry labs, the students study experiment-oriented, so they
always ask us questions about the procedures when we are at the labs. | mean
there are few students who ask why this or that happened and those are really
devoted ones. We already try to give them the theoretical parts, tips and what
IS important but they are more concerned with the procedure. Many
engineering students who want to finish the experiment and go are not very
concerned | guess (TA #11)

In this situation, like the problems in the teaching process, the interest for the course
also affected the quality of the experimentation process of the students. Less interested
students mainly focused on the experimentation process rather than the content
knowledge in teaching process, which was supported by the findings in the teaching

process.

4.2.2.4 Excessive Number of Students

The third observed problem in the experimentation process was the number of
students. Two groups were observed during two semesters and for example, METE

group (39 students) was more quiet and having more comfortable learning
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environment than MINE group (61 students) in the first semester. One of the assistants

(N=5) mentioned this problem as:

Bu donem biraz rahattik her labda cok fazla asistan vard:. Sey yani herkese
cok guzel miktarlarda kisi basina égrenci geldigi igin hepsine evet yeterli
olabildik ama mesela gecen donem fazla 6grencim oluyordu. O zaman herkese
yetismeye ¢alistyordum ben elimden geldigince (TA #2)

We were fine this term as there were a lot of assistants in each lab. We were
efficient as we had enough assistants for the number of students but I had too
many students last term. | was making too much effort to deal with each student
then (TA #2)

This problem could negatively affect the teaching assistants’ performance and
guidance during the experimentation. The department applied a strategy to eliminate
the problem by dividing the departments into groups, still many departments had to
take the course in excessive numbers (like mechanical, civil, mine engineering

departments).
4.2.3 Assessment Process

Assessment process began with the quizzes at the beginning of the course. These pre-
quizzes took five minutes to complete. Then at the end of the course, students were

required to write a report about the results of the experiments.

4.2.3.1 Pre-quizzes

There were different arguments about the pre-quizzes which students and teaching
assistants took different positions in this issue. Some students criticized the quality of
the questions in the quizzes as not to evaluate the learning properly (N=5). A student

explained the problem as follows:

Bir Onceki quizimizden mesela yola ¢ikayim. Kitabi falan da okudum,
calistyorum, c¢alismaya c¢alisiyorum, ¢alignm ve girdim o quize. Ama
calismadigim yerlerden gelmis ve sebebi hani.... Ve anliyorsunuz Ki bu lab
bununla ilgili. Tamam hepsine hazirlantyorsunuz, ben artik bunu yapmay:
biliyorum, sebeplerini biliyorum, neden bunu yaptigimiz: biliyorum ama hig
bakmadigimiz temel bir yerden bir sey ¢ikiyor. Bilmesem de olur, ¢linki zaten
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ben bu sureci nasil yapacagimi ogrenmigim, neyin nerede olacagini biliyorum
ama orada bir isim soruyor (SME #16)

Take my previous exam for example. | had read the textbook; I had studied and
finally took the exam. But the questions were from the parts that I hadn’t
studied; so you understand that is what the labs are for. OK, | am prepared for
everything, | know now how to do this and that, | know the reasons, I know why
we do these but | just encounter something basic unexpectedly. I don’t have to
know it, because | already know how to maintain the process but there is
question about a name in the exam (SME #16)

In addition to this problem, the students were familiar with the possible questions in
the quizzes, which could lead them to memorize the information (N=3). One of the

teaching assistants evaluated the quizzes based on this perspective:

Sorular ezber. Iste oradaki boslugu doldur. Kitaptaki ciimlenin aynisi. Yani
hani oraya ¢ocuk ne yazsa olur mesela. Bosluk doldurma sorularimin bazilar
gergekten kotd. Hani onu ben iki senedir fark ediyorum. Ne bileyim yani biraz
daha hani ¢ocugu yonlendirebilecek bir sey olmali ya da ne bileyim bir bu
klasik soru sorulabilir. Hani bu konu hakkinda agiklama yap ya da deneyde
vapacagt seyi okuyup geldiyse hani deneyse goyle bir sey oldugunda ne
bekliyorsun gibi, bana su tepkimeyi yaz ama hani ¢ocuk kafadan atarak
vazmaya ¢alistyor. Ben boyle bir sey gordiiydiim potasyum vardi da yanindaki
neydi. Siselere bakiyor. Hani yazik hani ¢ocuga da yazik. Bir sey 6grensin de
gitsin bari. Geliyor alti hafta boyunca ezberleyip gitmesin (TA #9)

The questions are parrot-fashion. Like fill in the blanks; they just copy and
paste the sentence from the textbook. | mean what can a student possibly write
there? Some of the fill-in-the-blanks questions are really bad. | am aware of
this for the past two years. We must have something to canalize the student,
like we can ask open-questions such as “explain this subject” or if it’s an
experiment, “what do you expect in this situation? ” or “explain this reaction”.
But in this case the student tries to make it up like “I saw something like this
before, it’s probably potassium but what is the other thing?”. They give a blank
look at the flasks. I feel sorry for them too. They should at least learn something
for six weeks, not just memorize (TA #9)

The questions in the quizzes were mainly created based on laboratory book. Some
students explained that they only looked and memorized the bold or underlined
sentences in theory and procedure parts. Therefore, they basically studied for quizzes
rather than the experimentation process. Therefore, if the questions were designed to

made students to interpret the process, it could be more valuable for students.
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The quality problem also leaded the department to create a question poll to standardize
the questions. Therefore, 20-30 questions were created for each experiment. A research
assistant explained the strategy for the standardization to make the process easier for

them.

Quizler eskiden biraz daha serbestti, isteyen istedigi sekilde sorabiliyordu.
Sonra bir soru bankast olusturuldu, su an standart bir soru bankamiz var.
Icinde 20-30 her deney icin quizler var, sorular var onlarin icinden segiyor
asistanlar dolayisiyla artik daha standart en azindan hocalar bunu gérdii,
asistanlar gordu, elden gecti. Cok sira dist bir sey yok quizlerde gordiigiimiiz
kadariyla zaten, ¢ok sey oldugunu diisiinmiiyorum seviye olarak ¢ok agir
olduklarim diisiinmiiyorum acgik¢asi. Ya zaten sorular belli, deneyin amaci

nedir diye sorulan sorular bile var. Temel olarak ogrenci okumug mu, deney
hakkinda fikir sahibi mi ona yonelik quizler (TA #10)

The quizzes used to be more flexible; the teachers could ask whichever question
they wanted. Then, a question bank has been created. Now we have a standard
question bank with 20-30 quizzes for each experiment. The assistants pick up
questions from the bank, so now our quizzes are more standardized. At least
the teachers and assistants have seen and reviewed them. There are not many
extra-ordinary questions as I observed, and I don’t think they are too hard for
the students’ level actually. The questions are obvious; there are even
questions asking for the aim of the experiments. They basicly aim to check if
the student has read the textbook, if they have any idea about the experiment
or not (TA #10)

The second argument about the quizzes was related with the sequence of the quizzes
(N=5). As mentioned in the preparations for the course and teaching methods part,
some students had a studying style oriented by quizzes. After the quiz part, they could
lost their attention for the course. Related with this issue, most of the students
suggested providing post-quizzes rather than pre-quizzes. One of the students

expressed his preference in the following quote:

Yani belki giris quizi yerine ¢ikista quiz yapilmas: daha mantikli olur. Bu sefer
tam anlamiyla deneyi de kavriyoruz. Clnkl dnce gelen sorular genelde biraz
da deneyle ilgili oluyor hani deneyi uygulamali olarak yapmadan cok fazla bir
bilgi sahibi olamiyorsun. Bence ¢ikis quizi yapilirsa ¢ok daha faydali olabilir.
Mesela ¢ikista artik quiz olmadigi igin biraz boslayabiliyor deneyi (SMI #13)
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Well, maybe it would be better to evaluate the student at the end rather than
the beginning, because the questions that are asked at first are about the
experiment, and students don’t have much information before they carry out
the experiment. So | think a final quiz would be more beneficial, because
otherwise the student may lay down on the experiment thinking there is no more
quiz (SMI #13)

From the teaching assistants perspective there were contradictory ideas about the
sequence of quizzes. One of the research assistants explained this issue from his

experience:

Bu hep zaten tartisilan bir sey asistanlar arasinda bu quizi yapmali mi
vapmamali mi, dersin basinda mi yapmali sonunda mi yapmalr her ¢esidini
denedim ben c¢esitli laboratuvarlarda. Hepsinin kendisine gore getirisi var,
gotiiriisii var. Quizi basta yaparsaniz 6grenci zoraki de olsa ¢aligiyor, ¢calismak
zorunda kalvyor. Dolayisiyla deney hakkinda bilgi sahibi oluyor, size daha az
is diisiiyor, o agidan bir yarart oluyor. Ama quizi sonda yaparsaniz da deneyi
yvapip anladigi i¢in basta belki anlamadigi i¢in orada ¢oziimleyip kendi
kafasinda oturttugu icin onu yansitabilme imkant oluyor 6grencinin éyle bir
avantaji oluyor. Dedigim gibi ikisinin de avantaji var, dezavantaji da var.
Bilmiyorum ideal bir sistem bulamadik bugiine kadar (TA #10)

It has always been controversial among the assistants to do the quiz, if we
should do it at the beginning of the lesson or at the end. | have tried every way
in various labs. They all have adventages and disadvantages. If you do the quiz
at the beginning, the student is obliged to study. That’s how they gain some
information about the experiment and thus you have fewer jobs to do. It is
beneficial that way. However, if you do the quiz at the end, the student has the
opportunity to reflect what they have learned because they have carried out
the experiment and learned what they hadn’t understood before the
experiment. So they have this advantage. As | said they both have adventages
and disadvantages. I don’t know, we haven 't managed to find a suitable system
so far (TA #10)

Hence, the quizzes in the course were mainly a problematic issue based on the quality
of the questions and the sequence of them. The community in the department (faculty
and teaching assistants) determined this procedure for the quizzes but the clients in the
course (teaching assistants and students) mainly had some hesitant and concerned

ideas about this process.
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4.2.3.2 Reports

The second major step in the assessment part was writing reports. Students were
required to write a report at the end of the class. Derived from the observations, all of
the students gathered outside of the classroom and completed the reports in
cooperation. However, they needed to complete their reports in one hour but they did

not have a comfortable place to discuss and write their reports.

The second observed problem was that while the cooperation between the groups was
considered as an effective learning process, the cooperation in this situation was used
for completing the report by the help of other classmates. Therefore, this situation
brought the problem for the validity of the personal evaluation (N=3). One of the
students highlighted this problem as:

Degerlendirme nasil yapiliyor o konuda ¢ok fazla bilgim yok ¢unki herkes
zaten beraber yapip birbirinden falan boyle baktig: igin bilmiyorum gergekten
cok dogru mu dogru bir degerlendirme mi ya da mesela lab raporu o kadar
puant hak ediyor mu o konuda ¢ok sey emin degilim (SME #9)

I don’t have much information about evaluation because everybody does the
experiment together and copy each other. So I am not sure if this is an accurate
evaluation or the lab report really deserves such points (SME #9)

Similarly, this problem was also valid for the experimentation process. In the course
environment, the department divided students into groups with two people who
worked collaboratively during the experimentation process. However, some groups
were observed that one of the students in a group mainly implemented all the process
but they were evaluated equally in their performance for the experimentation process
because they did the same experiment and took the same results of the experiment.
Moreover, the excessive number of students also brought some difficulty to evaluate

the individual performance in the experimentation process.

The last problem about the reports was the quality of the questions in the reports. Some

participants argued that the reports did not support interpretation about the content
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knowledge (N=3). A student focused on this argument and provided a suggestion on
this issue:

Aslinda raporlar yani biraz sey hocam ya ne bilim gereksiz gibi duruyor bazi
seyleri ¢UNnKU 121 orda mesela kitabin bize sordugu sekilde yani deneyi 0 sekilde
ifade etmek istemiyoruz mesela bazen iste yaz diyor ha biz burada kimya deneyi
yapryoruz orda bize iste evaluate et diyor sunu yap sunu yap biz burada bayagi
bir ugrasyyoruz ama aslhinda onun yerine orda mesela hep bos biraktigimiz
explain kismi var ya yam diistindiigiimiiz orda mesela séoyle oldu falan gibi
bunu agiklasak hani boyle olmasint bekliyoruz hanit bizimki buna yakin oldu
falan diye aciklasaydik bence biz daha yani o deneyi daha ¢ok anladigimizi
fark ederdik (SME #5)

Actually the reports are a bit unnecessary if you ask me, because we don’'t want
to express the experiment the way they are asked in the book. For example, we
are asked to evaluate in the exam while we do a chemical experiment there.
We work hard on the experiment, so it would be better if we were asked to
explain what happened, what we had expected and what our experiment
resulted in, then we would evaluate if we understood the experiment or not
(SME #5)

Therefore, both quiz and reports mainly criticized by the quality of the questions and

the application method.
4.2.4 External Factors

Beside the problems in the system through three processes, also some external factors
affected the quality of the system. The first problem defined was non-parallel main
and laboratory course periods. For department, it was difficult to arrange each lab after
the main course period so that the contents in each week of the courses were different
from each other (Ns=3, Np=6). Thus, the students had some difficulty to associate the
theoretical knowledge with the experiments in the laboratory. For this problem, at the
beginning of the laboratory course, teaching assistants mentioned the theoretical
knowledge to help students to memorize. However, this situation did not provide a
sufficient solution for this problem. One of the faculty members stated this problem

as:
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Bizim evet genel kimyada, organik kimyada da sitkinti evet yani ¢unki biz
mesela daha elektrokimyayr anlatmadan mesela iste onlar elektrokimya
deneyini yapmis oluyorlar. Daha entalpi demeden onlar orada entalpi deneyi
yapiyorlar ama séyle yani aslinda ideal yol evet derste goriip ondan sonra sey
vapmalart ama laboratuvarin basitligini diistintince de ¢ok biiyiik bu ne ya, bu
ne bicim sey, daha derste de gormedik gibi bir stkinti da olmuyor (P #3)

Well yes, we have problems in general chemistry and organic chemistry,
because they have done the electrochemistry experiment before we explain
electrochemistry. Before we teach the word enthalpy, they have completed
enthalpy experiment there. But what’s ideal is that they learn and then do the
experiment. When the simplicity of the lab is considered, the students don’t

complain about anything like “this is too big, we haven’t even been taught
about it (P #3)

The second problem observed in the system was the frequency of the laboratory course

(N=3). Each department took the course in two weeks period for three hours so that

some students were not accustomed to the course. One of the teaching assistants

mentioned this problem in his quote below:

4.2.5

Osrenci laba ¢ok isinamiyor ¢iinkii iki haftada bir geliyor. Iki haftada bir
geldigi icin iki hafta oncesinde neydi, simdi neydi hani beni bile hatirlamiyor
cogu zaman 6grenciler. Asistani bile hatirlamayabiliyor ki oradan bir sey
ogrenip bunu derse sey yapabilmesi, adapte edebilmesi icin 6grencinin ekstra
efor sarf etmesi lazim. O konuda ¢ok iyi degil maalesef (TA #10)

The students don’t get accustomed to the labs as they come one or two times a
week. So, they don’t remember how it was like two weeks earlier, and how it is
like now. They don’t even remember the assistant or me. The students have to
give a big effort in order to learn something there and adapt it to the lesson.
Unfortunately, it is not very effective in this matter (TA #10)

Integration of the OERSs into the System

The OERs in this course were optional to use and they were not provided as a main

instructional material for the course. Thus, this situation could bring some problems

for the use of them. One of the students highlighted this issue from his perspective as

below:

Bu sistem hani sey olmali hami aligkanlik gibi direk boyle laboratuvarin ilk
gQuni  hant kurallar soéyleniyor ya o swada bu sistemi de kullaniyoruz
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arkadaglar denip de hani bunu laboratuvarin par¢ast yapmak bence cok guizel
olur su an biraz disarida kalryor (SME #4)

This system should be like a tradition. You know, the rules are listed on the
first day of the lab. We should, I think, show them that we also use this system
and make it a part of the lab. But it’s a bit outside the system (SME #4)

Regarding this issue, one of the faculty members suggested a strategy to integrate the
OERs into the system like flipped classroom approach (Np=3). The resources with
laboratory book could provide background information for the experiments and they

could decrease the teaching process in the course environment.

Ama biz sunu dersek yani bunu ogrenmezsen laboratuvara giremezsin, quizi
aldim mesela, gegemedin, giremezsin yani biz onu bire bir, yiiz yiize yapilan
bir egitimle sagliyoruz. Asistan geliyor iste ii¢ saat ogrenciyle ¢alisiyor. Ona
belki gerek kalmayabilir yani. Deriz ki git oradan 6gren, deneyin simiilasyonu
var, git yap, ondan sonra onunla ilgili de sinavini al, gegersen laboratuvarda
gergek deneyi yapabilirsin. Yant bu a¢idan da faydal olabilir (P #1)

But take that we say to them that they can’t enter the lab if they don’t learn
this. For example, you take the quiz and you fail. So you cannot enter the lab.
We provide it with face-to-face training. The assistants work with the students
for three hours, and it even may not be very necessary. We can tell the student
to learn from the simulation of the experiment and take the related exam. Then
they can carry out the real experiment in the lab once they pass that exam (P
#1)

Related with the suggestion above, the department began to apply a new strategy for
the teaching process. They removed the teaching process for some laboratory courses
so that students were required to find all the resources and to take studying
responsibility for the course. In the course environment, only the experimentation
process was being applied. Therefore, the quality of the resources became more
important for the students. Related with this approach, a faculty member explained the

reason for this practice:

Bizdeki egitim sistemimizdeki yanlislardan bir tanesi 6grencimizin derste her
seyin anlatiimasimi beklemesi, yani bUtin adimlariyla. Boyle bir egitim
sisteminden geliyor derse geldigi zaman da bunu bekliyor. Ogrencinin bana
labda anlatilacak, iste ben zaten asistana sorunca bana soyleyecek, simdi ne
yapacagim cevaplarini almak yerine égrencinin hazir gelmesi. Bunu da
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kitabiydi, internet kaynaklariyd: diger verdigimiz bir stiri art: Kitap var onlarin
incelenmesiydi falan gibi yapmasin: bekliyoruz (P #2)

One of our educational system’s flaws is that the students expect the teacher to
explain every single detail with all steps. They come from such a system and
expect it from our lesson, too. But what we expect from the student is to come
to the lessons well prepared with the books, online sources or the extra books
we assign them with rather than asking what to do in the lab (P #2)

Within this practice, the diversity and quality of the OERs became more important for
laboratory courses. In addition, they also aimed to made students to take studying
responsibility in laboratory courses but through the same practices in laboratory
environment, the students’ role as an active learner was still controversial. For GCLC
environment, this practice had not been applied to General Chemistry Course which

students mainly had problems about the quality of the instructional resources.

4.2.5.1 Integration of the OERs into Teaching Process

The different ideas about the need for the teaching process also brought new ideas and
approaches to implement. Regarding especially the teaching process, how the OERs
could be adapted to the course environment revealed many different ideas. While some
participants offered to use the OERs (especially show the videos) instead of the
assistants teaching process (Ns=7, Nta=9), some participants supported to continue with
the teaching process with the assistants as mentioned in the interaction category
(Ns=11, Np=2). The supporters’ main concerns about that adaptation were related with
the interaction, students’ behaviors, the role of the teachers and technical inadequacy.

One of the students expressed his concern related with the interaction:

Ders anlatim: yerine videoyu istemem agik¢as: ¢Unki hocalar ders anlatirken
uzerinden yeniden geciyorlar ve takildigim yerde direk soru sorabiliyorum.
Videoda bu opsiyon yok (SMI #17)

Well, honestly I don’t appreciate using videos instead of lessons because in the
lessons teachers may review the topics while they give lecture and | can ask
questions immediately. There is no such option in the videos (SMI #17)
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The faculty member also mentioned his concern about potential effect of this

adaptation on students’ preparation as below:

Yani daha 6nce galiba toplantida biraz konusulmustu. Iste ders laboratuvarda
projeksiyonda o sirada iste videonun goruntisl...Bana boyle biraz tuhaf
geliyor. Yani 0Oncesinde hazirlanmak i¢in kullanilmali ama lab sirasinda
sadece lab olmali gibi geliyor bana. Yani o biraz seyi engeller gibi belki
oncesinde izleyim geleyimi engeller gibi bir a¢idan. Oraya gidince iste asistan
anlatacak, orada video donecek, bu sefer éncesine hicbir sey kalmayacak (P
#3)

I guess it was discussed in the meeting before. The video seems awkward to me
in the lesson. Ok, it may be used for preparation, but for me only labs should
be used during the lab. I think it may prevent the student from coming to the
class having watched and prepared for the lesson. The assistant will give the
lecture; the video will play at the background, so the student will have nothing
to do before the lesson (P #3)

Another concern about this adaptation was the role of the teaching assistant. Changing
the teaching process with the OERs could negatively affect the teaching assistants’
authority and respect in the environment. A faculty member remarked his concern

about this issue as:

Yani ben asistamin devre disi birakilmas: taraftari degilim, laboratuvarda
asistanin yani demin konustugumuz 0 seye geliyoruz hani bireysel etkilesim
hani ben bunun da dgrenmenin bir parcasi oldugunu diistindiigiim igin
asistanin devrede olmasi taraftaryyim. Hatta o donuyorken belki de asistan
anlatabilir oradakilere. Yani o tarz bir sey olmali Ki asistanin orada otorite
oldugu ortada olmali yoksa zaten lab kontroli biraz sikintili olur. Arti
asistamn bildigini ve 0 konuya hakim oldugunu gosterir olmast lazim Ki saygt
kazansin (P #2)

I am not in favor of the idea that the assistant be deactivated. I believe that the
assistant should be in the process because as | said before, interaction is the
part of the learning process. I even believe that during the lesson, the assistant
can teach the students there. | mean it must be obvious that the assistant is the
authority in the lab; otherwise the control of the lab can be hard. Plus, the
assistant should show that s/he is the master of that topic so that s/he can gain
prestige (P #2)

The last concern on the adaptation process was about technical infrastructures. In order

to provide the OERs in the classroom environment, the department required some
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technical support from the institution. In addition to that, how to organize them in the

lab environment was an obscure to apply.

Normalde 50 kisinin on tarafa toplanip da video izlemesini istemeyiz, ¢lnki
videoyu arkadaki izlemez. Su anda 50 kisiye tahtada anlatmaktan bir fark: yok
onun. O ylzden farkl: bir yontemle yapiimas: gerekebilir, onu nasil yapabiliriz
bilmiyorum. Onu bir belki kendimiz deneriz. Ne olur ne olmaz bir goriip ona
gore hareket edebiliriz. Hani bu uygulamada bize bir 6neri getirebilirseniz
ama rektorlik bize bir laba 6 tane projeksiyon vermeyecektir (P #2)

Normally we don’t want 50 students to gather up and watch a video because
those in the back rows may not follow the video. It has no difference from giving
a lecture on the board to 50 students. That’s why we may show the video in
different ways although I don’t know how. We may try it out by ourselves and
act accordingly after we see the outcomes. Well, you may suggest us something
but I don’t think the presidency can provide us with 6 projectors for each lab
(P #2)

On the other hand, rest of the participants especially the teaching assistants had
positive feelings about the use of OERs on teaching process rather. One of the teaching

assistants explained her desired strategy for teaching process as:

Bence en ideal ¢Oziim asistanlar konuyu anlatirken bir yandan onlara
gosteriliyor olmasi. Kontrollu bir bicimde. Hem asistanin isini ¢cok daha fazla
kolaylastirir, hem de Onemli noktalarin altini gizer, hem durdurur teoriyi
prosedurin icine gémmiis olur bence ¢ok daha efektif olacagini diisiiniiyorum
(TA #8)

| believe the best solution is that the videos be shown in the background while
the assistants are lecturing the topic, of course in a controlled manner. It not
only facilitates the assistant’s work, but also it gives the assistant the
opportunity to underline important parts and pause the video to integrate the
theory into the procedure. | believe that this will be much more effective (TA
#8)

As seen in the quote, the teaching assistants preferred to combine their teaching
process with videos to show the experimentation process effectively. Because of the
resources did not contain theoretical knowledge about the experiments, they would
support to show the experimentation part in the teaching process. Therefore, this

strategy could help the assistants’ step-by-step expression of experimentation process.
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4.2.5.2 Integration to the Assessment System

As mentioned in the use section, the OERs did not have a direct effect on assessment
types in the system but quizzes and reports constituted one of the major motivations
for the use of the OERs. Thus, some participants offered to modify the content in the

OERs appropriate for the quizzes. A student clarified this statement as:

Onu biraz daha zorunlu kilmaktan ziyade hani Open Course ‘da quizdeki
sorularin Open Course’ dan ¢ikabilecegi hani biraz daha ittirme gucui ile
insanlart alisttrmak biraz daha yapilabilir. Mesela sey anda bize nasil iist
swiflar laba gitmeden énce labin o seyini okuyup ondan ¢ikariyorsa, burada

da Open Course’ dan ¢ikarilacagr o algi olusturursa, algiyla alakali sonug
olarak yani (SMI #9)

Rather than making it obligatory, we can get people accustomed to the fact
that the questions in the Open Course quiz will be from Open Course. For
example, we can create an assumption that the questions will be from Open
Course just like the senior students infer from the lab book before going to the
lab, it’s all about perception (SMI #9)

Therefore, the OERs did not have an accepted place in the system. They did not used
and adapted properly into the system so that they remained an additional practice,

which nobody interested.
4.3 Policy Theme

For the third sub-research question in this study, in order to understand the system as
a whole, the policy practices were analyzed under three sections; OER culture,

departmental support and desired strategies/practices.
4.3.1 OER culture

4.3.1.1 User Culture

In this section, the participants’ awareness and experiences with OER and METU

OCW website were provided.
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4.3.1.1.1 Beware of OER

Between 38 participants (students), 27 of them used any kind of open educational
resources. For the teaching assistants, all of them (N=11) used open educational
resources for their own learning process through their student process, only one
assistant mentioned to use these kinds of resources for teaching profession. She used
some videos, which showed some experimentation to get some inspiration for teaching
process. The most popular website was MIT OCW but some students also used Yale
and Duke University’s OCW websites. In addition, some students used many resources
from different universities and personal websites especially for calculus and physics
courses. Moreover, the resources were from foreign websites but only one student
mentioned that she used some Turkish resources from Y1ldiz Technical University and
Istanbul Technical University. Other 26 users were not aware of Turkish university’s
OCW websites.

The participants were aware of the resources through friends, social media, family or
their own search in the websites. These websites were university’s own OCW
websites, YouTube channels or ITunesU platforms. One of the students who used
Turkish university’s resources focused on why she preferred to use open educational

resources:

Ozellikle fizigi daha ge¢ anlayabildigim icin oradaki anlatim, bir de Tiirkgeydi
Yildiz Teknik ’teki anlatim, bana daha ¢ok faydalr oldu. Ciinkii okulun kitabin
okuyunca, yani fizik kitabina bakinca bazen bir sey anlamiyorum. Tiirkce bir
seye ihtiya¢ duydugum zaman da internette yeterli kaynak yok bence. En
azindan tiniversite diizeyinde yok. O yiizden ¢ok yardimct oldu (SME #15)

Especially I have difficulty to understand physics, the expression there and the
expression was in Turkish in Yildiz Teknik that was more useful to me. Because
when | read the lab book, so when I look at the physics book, sometimes I do
not understand anything. There are not enough resources on the internet when
I need something in Turkish. At least not at university level. So that it helped
me a lot (SME #15)

As mentioned in use and performance outcomes sections, Turkish resources played an

important role for students to understand the content in which most of the students
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suffered from the insufficient resources in their own language. In addition, the
participants mostly searched and used these resources in the need of studying for some
difficult courses. On the other hand, some students did not need to search additional
resources. Two reasons emerged from this statement: first, they did not have difficulty
on some courses yet and second their first choices were the instructional materials
offered in their courses (books, articles etc.). One of the students mentioned his

behavior for the first statement:

Gerek duymadim. Cok merak ettigim bir sey olursa bakarim da, ¢cok merak
ettigim bir sey de ¢ikmad: (SME #18)

I've never needed that. | will check out if there is something that | want to
learn, but there has never been so far (SME #18)

4.3.1.1.2 Selection criteria of OER

The participants were asked to define their selection criteria while searching open
educational resources. They basically mentioned four criteria, which were important
for them. The first choice was related with the popularity of the universities and faculty
members. Some universities (MIT, Yale, Khan Academy etc.), organizations and
instructors were popular among students and they preferred to select their resources

(N=6). One of the students explained her criterion below:

Bazen daha dogrusu biiyiik sozliik platformunda bazi hocalarin ismi ¢ikmuis
durumda. Bu hoca iyidir, bunun dersi giizel anlatir falan seklinde eger varsa
onlarin iste video arama sitelerinden onlarin derslerini aramaya ¢alisirim

(SMI #14)

Ifin some dictionary platforms some lecturers are mentioned like “this lecturer
is good, s/he tells well ”, I may look for their lessons in video websites (SMI
#14)

In addition related with popularity factor, university’s resources provided reliable

source of information for participants (N=11):

Giivenilir kaynak, ders veren hoca mesela Yale’in felsefesini sey veriyordu,
onlarin biraz altyapisina baktim, yayinlandigi kitaplar vesaire. Khan
Akademinin giivenilirligi (SMI #18)
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Reliable sources, for example the lecturer was giving Yale’s philosophy. I
checked out their background, like their published works and such. The
reliability of Khan Academy (SMI #18)

The third important factor was related with the quality and scope of the content (N=9).

From a student’s perspective, the factor was provided in the quote below:

Simdi fizik icin yani adam derste mesela deneyi yaparak anlatiyor yani bu
insani Gekiyor ister istemez han: bizde Oyle olmuyor mesela ya da ne bilim
liseden biliniyor diye anlatilmayan ¢ok sey oluyor ama burada yani izledigim
videoda mesela en kiicik seyi bile adam hami anlatabiliyordu yan: benim
acimdan bu oK iyi bir sey hani ¢lnki ben lisede hani onlar gibi bir egitim alip
gelmedim (SME #6)

Well, in physics, the teacher explains the experiment while carrying it out
which draws the student’s attention anyway. But it’s not the case for us. For
example many topics are not explained considering they were taught at high
school. But here in the video the teacher tells the slightest details. So it is very
beneficial for me as I don’t have the same background with others (SME #6)

The last important criterion for participants was parallel course content. Some
participants searched the resources, which had similar content knowledge on their
courses (N=6). However, while searching the resources, they faced with the problem
of excessive source of information. This situation brought some difficulties for time,
energy and reliability. Thus, most of the participants mentioned that within Middle
East Technical University, instructional resources should be provided through OCW

website. A student emphasized this suggestion as:

Okylun kendi kaynagi olursa daha rahat, hani baska okullarda var onlar iste,
MIT nin falan var, biliyorum onlart da. Onlar her zaman bizim sistemimizle
paralel olmuyor (SME #18)

It’s better if the school has its own sources. They have them in other schools,
MIT for example, I know that. They are not always in parallel with out system
(SME #18)

Moreover, the participants who used open educational resources at once, planned to
continue to use the resources in the future (N=17). One of the students explained his

reason below:
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Dedigim gibi illaki kullanirim, yani ihtiyacum illaki olacak. Her dersi yani
derste anlayamiyoruz sonug olarak. Boyle destekleyici seyler oldugu zaman bu

bir agik¢asi dersane gibi, bir ekstra kurs gibi konuyu baska bir sekilde bir daha
dinlemek (SMI #15)

As | said before, I will use it anyways because | will need it eventually. We
cannot understand everything a hundred per cent during the lesson after all.
When we have supplementary elements, they are like an extra learning hour
outside the school; it gives us the opportunity to listen to the topic in a different
way for the second time (SMI #15)

4.3.1.1.3 Beware of METU OCW

Regarding METU OCW, the number of awareness decreased to only four participants
(students) and 8 students in total in two semesters. Only eight students knew OCW
website. They were aware of the website by an e-mail sent by the institution, and by
some friends. Regarding the OERs in general chemistry laboratory course, two
students knew them before the course began. Other participants mentioned that they
were first aware of them through the information given by the researcher in each week,
e-mail sent by researcher through the semester, friends, social media and the
information given by a teaching assistant at the beginning of the semesters but the most
mentioned information channels were researcher (information and e-mails) and
friends. After they learnt about them in chemistry laboratory course, only four students
investigated the OCW website and other courses’ resources. Other participants learnt
the OCW website through the interviews at the end of the semester. They thought that
the website only contained the laboratory resources. One of the students explained his

behaviors as:

Aynen, bence duyurma eksigi var. Ciinkii ben sadece sizden duydum. O yiizden
sadece kimya i¢in oldugunu sanityordum (SME #11)

Definitely; I think they failed to announce, because I've just heard it from you.
So | thought it was only for chemistry (SME #11)

Regarding teaching assistants in the course, only three assistants knew the website
through posters about the OERs in library and by information from a friend but they

did not examine the website and the resources. Regarding the laboratory course
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resources, most of them were aware of the resources at the beginning of the semester
from their colleagues and one assistant were not aware of them until the researcher
informed her. Similar with students’ behaviors, only two teaching assistants looked
OCW website and searched different courses in other departments. One of them

expressed this behavior in the following comment:

Direkt soyle soyleyim,; diger béliimlerde neler var diye soyle bir goz attim,
onlarda mesela dersler falan var, bizde niye yok falan diye ona baktim sadece
(TA#3)

Frankly, I took a quick look at what other departments have, for example they
have some lessons and / just checked out why we don’t have any (TA #3)

4.3.1.1.4 Barriers to use METU OCW

Regarding the user profiles and awareness about METU OCW website, only small part
of participants had an information about the website. Therefore, the barriers about this

insufficient knowledge were provided under four factors.

4.3.1.1.4.1 Lack of awareness

In the same line with the results about the use of chemistry laboratory resources, the
most mentioned barrier about the OCW website was the lack of awareness (N=28).
One of the students explained this problem not to have a sufficient information about

the website.

Metu ninkini kullanan hig yok ¢linki gercekten haberimiz yok yan: kimyayla
ilgili oldugunu mesela ilk donem de séylemislerdi bir iki tanesi igin 0 zaman
kullanmistim i1k donem de kullaniyordum bu donem siz haber verdiniz o ylizden
kullanmaya basladik (SMI #2)

Nobody uses METU’s (OCW) because we hadn’t heard about it, that it was
related to chemistry. They just informed us about it at the first term, and that’s
when | used it. And this term, we started using it because you informed us (SMI
#2)

Some students also complained about the institution’s policy about OCW. They

throught that the institution should provide some advertisement and support to present
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the resources internally and internationally like other universities did. However, one

of the students attempted to clarify this issue through receiver-type of students:

Birazcik da soyle bir sey; artik tiniversitenin bize vermek istedigi mesaj mi bu
tam olarak bilmiyorum ama biiyiidiiniiz artik, bir seyleri de artik kendiniz
arastirin, kesfedin gibisinden. Simdiye kadar hep hazira alismis geldik buraya.
Ama burada biraz daha dgrenin béyle seyleri gibi bir mesaj (SMI #15)

1t’s a bit something like a message the university tries to give us, like we are
grown-ups, we have to learn to make research and discover by ourselves.
Everything has been within easy reach so far. But now, here, we have to learn
how to do all these things (SMI #15)

Therefore, while the institution were accused of having passive practices for the OCW
website, the students’ future behaviors were also determinant in this case. In the next
section, the barriers based on students’ behaviors and motivations were examined

related with this issue.

4.3.1.1.4.2 Insufficient content

One of the most criticized barrier was insufficient content offered in the website
(N=13). One of the students highlighted this problem from her experience in the

website:

Ama ben iste size dedigim gibi daha 6nceden girip baktim hani ¢ok yetersiz
oldugunu gordiigiim i¢in ¢ogu kistmin kanaati dogru duzgin video yok orda
kanaatinde zaten bize ilk duyuruldugu zaman da sey demislerdi hani su anda
cok bilgi yok ama hanit bunlar iste doldurulacak hant gelistirilecek demislerdi
ama ondan sonra tekrar bir duyuru yapilmadi (SME #9)

But as | mentioned before, | checked it out beforehand thinking it was
inadequate. Most people are right, there are no suitable videos. Also they said
at first that there wasn’t much information available but they would be filled
up and improved. But no announces have been made about it yet (SME #9)

When the website first developed, the courses were not sufficient so that the students
did not use the website for a while. Then, many courses were added (118 courses are
offered in different departments) but the students were not informed about the new
courses. Therefore, the courses were not still sufficient for each department. Especially

some courses (calculus, physics etc.) could be provided in order to attract some
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students to use the website. One of the students criticized this issue from his

perspective:

Genel olarak yeteri kadar popiiler ama ODTU niin ki kesinlikle degil. Birde
stkintili yani Bunu kimya igin séylemiyorum ama ODTU 'niin Open Course’ na
girdiginiz zaman mesela her boliim i¢in agilmig bir seyler ama bir boliimden
mesela kendi béliimiimden 3 tane ders var. Atiyorum mesela baska bir
boliimden 4 tane ders var. Bu sekilde Open Course olmamali. Havuz derslerin
hic biri yok mesela. Open Course genel olarak yetersiz ama bu kimyanin Open
Course’ nun yetersiz oldugunu géstermiyor (SMI #9)

1t’s popular enough in general, but that of METU is definitely not. It also has
some flaws. | am not saying this for chemistry but when you check out METU
Open Course, you will see some courses for each department but from one
course, like from one department, there are 3 courses of that department and
4 lessons from another. Open Course should not be in this way. There are no
common courses, for instance. Open Course is insufficient but of course it
doesn’t mean that chemistry Open Course is insufficient (SMI #9)

4.3.1.1.4.3 Lack of interest

The second issue about the use of OCW website was about the lack of interest of
students through their courses (N=5). One of the students explained his behavior

related with this issue as:

Ya hocam ben hig bilen vardir da yani ¢alisan insan bilir bunlart daha ¢ok
calismryorum derse zor gidiyorum bunu da hi¢ arastirmadim yani bunu (SME
#8)

Well there must be some who knows this, mostly the hardworking ones. I don’t
study much, I even barely go to the lessons, so I 've never thought about it (SME
#8)

While the students complained about the insufficient information about the resources,
some of them criticized themselves as being uninterested in these practices. Thus, if
they knew the resources, they possibly did not used them because they hardly studied
in these courses. The dialogue between the researcher and the teaching assistant aimed

to clarify this issue:

Interviewer: Peki, sence tesvik konusunda ne dersin mesela bu donem
giriyorsun genel kimyaya hani bu hi¢ duyuruldu mu?
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Interviewee: Duyuruldu en basinda duyuruldu. Zaten normalde yetmesi lazim,
her hafta, her hafta hatirlatmamiz lazim yani ama dedigim gibi yani ilgisi olan
duydu haberi var. Ilgisi olan dinliyor. Her hafia séylesen de dinlemeyecek olan
yine dinlemeyecek yani (TA #6)

Interviewer: What about promotion? For example you take the general
chemistry lesson this term, have you ever been informed about this?

Interviewee: Yes, at the beginning it was announced. Normally it should be
enough. I mean we have to remind it every week again and again but those who
have interest have already heard about it, they are informed. They always
follow. If a student is not interested, s/he will never pay attention no matter
how often you announce (TA #6)

Similarly, during the observations experimental groups were informed in each week
in the classroom and through e-mails. However, some students did not prefer to use
the resources. Their reasons were diverse, which was mentioned in the use section, the

most critical one was the lack of interest of students for the course.

4.3.1.1.4.4 Other factors

Some participants also mentioned some other factors. One of the barriers to use OCW
website was an interesting one. Two students mentioned prejudices about the new
practices and developments in Turkish Institutions:
Ya ¢unki Turk insaninin kendini asagilama psikolojisi var ya biz yapamayiz
biz seyiz diye ben ¢lnki hi¢ aklima bile gelmemisti boyle bir sey olacagi han

bir tek varsa Harvard da vardir MIT de vardir Yale de vardwr bizde niye olsun
ki falan hi¢ aklima gelmemisti (SMI #5)

Well it’s because you know Turkish people have the tendency to degrade
themselves like we can’t do this and such. So I've never thought we could have
something like this. | thought only Harvard, MIT or Yale could have it. Like
who are we to develop such a system? (SMI #5)

The second barrier was to be used to traditional studying activities. As similar with the
students’ behaviors through OER use, some students also did not need to search
additional resources and they did not familiar with the online resources offered for the

courses. (N=3). Related with this issue, one of the students expressed his behavior as:
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Benim de oncelikli olarak da gidip de METU 'nun herhangi bir uygulamasi
var mi diye diisiinmekten ¢ok, kiitiiphaneye gidip kitap almak ya da ¢ikmig
sorulart almak aklima geliyor. Bu da hi¢ aklima gelen bir sey olmadi (SM1 #8)

I initially think of going to the library and finding the books or retired questions

rather than thinking if METU has any application or not. I've never thought
that way (SMI #8)

4.3.1.2 Academic Culture

Through this section, the use of OER by faculty members’ and teaching assistants for

academic practices their sharing culture were analyzed.

43.1.2.1 Useof OER

The faculty members were asked to define their course preparations and resources,
which were benefitted from. One of the faculty member described that he mostly did
not used online resources to create the course materials. He only used visuals and some

information about the exams from the internet:

Interviewee: Yani genellikle kaynaklari ben kendim hazwrlyyorum. Yani
disardan tabi bu ozellikle genel kimyada hazir seyler var ama cok bagiml
kalmryorum.

Interviewer: Peki, yazili veya basiuli materyal olarak internetten
yararlandiginiz kaynaklar oluyor mu?

Interviewee: Tabi, 6zellikle daha advanced derslerle ilgili mesela ne bileyim
bir bilgiye ihtiya¢ oluyor o dersle ilgili. Hem sinaviarda kullantyorum o tip
seyleri. Yani hem de ders anlatirken kullanityorum. Yani tabi ki gorselleri
kullantyorum. Bazi derslerim hala gorseller iizerinden gidiyor ama hep kendi
hazirladigim seyleri kullaniyorum. Disardan pek kullanmiyorum yani (P #1)

Interviewee: Well, generally | prepare the resource by myself. Of course there
are —especially in general chemistry- available resources out there, but I try
not to be dependent on them.

Interviewer: So, do you have any written or printed online resources?

Interviewee: Of course, mostly related to the advanced lessons. For example
we need some information about that lesson. So | use them both in the exams
and during the lessons while I'm lecturing. Of course I am using the visuals.
Some of my courses are still going on with the visuals but | always use the
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materials I prepared by myself. I don’t use many materials from somewhere
else (P #1)

Two faculty members were more prone to use different online resources regarding
visuals, e-books, videos, simulations etc. While their first choice was the original
books of the courses, they found different resources to prepare course materials. They
also directed the students to use different resources from other universities (MIT,
Harvard etc.). These statements were provided with the dialogue between the

researcher and faculty member:

Interviewee: Normalde diger verdigim dersler olarak mesela organik kimya
dersi veriyoruz mecburi derslerde. Onda ¢ok bir ihtiya¢ olmuyor internet
tizerinden kaynak arastirmakta, bilgi arastirmakta fakat benim baska bir
dersim var chemistry popular culture diye, yani tamamen ona dayali bir ders.
Yani arastirmaya dayali bir ders oldugu icin o dersin igeriginde zaten
tamamini internet tizerinden arastirma yaparak olusturdum.

Interviewer: Peki, baska iiniversitelerin hi¢ boyle kaynaklarindan
faydalandiginiz oldu mu? Ya da hi¢ fark etiniz mi?

Interviewee: Genelde sinav ve soru bakimindan faydalaniyorum. Kimilerini
ogrencilere de yolluyorum ¢alisma sorusu olarak kullanabilirsiniz diye. Onun
disinda bagska tiniversitelerin kaynaklari... Genelde o kadar. Organik kimya
dersi i¢cin Harvard'in ¢ok giizel bir seyi var. Organik kimya, advanced organik
kimya ders notlart var. Ondan ¢ok kendim igin de faydalaniyorum. Ders igin
degil de kendim i¢in de, 6grenmek icin de ¢ok faydalandim (P #3)

Interviewee: Normally for other courses, we give organic chemistry as a
compulsory course. In that one, there is not much need to search online
resources or information from outside. But | have a course called chemistry
popular culture. It’s completely based on doing research, that’s why I prepared
the context completely from online resources.

Interviewer: And have you ever made use of the resources of other universities?
Or have you ever realized?

Interviewee: | generally use them for exams and questions. | also send some of
them to the students so that they can study on them. Well, other than that...
mostly | just use them for these purposes. Harvard has something very
beneficial for organic chemistry course such as advanced organic chemistry
lecture notes. But | use them rather for myself. | used them not for my courses
but for my own research (P #3)
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As mentioned by the faculty member above, they also used open educational resources
for their personal interest and development:

Simdilerde daha ¢ok seye bakiyorum hani kendimi gelistirmek adina bu Edex
tarzi ama katilabiliyor muyum dersen valla herhalde 8-9 derse katilmaya
calistim, hi¢birini bitiremedim. Bitirmek degil, ilk iki hafta ii¢ haftast sonrasi
devam edecek enerji, vakit aywramadim ama hani bence c¢ok faydali ve
kendimizi gelistirmek agisindan tabii ¢ok farkli alanlarla ilgileniyorum orada
o yiizden aslinda Edex'le ilgileniyorum ama...(P #2)

Nowadays | am looking at more things now than I am in this Edex style for the
sake of improving myself, but if I can participate in, | tried to attend 8-9
lessons, | could not finish anything. | can not spare and energy time after 2-3
week, but I think it is very beneficial and | am interested in many different areas
of course to develop ourselves, so | am actually interested in Edex (P #2)

4.3.1.2.2 Sharing culture

The faculty members and teaching assistants used open educational resources for their
teaching and learning activities. The resources in chemistry laboratory course as an
open educational resource, it was important to examine their sharing culture of the
information and resources. This culture also revealed some ideas about practices to
develop new resources. Four faculty members did not have an experience for sharing
their resources in any platforms. They benefitted from OERSs but they did not eager to
share their resources. They had some concerns about sharing which were examined

through five parts.

4.3.1.2.2.1 Reference concern

The first concern about sharing was providing reference for the content in the resources
(N=2). Faculty members did not want to deal with the copyright problems.

Kendi kaynagim soyle normalde mesela chemistry popular culture dersi igin
aslinda ben ogrencilerimle paylastim. Acik herkese sey yapmadim. Orada
biraz telif hakki sikintilart olacagi endisesiyle video goriintiileri vs. oldugu igin
boyle birazcik usulsiiz yollarla edinilmis goriintiiler olabilecegi diistincesinden
diye ¢evireyim o yiizden onlari o nedenle paylasmamay, internette
paylasmamayr sectim. Ama 6grencilerimle paylastim, paylastyorum (P #3)
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| actually shared my own resources with my students for chemistry popular
culture course, but I didn’t share them publicly. I preferred not to share them
online thinking there could be some problems about the copyrights; you know
the videos may have been procured illegally, to be honest. But ['ve been
sharing them with my students (P #2)

4.3.1.2.2.2 No need to provide resources

The second idea about sharing was related with the necessity to share personal
resources (N=2). A faculty member thought that the current resources were enough to
provide sufficient content and activities for students so that he only directed students

to use those resources.

Yani genel kimya dersinde kitabin ¢ok giizel seyleri var. Online sunumlari ve
problemleri var. Dolayisiyla hani bize hi¢hir sey kalmiyor. Hani sey anlamda
tabi, tiithh kalmiyor degil de tabi, yani kalmiyor. Iyi oluyor bir agidan. Gorsel
malzemeleri filan da ¢ok giizel. Hos ben slayttan anlatmiyorum genel kimyayi
ama sadece bir derste kullaniyorum onu. Ciinkii ¢cizmem ¢ok zor bazi seyleri.
Orada kullantyorum. Onun disinda biitiin dersleri tahtada anlatiyorum. Ama
slaytlari paylasiyorum ogrencilerle. Dolayisiyla onlarda da hakikaten syllabus
disinda koyabilecegim bir sey yok yani. Genel, organik kimya dersinde de ayni
sekilde, verdigim, en ¢ok verdigim dersleri diisiiniiyorum o yiizden onda da
oyle bir syllabus disinda olusturdugumuz bir kitap disinda kendi bir gorselimiz,
bir ¢izimimiz olmuyor. Sinaviar var sadece. Sinaviari da genelde tabi ortak
verdigimiz i¢in dersi kendi basima olsa paylasalim dicem ama...(P #2)

Well, the textbook is useful for general chemistry course. It has online
presentations and problems. So, nothing falls to us, which is good. Also the
visuals of the textbooks are very good althoug# I don 't use many presentations
in my classes except for one as it’s hard to draw some things, so I use
presentation for that class only. In other courses | just use the board. But |
share the slides with the students. So there are not many things that I can add
aside from the syllabus. Considering the courses I give most, we don’t have
any extra visuals or drawings of our own beside the syllabus and the book that
we prepared. We only have the exams, and of course if the exams weren’t
mutual we could have shared them like we do for courses (P #2)

4.3.1.2.2.3 Personal concern

Another mentioned concern was related with personal characteristic of a faculty
member. He expressed that he might not be feel comfortable in front of people through

the video in the internet.

165



Interviewer: Peki, yani gordiigiim kadarryla hani siz bu tarzdaki acik ders
kaynaklarini destekliyorsunuz peki, siz kendi materyallerinizi paylasma
konusunda nasilsiniz?

Interviewee: Sinif icinde ¢ok agigim, yani ben kendi materyallerimi kendi
sinifimda paylasiyyorum yani bu iste slaytlarimiz olsun vesaireler falan ama
videoya c¢ekilip koyalim meselesini daha diisiinmedim mesela. Cekingen bir
insamm belki ondan. Yani iste ¢ekilip baskalar: tarafindan seyredilmesi fikri,
bilmiyorum hi¢ diisiinmedim onu (P #2)

Interviewer: Well, obviously you 're in favor of open course resources. So what
about you? How do you feel about sharing your own materials?

Interviewee: It is OK for the class. | mean | share my own materials in my
classes like the slides and such but I've never thought about videotaping my
lesson and posting it online. Maybe it’s because I am introvert. The idea that 1
am videotaped and watched online by others is weird (P #2)

4.3.1.2.2.4 Academic concern

Two faculty members mentioned that the source of information was important in
academic culture. Therefore, sharing information could create an unbalance between

the faculty members. He expressed his concern in detailed as:

Yani, publication yapmadim. Yani onu resmilestirmedigin zaman sey olmuyor.
Tabi o biraz hani toplumsal olarak gidiyorsunuz bilgiyi kim Gretti, kim
tiretmedi olayina geliyor. Bilgi evrenseldir diyoruz. Evrensel olmasi dogaldr
ama bunun tiniversiteler iginde, yani bilgiyi iiretiyorsunuz, iirettiginiz bilgiyi
al kullan dediginiz zaman size geri zekdali muamelesi yapiliyor. Ciinkii bir
baskasi alip bilginizi yiikselebiliyor, siz hala bilgi iiretmenin hazzi igindesiniz.
Ve onlar ¢ikiyor sizi degerlendirenler pozisyonlarina gelebiliyorlar. Yani
bilgiyi tiretene aslinda sizsiniz. Ama onlar ¢ikiyor o bilgiyi kullanarak Ustinize
ctkiyorlar ve sizi degerlendirmeye baslyorlar (P #4)

Well, I've never had any publication. I mean it’s not valid unless you officialize
it. And socially it is a matter of who produced knowledge and who didn’t. We
say knowledge is universal, it is natural that it’s universal; but at universities,
when you produce the knowledge and let other people use it, you re treated as
an idiot. You know, some other academician can steal your knowledge and
promote to higher positions while you take pleasure in producing knowledge.
Then they get to the position to evaluate you. I mean it’s you who produces
knowledge but others use that knowledge to be in a higher position than you
and start evaluating you (P #4)
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4.3.1.2.2.5 Lack of time and organization

The last concern about sharing was lack of time and organization to create and share
the resources. (N=4) The major problem was to create and then update the resources
based on technological developments. One of the faculty members explained his

concern in her quote below:

Evet, sey olabilir ama benim ona tek basina yetismem miimkiin degil. O
kafamda c¢ok fazla olustu, baslarda yapmaya c¢alistm. Ama tek basima
vetigebilecegim bir sey degil. Bu konuda buradaki tiim hocalarin hem fikir
olacagint diistiniiyorum, yani ben oturup sey mi not mu hazirlayacagim, ders
mi hazirlayacagim, o dersi diisiinecek miyim, yoksa bunlart online da mi
koyayim, soyle olsun boyle olsun falan. Yani burada bir de teknoloji ¢cok ¢cabuk
gelisebiliyor ve gelisiyor da orada hani onu da yakalamak gerekiyor bazen (P
#4)

Yes, it might be, but it’s impossible for me to deal with it on my own. I planned
it in my mind and tried to do it initially but it wasn’t something that I could
cope with by myself. I believe that other teachers will also agree with me. Like,
should I prepare notes, or courses, ponder upon that lesson or post them online
and so on? And also technology is growing fast; we should also catch up with
it as well. And I don’t have many materials for other stuff. I mean I haven't
prepared any resources for organic or general chemistry courses (P #4)

In addition, some faculty members used prepared resources and they did not created
own resources created by their profession so that they did not have any resource to

share:

Onun disinda zaten diger seylerde kendi malzemem yok. Hani organik kimya
da genel kimya derslerinde olusturdugum bir kaynak yok (P #3)

Other than that, | do not have my own stuff in other things. | do not have a
prepared source for organic chemistry or general chemistry classes (P # 3)

The last mentioned issue was the lack of organization. A faculty member did not
attempt to share his resources personally; rather he expected to participate in more

organizational implementation and direction:

Interviewer: Peki, neden hazirlamadiniz? Yani vakit sikintist mi yoksa hani
baska nedenler mi?
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Interviewee: Yani Oyle bir talep gelmedi kimseden. Ne bileyim yani o talebi
ben mi yaratmalyyim yoksa bagka biri talep etmeli ben ona katki mi vermeliyim
bu konu hi¢ tartisilan bir konu degil. Hani bir farkindalik da yok belki. Ama
oyle bir proje ¢iksa ortaya yani biz desek ki mesela iiniversite ¢apinda burada
tiretilen bilgiyi Tiirkiye kamuoyunun kullanimina a¢acagiz. Ona katki veririm
ama ne oyle bir istek oldu ne boyle bende de yani kime ulasacagimi
bilmiyorum. Ama yani ¢ok seye katiliriz mesela davet edilen toplantilara
katiliriz, konugsmalar filan ama boyle hani daha teknik icerikte bir sey hig
olmadi (P #1)

Interviewer: so why didn’t you prepare one? Is it about time management or
did you have any other reasons?

Interviewee: well, nobody made a demand about that. I mean it has never been
discussed if we should create that demand or it should come from others and
we just contribute to it. And I guess there is no awareness either. But in case
such a project is made and we as university say ok, we will put the knowledge
produced at our university into the service of the Turkish public opinion, I will
definitely contribute to it. But neither there was such a demand, nor had |
anybody to talk to about this subject. We do attend the meetings and talks to
which we are invited, but we have never heard about a project with technical
context so far (P #1)

4.3.1.2.3 Openness

Regarding sharing the resources, faculty members and teaching assistants were asked
their knowledge about the creative commons. Except two instructors, they were not
familiar with the open licenses to share their resources. One of them shared his

comment about this issue as:

Hig bilmiyorum. Telif haklariyla ilgili bir diigiincem olmadigi i¢cin. Creative
Commons't duydum ama hani ¢ok ayrinti hig telif hakkim ne olacak endisem
olmadigi i¢in, simavlarimizi fotokopiciler basip sunarken biz telif hakkimizi
diisiinmiiyoruz (P #2)

I have no clue because I've never thought about copyrights. I heard about the
Creative Commons, but it’s of too much detail. I've never concerned about
copyrights; we just give our exam sheets to the photocopier and forget about
this matter (P #2)

Because the instructors did not share their resources yet, they did not have information

about licenses. However, it was interesting that while they were using the online
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materials, they were not interested in 4R rules in OER, which enable users to decide
how to use the resources. During the interviews, some information were given to
participants about the rules but while some students supported the open use of
resources, some of them had some concerns in reality. One of the major concerns about
these rules was the reliability of the information. One of the students expressed her

idea as below:

Kendi amacim igin kullanirim tabi. Ama seydekini zaten degistirme yetkimiz
olmamali, hocanin kendi koydugu seyi bizim onun tistiinde degistirmemeliyiz
zaten. Sen bir seyi degistirirsin, onu kendi baska bir yerde yayinlarsan gerekli
iste izin alip onda bir sikinti yok yani (SME #18)

1 of course use it for my own purposes. But we shouldn’t have the authority to
change anything the teacher prepares. If you change something and publish it
somewhere else, then you need to get permission (SME #18)

Another concern was related with the sources of the information, which some
participants wanted to know the owner of the information (N=5). However, for this
subject students did not have sufficient information about the open features of the

resources so that it could not be realistic to except them to criticize this issue properly.
4.3.2 Department Support

Regarding OERs, one of the major questions was how the Chemistry Department
supported the use of them. Among teaching assistants and faculty members, there were
different ideas about the departments’ policy. Two participants mentioned that the
department gave sufficient support for the OERs. They thought that the department
spent enough time and energy regarding the practices about the resources. One of them

explained his statement regarding this support as:

Gegen giin Kiirsat Hoca geldi siz de geldiniz, boliim baskani goriistii sizinle.
Yani niye 6yle oldu, niye boliim baskani zamaninit verdi, boliim baskani da
sonugta bir 6gretim iiyesi burada ama boliim baskani olarak size bir siire
aywdi. Bu ne demek oluyor, bu boliimiin aslinda bu isleri 6nemsedigi anlamina
geliyor. Biz ogrenciyi en kaliteli sekilde yetistirmek icin elimizden geleni
yapmaya ¢alistyoruz (P #4)
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That day, you and Kursat hoca came and had a talk with the head department.
Why should a head department spare time for that? He is also an academician
but he spared his time as a head department after all. It means the department
pays attention to such projects. We are trying our best to raise our students at
the most quality level (P #4)

Between the two semesters in data collection process, a meeting was arranged between
the researcher and the department. Beside head of the department, six faculty members
attained the meeting to discuss the future developments about the resources. Decisions
were to create similar resources for different Chemistry courses, and to update the
current resources. However, after the meeting, the decisions were not put into
practices. In addition, the communication between the department and researcher was
at minimum level for this subject, which the faculty members did not get into contact
for resources with the researcher. Like this problem, after developing the resources,
the department had have the similar approach. The resources was made at the
beginning but no attempt was applied to improve or develop the resources. A research

assistant criticized this issue from his perspective as:

Cok fazla desteklendigini diistinmiiyorum ¢iinkii ¢cok fazla destekliyor olsalardi
hani iizerine birakilmazdi, su an biraz yapildi, konuldu ve orada kaldi seklinde
oldu. Hani cok fazla desteklenmesi demek bunun update edilmesi demek,
stirekli konustugumuz hadise, gelistirilmesi demek, gelistirilmesi icin ¢aba sarf
edilmesi demek. O konuda biraz sey oldu, giizel oldu yapildi ama orada nokta
konulup birakild: gibi oldu (TA #10)

I don’t think it is supported much, because if they did, the job wouldn’t have
been fallen to us, now it’s like they initiated something, but then left it
incomplete. Supporting means updating and improving the project, as we said
before. Ok, it was good at the beginning, but they didn’t complete it (TA #10)

As seen in the comment, at the beginning of the project (creating the OERS), the
department provided sufficient support for the resources with all the effort but after
some years, a breakpoint occurred which changed the perceptions about the resources
in the department. Thus, in the following part, the problems and concerns about the
resources, which affected the support of the department, were discussed under four

issues: personal, system-related, resource-related and organizational issues.
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4.3.2.1 Personal Issues

The first issue, which decreased the support for the resources, was related with the

personal concerns and problems of faculty members and teaching assistants.

4.3.2.1.1 Academic Concerns

For a faculty member, academic development was one of the major purposes in their
profession. These developments could prevent the faculty who mostly preferred to
spend their time on academic developments from focusing on improvements for the

courses (N=4). One of the faculty members indicated this issue as:

Yani evet genelde iste her béliim ve herkes genelde gencglerden bir seyler
beklerken genglerde sey oluyor, iizerinde bir siirii yiik oluyor, iste dogentlik iste
arastirma sey yapmam gerekiyor vesaire. Paralel gotiirmek bazi isleri zor (P

#3)

Yes, in general every department and everybody expect something from the
youth while the youth has too much burden on their shoulder such as associate
professorship things and all the research. It’s hard to do everything all
together (P #3)

In addition, General Chemistry course did not offer any academic reward for faculty
members and teaching assistants. One of the faculty members explained why the

faculty did not prefer to spare their time for these improvements in detailed below:

Soyle bir stkintiyla karsilasiyoruz. Ogrenci ¢ok fazla, ogretim iiyesi sayist az
genellikle ve bu hakikaten tamamen kendini adamishk gerektiren bir sey.
Oraya adayacaksiniz. Ama maalesef onu da 6gretim iiyeleri yapmiyorlar.
Ctinkii bunun hani akademik degerlendirmede bir karsiligi yok. Cok zaman
koyacaksiniz ama ozellikle gengler boyle bir seye ragbet etmez. Clinkii getirisi
yok. Getirisi olmayinca ne yapryorlar, iste getirisi olan makale yazmak filan
daha gorunur seylere zaman aywiyorlar (P #1)

We encounter such a problem: the number of the students is high while there
are few academicians, so it requires a real devotion. But unfortunately the
academicians don’t devote themselves, as they gain nothing in academical
evaluation in response. You need to give too much time, but especially the
young generation doesn’t buy into such a work, because it has no benefits. So
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what they do in this case is to spare more time on more visible works like
writing an article (P #1)

Therefore, some academic developments and lack of time decreased the support for

the course and the resources also.

4.3.2.1.2 Adaptability for Educational Innovations

Some faculty members and the teaching assistants were criticized of not being
adaptable for the new developments and practices (N=6). Especially the old faculty

members were claimed not to be familiar with new practices:

Hocalarin ozellikle belli bir yasy tistii hocalarimiz zaten bu tarz seyden zaten
kendileri de kullanmadig icin ¢ok fazla sevmiyorlar diyeyim, o yiizden ¢ok
fazla 6grenciyi de yonlendirmemis olabilirler ama geng hocalarin biraz daha
bu konuda iyi olduklarint tahmin ediyorum hani ben hi¢ derse girmedim, net
bir sey séyleyemem ama geng¢ hocalar ¢ok seviyorlar bu tarz seyleri, daha
yatkinlar, daha bu tarz islerle haswr nesir oluyorlar. Dolayisiyla onlar
yvonlendiriyordur diye diigiiniiyorum ama hani belki biraz daha artik dersin
standardi da oturmus, siirekli aym sekilde anlatan hocalarin ¢ok fazla
koymadigini, ilgilenmedigini, bunlara c¢ok fazla da kanalize etmedigini

ogrencileri...(TA #10)

Well, let me explain this way, most of our teachers especially those of older
age don’t appreciate such projects. So it is normal that they might not canalize
too many students to them. But | predict the younger ones are better in that
matter although | cannot make a certain comment, as I haven’t taken any
lectures. Young lecturers are more interested in such projects; so | think they
are the ones who canalize the students. But when we think of the lecturers
whose courses have been standardized, who has a certain, strict way of
teaching, they are not very interested in this projects, so they don’t put them in
their lessons or canalize the students to them (TA #10)

One of the teaching assistants clarified this issue by resistance for the educational

developments and practices through the dialogue as below:

Interviewer: Sence neden hocalar boyle bir seyi tesvik etmiyor, sen hocalari
daha iyi tamdigin i¢in soruyorum?

Interviewee: Valla onun cevabini bilsem:) Yani neden gorsel kullanmiyorlar
mesela? Yani neden daha efektif bir ders anlatim bicimine ge¢miyorlar hi¢bir
fikrim yok. Yani artik bence bazi hocalarda genellikle gen¢ hocalar ¢ok daha
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iyi bu konuda. Yasin getirmis oldugu seyle belki hani emekliligi gelmis hani bir
salma durumu oluyor. Bunca senedir anlatiyorduk herkes ne guzel

ogreniyordu gene 6yle devam eder gibi bir mantik var benim gozlemledigim
kadariyla ¢unkd hicbir yenilik yok (TA #7)

Interviewer: Why do you think the lecturers don’t encourage the students to
take part in such a thing? | am asking you, because | think you know the
lecturers better

Interviewee: Well, I wish I knew the answer. Like why don’t they use visuals?
I have no clue why they don’t adapt their lessons to more effective methods.
Some young lecturers are better in this matter if you ask me. Maybe it’s
because they are at the end of their journey, they will retire soon, so they might
give up on such things. Maybe they have the assumption like “We've been
explaining things in this way for ages, and the students have learned

everything, so why bother?”. This is what I observed, there is no innovation in
their methods (TA #7)

Thus, especially the experienced faculty members could not be open to investigate and
develop new practices because they did not want to change the way they teach and

offer the courses.

4.3.2.2 System-related Issues
4.3.2.2.1 Attitude to General Chemistry Course

As provided detailed in use and implementation sections, one of the major problems
related with the general chemistry course revealed the students’ attitudes towards the
course. Most of the students did not value enough this course, which brought decrease
in interest and motivation for the course. The faculty members were aware of the lack
of interest so they had concerns as if the students would use the optional resources in
their learning process. Unfortunately, this problem was also observed from the faculty
side (N=7). The participants did not refer to any person related with this issue but they
portrayed the general atmosphere in the department as one of the faculty members
stated below:

Hani sonugta ¢ogu insan genel kimya iizerinde, ozellikle 107'de hani biraz
kilfet bir ders fazla istenilmeyen bir ders servis dersleri. Hani iste bize bir
faydasi yok, simdi kimya 6grencisine verilen her seyin aslinda bir geri doniigii
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olacag icin ileriki yillarda, bu da 6grencilerde bize bir faydasi yok seyiyle
hani ¢ok biiyiik bir ¢aba gostermeme gibi bir durum diyeyim. Bazi hocalarda
en azindan birka¢inda gézlemledigim sey var, iste genel kimyayla ugrasiyoruz,
ne olacak ya niye bosuna ugrasiyoruz ki. Boyle bir baska boliim dersinin bir
goriintii seyleri olsa iste organik gibi ondan ¢ok daha sahiplenilirdi diye
tahmin ediyorum (P #3)

Most people have general chemistry, especially 107 is a burden on the
students’ shoulders. Service courses are the unwanted ones. So they have no
benefits for us. For example, everything given to the chemistry students comes
back to them in the future somehow. So when the students think the courses are
useless, they don’t pay much attention. What I observed at some of the lecturers
is that they say “We are dealing with general chemistry in vain, so why should
we make an effort?” If there were another department’s visuals, organics for
instance, they would be embraced more, | guess (P #3)

As seen in the quote above, general chemistry course was seen as a burden by some
faculty members, which did not have a contribution for Chemistry Department. This
perception could also be valid for some teaching assistants, which resulted in decrease
in their motivation and interest for the course and resources. One of the teaching

assistants explained this issue in his quotation below:

Hani genel kimya sonucgta hani ¢ok ne bileyim bazilarina angarya da
geliyordur hani bu égrencinin zaten ne isine yarayacak ki deneyini yapsin
gitsin mantiginda olabilir asistan, dolayisiyla ¢ok fazla yonlendirmiyordur.
Belki kendisi de hi¢ merak edip girip bakmamustir ya da hani sey yapmamustir,
onun ilgisini ¢ekmemigstir. Bir sey sizin ilginizi ¢ekmiyorsa baskasint da
yonlendirmezsiniz. Onun bir kere videolar ilgisini ¢ekmediyse o da ogrenciyi
yonlendirmeyecektir (TA #10)

Well, the assistant may not canalize the student thinking that it’s general
chemistry after all, it’s like a donkey work; what is the student going to do with
it practically; so they may just let them do the experiment and go. Maybe the
assistant her/himself has not even checked it out or had any interest in it. If
you re not interested in something, you don’t lead anyone to that direction. If
the videos haven’t grabbed his/her attention, they just won't direct the student
to them (TA #10)

Similar with students’ using behaviors, some teaching assistants also did not have an
interest or need for the resources so that this behavior leaded to insufficient direction

of student to the resources.
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4.3.2.2.2 Interrelation between Faculty and Laboratory Course

Derived from the observations and interviews, there was a disconnection between the
faculty members and the general chemistry laboratory course. As mentioned in the
previous issue, the faculty members did not spare their time in laboratory environment.
In two semesters as observed, only one faculty member who was responsible instructor
for the laboratory course came over for couple of times to check the environment. This
faculty member did not stay long in the classrooms and the other faculty members who
taught the main general chemistry course did not come to the classroom. Thus, the
teaching assistants mainly operated the laboratory course so that this situation brought

some problems for the use of OERSs.

4.3.2.2.2.1 Teaching Tradition

Regarding teaching tradition, the teaching assistants mainly handled the general
chemistry laboratory course and the faculty members had a minimal effect on the

system (N=3). A faculty member explained this tradition below:

Yani asistanlara birakiliyor biitiin sey, sorumluluk. Yani hocanin girmesi lazim
ama bu da hakikaten en az bir giinliik zaman seyi. Belki haftada birkag kere
gireceksiniz. Yani bizim gelenegimizde olmadi. Yani hi¢cbir zaman olmadi.
Hocalarin hi¢bir zaman laboratuvara girip basindan sonuna kadar, birkag
hocamiz vard eskiden. Emekli oldular filan, yoklar simdi. Oyle bir sorunumuz
var bizim. Bu iyi bir sey degil tabi ama. Maalesef béyle isliyor (P #1)

So | mean all the responsibility is left to the assistants. In fact the lecturers
should enter the lessons, but it really takes at least one day. In some cases they
need to enter a couple of times a week. But it has never been a tradition for us.
I've never seen the lecturer enter the lab and give a lecture from the beginning
to the end. There used to be some, but they retired. So we have such a problem.
I know it’s not good, but things go on like this here (P #1)

Two directions could explain this attitude: lack of interest and time, and excessive
number of students. The former one was related with the lack of interest for the course,
which made them to focus on subjects that were more important. Some faculty
members had the same attitude with the students who did not want to spare much time

for this course.
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Yani laboratuvar tabi zaman alan bir sey. Keske biz gidip otursak o da ¢ok
daha iyi olur yani. Laboratuvar seyi. Ama bir zaman meselesi ve zaman
ayrilmiyor yani genelde. Yani ne égrenci ayiriyor, zaman ayirmak 1stiyor

laboratuvara... Sadece deneyi bitirip iste neyse en kisa zamanda bitirmek (P
#1)

Well, lab takes time. | wish at least we went to the labs, it would be even better.
But it’s a matter of time, you need to spare time for the labs. But the students
don’t want to spend time in the labs. All they want is finish the experiment as
soon as possible (P #1)

The latter one was the excessive number of student and classes. The faculty members
did not have much time to fully participate the classes because ten departments and
more than five hundred students required sparing all the time in the classrooms. Thus,
this situation was not practical in this system for faculty members. However, the
desired application was determined by faculty members to participate the laboratory

classes more.

4.3.2.2.2.2 Communication

Related with the teaching tradition, the communication between the faculty members
and students were at minimum level for the laboratory course (N=2). One of the faculty

members claimed this problem as:

Yani bizim mesela fen alaninda, temel bilimlerde seyden farkl gidiyor mesela.
Mimarlhigin, sehir planlamanin atélyeleri ¢ok omemli, stiidyolari. Hocalar
giriyorlar, bizzat giriyorlar yani onun parc¢asi. Bizde girilmiyor. Gergekten.
Laboratuvara hocalar girip basindan sonuna kadar oturmuyorlar. Yani bizim
laboratuvarda dgrenci ile dogrudan iliskimiz olmuyor (P #1)

Well, the lab system in our field —applied sciences- is different from that of
departments such as architecture or urban planning whose ateliers and studios
are very important. In those departments, lecturers attend the labs personally;
the labs are the part of the department. In ours, they really don’t attend. The
lecturers never attend the lab hours and stay till the end of the classes. | mean,
in our labs we don 't have direct relations with the students (P #1)

The students saw the faculty members only in the main course classes so that they
mainly communicated with teaching assistants for laboratory course. In addition,

during the semester, the teaching assistants were not have a regular communication
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with faculty members for this course. While some faculty members asked the students’
experiences related with the laboratory course, this communication was not oriented
by the improvement of the course and particularly OERs. Thus, faculty members did
not have much information about the laboratory course and especially resources
because they did not also take feedback from the students to improve the quality of the

course.

Yani genellikle bizim laboratuvarla ilgili 6grenci deneyimlerini mi desem ¢ok
bir feedback de almiyoruz, sormuyoruz yani. Nasil daha iyi olabilir, memnun
musunuz diye (P #1)

When it comes to the experiences of the students about labs, we don’t get much
feedback, we don’t even ask how it can be better or if they are pleased with
them (P #1)

Thus, this teaching tradition affected the quality of communication between the
students and faculty members about the laboratory course. In addition, this lack of
communication alienated the faculty members from the process and development of

the laboratory course.

4.3.2.3 Resource-related Issues
4.3.2.3.1 Encouragement

The first issue was related with the encouragement for the use of the OERs. For the
encouragement issue, the quality of advertisement was firstly examined. While some
faculty members declared that they informed the students in their classes about the
resources (N=3), the general perception was oriented by the lack of advertisement in
the department (N=13). One of the teaching assistants mentioned this issue in the

dialogue below:

Interviewer: Yani sence bu sistem, sizin kimya boliminde yeterince
duyuruluyor mu?

Interviewee: Kesinlikle duyurulmuyor. Biz yeterince soyllyoruz zaten sizde
soylemigstiniz boyle bir sey, ha hi¢ duymadik, hocalar bile bilmiyor boyle bir
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sey oldugunu. Daha ¢ok én plana ¢ikarilmali bence yani linkin nerede
oldugunu bile bilmeyen ¢ok insan var (TA #7)

Interviewer: So do you think the students in your department are informed well
enough about this system?

Interviewer: Absolutely not. We always say that, and you did as well, we never
heard about it. Even the lecturers have no idea. It should be emphasized more.
There are many people who don’t even know where the link is (TA #7)

As seen in the quote above, there was a problem about providing the information about
the resources. One of the major reasons for this issue was lack of awareness about the
OERs. Similar with the students, some faculty members and teaching assistants were
not familiar with resources. Among participants in this research, teaching assistants
had more information about the resources by dealing with the laboratory environment
more than faculty members did but they also were not successful to provide sufficient
information and advertisement for students. Thus, the participants who were familiar
with the resources also had some problems to encourage the students about the
resources. Some participants criticized themselves and other faculty members for the
insufficient encouragement for the use of resources. One of the faculty members

shared his memory about this issue:

Kendi oz elestirimi yapayim. Demin hani derste opencourseware den
ogrencilere bahsettim dedim ama bunu belki iki sene yaptim sonra unuttum.
Mesela ben toplantiya geldik, ben boyle seyi hatirladim, son birkag derste,
donemde yani hi¢ béyle dénemin basinda bundan bahsetmedigimi hatirladim.
Boyle utandim. Bununla yiizlesecegimi biliyordum bu gériismede. Yani belki
iste unuttum. Yani hatirlatilmasi gerekir (P #3)

Let me make a self-criticism: you know I just said | told the students about the
opencourseware in my lesson. But I did it just for two years and then | forgot
about it. So, | came to the meeting and remembered, I remembered that I've
never told the students about this in any lesson at the beginning of the term. |
feel ashamed. | knew I would face it in this meeting, well 1 just forgot about it.
I mean we must be reminded (P #3)

Moreover, the teaching assistants and faculty members had an important role to

provide sustainability for the resources. However, most of them did not emphasized to
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use the resources through the semester. One of the teaching assistants explained her

experience as stated below:

Ben sadece donemin basindaki o da kendi ¢abamla degil, ¢ocuklara iste
opencourseware ler var, isterseniz videolar: ve simiilasyonlart yapabilirsiniz
dediginde duydum ben de. Dolayisiyla donemin basinda bir kere séylendi ve
hani biz dénem icinde hani zorlantyorsaniz béyle hani hakketen aklimiza
gelirse eger oOzelikle mesela bir vurgu yapmadik hi¢. Cocuklar videolar var,
izleyebilirsiniz isterseniz gibi bir sey yapmadik. Dolayisiyla o sadece dénemin
basinda bir kez sdylenen bir sey gibi kaldi. Daha ¢ok evet sOylenmesi,
bahsedilmesi gerekebilir (TA #8)

| also heard about it only when the students were told at the beginning of the
semester that there are opencoursewares, they can watch the videos and do the
simulations. | mean it was only announced once at the beginning and we never
told the students that they can watch videos if they have difficulties or
something. It should be mentioned more often (TA #8)

Therefore, beside lack of awareness about the resources, sufficient encouragement
were not provided by some faculty members and teaching assistants. Faculty members
were not practically responsible for laboratory practices so that faculty members could
not feel responsible themselves to inform the students about the resources. During two
semesters, except the beginning of the first classes, any announcement was made for
students about the OERs. As highlighted in the quote above, at the beginning of the
semesters, responsible teaching assistant referred to resources briefly at the end of the
general announcements about the course so that most of the information about the

resources was barely heard and understood by students.

4.3.2.3.2 Adopt the Resources

The second resource-related issue was related with the adoption of the OERs. Some
faculty members had the impression that they did not embrace the resources
appropriately (N=2). One of them criticized this issue as follows:
Insanlar bir isin icinde oldukca sahiplenir, senin yaptigin bir isi ben
sahiplenmem tamam mi tamam arkadasimsindir tanidigimsindr suyumdur

buyumdur bir neyse bir iki soylerim ama ¢ok fazla sonugta Secil yapti derim
bir sikistigimda degil mi? Biraz sey olmasi gerekiyor sahiplenmek icin ona

179



biraz katkida bulunmak gerek. Ben kendi ac¢imdan sahiplenemedigimi
diistintiyorum (P #4)

People only adopt something when they are into it. I don’t adopt what you do.
Ok, we might be friends or something, I can tell once or twice, but when [’'m in
trouble I just say Secil did this, right? One needs to contribute to a work in
order to adopt it. I don’t think that I did in my case (P #4)

Therefore, some faculty required being more involved in the development process of

the resources, on the other hand, they were less encouraged to adopt the resources.

4.3.2.3.3 Quality of the Resources

The last resource-related issue was about the quality of the resources. The negative
feedbacks about the resources could have an undesirable influence on the support for
them (N=4). One of the faculty members described his position about the quality issue
as below:

Ben nasil diigiindiim, ben o zamanlar yararli oldugunu diisiinmiistiim ama
sonralart bir sekilde geri ¢ekildim nedenini de soyle soyleyeyim ¢ok zaten
seyrettik bunu genel kimyalar icin séyliyorum zaten seyrettik hocam bir daha
5 dakikamizi niye oraya verelim muhabbeti geldi (P #4)

How did | feel? | thought it was beneficial at that time, but later | hesitated
because the general chemistry students said things like “we already watched
this, why do we waste 5 more minutes on it? (P #4)

The second argument about the resources was related with the lack of awareness about
the necessity and quality of the resources. Until this period, no attempt was made to
analyze the quality and effects of the resources by the department. A faculty member

mentioned this issue as:

Bu malzemeler hazirlantyor ama yani hazirlandigi gibi kalyyor. Onun siirekli
gelistirilmesi, feedback almak J&grenciden, ne kadar yararli oluyor,
gelistirilmesi bu konulart pek yapamadik yani. Hi¢birimiz de gidip de orada
gercekten bu materyallerin daha yararli olmasi i¢in emek koyamadik.
Koyarsak olur tabi (P #1)

These materials are prepared, yes, but they are left unfinished. They always
need to be improved. It’s very beneficial to receive feedback from the student
and improve it accordingly, but we couldn’t. None of us put real effort on
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bettering these materials. Of course we might have good consequesnces if we
do (P #1)

Until this time, the only data came from the feedbacks from the personal
communication with students and instructors’ perceptions and beliefs about the
resources. Therefore, these personal and disorganized feedbacks from students might

lead the instructors to have false impression about the resources.

4.3.2.4 Organizational Issues
4.3.2.4.1 Sustainable Practices in the Course

The faculty members who were responsible for the general chemistry course could be
changed in each year but there was not a mechanism to inform the faculty members or
the teaching assistants about the new practices and developments in the course. In
addition, whether the current instructors were familiar with the new practices, they did
not transfer the information to future instructors (N=3). Therefore, new instructors
generally continued with the traditional teaching methods in the laboratory course.

One of the faculty members argued this issue from his experience:

Yani soyle ben kendi ag¢imdan séyleyeyim, yani ben hep genel kimya
vermiyorum. Mesela bu materyallerin hazirlandigi sirada ben bu dersi
vermiyordum. Basladim, var olan bir sistem yani ben ¢ok da farkina varmadim.
Yani kimler katki koydu? Yaparken amag¢ neydi? Nasil hazirlandi? Yani
gecmiyor hani sistem bir kisiden obiir kigiye aktarilarak gegmiyor. Ama nasil
oluyor? Mesela textbook var, text bookta tamimli bir sey var. Alip onu
uyguluyorsunuz derste ama obiir tarafi ona baglamak, yani nereden
ogreneceksiniz? Yani orada bir kopukluk olusuyor. Yani dersi veren hocalar
stirekli degistigi icin ders i¢inde oradaki degisiklik yeni gelenlere bana Oyle
oldu mesela (P #1)

Well, personally, I don’t always give general chemistry lectures. I wasn’t
giving this course when these materials were being prepared. | started with an
existing system, so I wasn't very aware of who contributed, what the purpose
was, how it was prepared. I mean you can’t transfer the system from one person
to another. But how can we do? For example there are textbooks, and there
are things defined in the textbook. You take the book and apply it in the class.
But how do we learn how to relate this to the other side? So there is a flaw. |
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mean, as the lecturers always change, the change in the lessons has never been
reflected to the newcomers. That was the case for me (P #1)

Moreover, there was no place to inform new faculty members about the new practices.
The guidance from the department or faculty members with verbal or printed resources

was determined as insufficient for new faculty members.

4.3.2.4.2 Decision-Making Process

Derived from the observations, there were too many faculty members and teaching
assistants in Chemistry Department, which leaded some difficulties for meeting in a
common ground for some decisions. The environment in the department was
democratic that they mostly worked in cooperation but for some practices, it took a
long time to begin to act (N=3). One of the research assistants shared her memory

about the resources:

Bir kere hatirliyorum bir toplanti, bizim Inci Hocamiz diye bir hocamiz var o
ilgileniyor zaten bu ara toplantilar falan. Bir kere bir toplantida dile gelmisti
sanirim hani bu ocw yi kullansinlar ne yapalim nasil yapalim falan seklinde
ama oradan da bir sonug ¢ikaramadik ozellikle. Ciinkii hani ogrencilere izleyin
gelin deriz izlemez. Hani sunu da okuyun gelin diyoruz okumuyorlar gibi. Bir
dayatmada kesinlikle yapamayiz zaten oyle bir seyde yok ama belki dediginiz
gibi daha on plana ¢ikariabilir. Belki daha iizerine yogunlastirilabilir. Belki
bir sekilde daha etkili olmast saglanabilir (TA #2)

Once | remember, we had a lecturer named Inci who is dealing with the
meetings and stuff nowadays. | guess in a meeting she mentioned something
like “they should use the ocw once, and let’s see what we can do”. But we
couldn’t come up with a solution here, too, because you know we tell the
student to come to the classes having watched the videos but they won't just as
they never read what they are assigned with. We can’t also urge the student to
do anything, but as you say it could at least be highlighted. It could be focused
more upon. Maybe this way we can make it more efficient (TA #2)

Beside the problems in decisions, the researcher attended the annual meeting for
general chemistry laboratory course between two semesters. At the beginning of each
semester, the teaching assistants met to discuss the current environment and problems
in the laboratory. In this meeting, the responsible faculty member only mentioned the

resources and wanted to open a discussion about the practices about the resources. In
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addition, the researcher presented some information about the resources but not many
teaching assistants interested in the resources and they did not spare much time for this
discussion. They did not make any common inferences and they turned into their major
problems about the resources. Except the teaching assistant who mentioned this
meeting above, other assistants even did not remember this discussion about the

resources.

In addition, the faculty members did not comprehensively discuss the resources at the
meetings so that they have had not a complete and agreed policy practices about the

resources yet.

Interviewer: O zaman siz bunu boliim olarak desteklediginizi diigiintiyorsunuz.

Interviewee: Yani onu soylemek zor, biz en azindan bir malzeme var yapalim
ama bu desteklemek, yenisini yapalim sorusuna cevap olmayabilir.

Interviewer: O konuda neden?

Interviewee: Onu kurulda konusmamiz lazim. Yani herhalde haywr denmez ama
baska benim su anda goremedigim sakincalarint ortaya koyabilecek kisiler
olabilir yani biz genelde ¢ok demokratik bir boliim aslinda burasi: hani kendi
icimizde baya tartisiriz, en son tamam falan. Iste egrisiyle dogrusuyla
tartismamiz lazim. Ben dedigim gibi pozitif bakiyorum ama o giin gercekten
cok iyi bir arguman koyarlar ortaya, bunun bir siire daha geciktirilmesi
gerekliligi ortaya ¢ikabilir ya da belki de hi¢ diisiiniilmemesi onun igin bir sey
soyleyemem. Oyle bir sey olabilecegini de zannetmiyorum (P #2)

Interviewer: So you think you support it as the department.

Interviewee: Well it’s hard to say that. We say that at least there is material
but supporting doesn’t meet the requirements to make the new one.

Interviewer: Why?

Interviewee: We need to talk about it in the commission. I don’t assume they
will reject but there might be people who would set forth the flaws that I can’t
foresee now. We are actually a democratical department; I mean we discuss
everything together. So we need to have a thorough discussion about this as
well. So I am positive about this as | said, but if they come up with a good
argument against it, the decision could be a postponement or cancelation of
this system altogether although I don’t assume that would happen (P #2)
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4.3.2.4.3 Financial Support

Another problem about the organizational issues was financial support. Chemistry
Department actually suffered from the lack of financial support from the institution. In
the meeting with faculty members, they declared that the institution could not provide
any technical improvements for laboratories. In addition, the department did not have
any renewal for the equipment and materials in the laboratories. One of the faculty

members highlighted this issue as follows:

Béliime tabii ciddi bir yiik olusturuyor, tamam bunlar ufak makinalar
gergekten pahall degiller ama hani boliimiin de biitcesinin aslinda bir avug
piring oldugunu ve her tarafa ¢ekilip bir sey kalmadigin diistiniirsek bunlar
icin tamam oncelikli ama ilk onceliklerimiz de degil daha siralarimiz ¢ok kotii
onlari degistiremedik gibi rektorliigiimiizii de sikistirdigimiz ¢ok fazla konu
var, bu da onlardan bir tanesi, hani bize destek verin laboratuvarlara sunlari
alalim, bunlart alalim, talebimiz var ama ne zaman yaparlar bilmiyorum (P
#2)

Of course it puts a big burden on the shoulders of the department. Ok, they can
be small machines, which are not very expensive, but let’s not forget the fact
that the budget of our department is so small and we have other priorities. Our
desks are too old, for instance. We need to replace them. So we rush the
rectorship for many needs. And this is one of them; we ask for some financial
aid for our labs, but I don’t know when they can deal with it (P #2)

In the meeting, faculty members also declared that they wanted projection for the
classes in order to carry out some practices to use the resources but they could not even

took any support for them.

4.3.2.4.4 Lack of Communication on Information Channels

The last problem in organizational issue was about the lack of communication. Some
participants mentioned that they did not have an active information channel for

laboratory course. One of the students criticized this issue from his experience as:

Mail ile bilgilendirmede kimya boliimii ile ilgili bir sikintimiz var zannedersem.
Mesela fizik boliimiiniin mailleri siirekli ¢ok bilgilendirme mailleri atildigt icin
genel olarak koordinator tarafindan hani fizik boliimiinden gelen maile ben
a¢p bakiyyorum. Ciinkii siirekli bana bir bilgilendirme ama kimya béliimiinden
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bugiine kadar Irem Hocadan bir make-up oldugunu ya da simav zamani
sinifima bakmak i¢in mail aliyorum. Onun haricinde genel bir bilgilendirme
maili kimya boliimii adina hi¢ almadim. Hani béyle olunca kimya boliimii ile
ilgili bir mail alinca ¢ok dikkat edip bakmiyorum. Herhalde zaten
gondermiyorlardi. Gonderdiklerinde de ¢ok ilgilendigim bir sey olmaz diye
diistintiyorum (SMI #8)

About informing by e-mail, we have problems in chemistry department as far
as I'm concerned. For example when there is e-mail from physics department,
| open it because too many notification e-mails are sent by the coordinator.
But from chemistry department, | only get e-mails from Irem Hoca, and they re
about make-up classes or notifications about my classroom during the exam
term. I’ve never got any notification e-mails from chemistry department except
for them. That’s why I don’t pay attention to the e-mails when they are sent
from chemistry department, which probably they 've never sent. When they do,
I don’t think it’s something I am very interested in (SMI #8)

After the two semesters in data collection process, a coordinator was assigned for this
course in order to inform students about the activities in the course. This coordinator
was also responsible to make announcements about the resources but the quality of

these practices could not be evaluated for this research.
4.3.3 Desired Strategies-Practices

4.3.3.1 System-Related Practices

Two practices were provided in this part related with the system-related issues in

department support section.

4.3.3.1.1 Attitude toward General Chemistry Course

As mentioned in many parts in the results section, one of the major concerns about the
system was the lack of interest of students, which was derived from their attitudes
towards the course. Any significant and organized attempt was made during two
semesters to change this attitude towards the course and insufficient suggestions were
provided also. One of the faculty members clarified this issue from his experience

about this issue:
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Cok yani gercekten yeni nesille iletisimde ne yapmamiz gerektigi konusunda
¢ok zayifiz bir onerin varsa ¢ok memnun oluruz. Cok boyle sikintili bir
seydeyiz. Asistanlarimizdan yardim istiyoruz, onlar bir seyler oneriyorlar,
deniyoruz iste Whatsappiydi Facebook'uydu tiirii seyler ama onlar da bizle
boyle etkilesmeyi pek tercih etmiyorlar. Herhalde kendi i¢lerinde etkilesiyorlar
falan ya da biz onlarin o takip ettigi sayfalar gibi seyler yazamadigimiz igin
bilmiyorum. Oyle seyler olabilir belki. Ariyoruz yani ilgi nasil uyandirabiliriz.
Clinkii biz tigiincti sunif yerine onlari birinci sinif en azindan birinci sinifin
sonunda uyandirabilirsek bizim agimizdan ¢ok etkin olur. Yetistirme ve iste ilgi
beceri donamim agisindan mezuniyetlerini bunun icin bayagi aslinda bunun
icin ¢aba harciyoruz yani bu yaz yaklasik ilk beg yiiziin hemen hemen hepsini
inceledik iiniversitelerin ekipler olusturduk. Onlar niye neler uyguluyorlar da
biz de eksiklik var falan acgik¢ast ¢cok da elle tutulur bir sey bulduk desek de
valan olur ama bakiyoruz ama bir sekilde yeni nesli de siirekli dinlemeye
calistyor nedir eksiklik diye ama gordiigiim benim en biiyiik sey gelirken
tercihten ¢ok istekli gelmemeleri o da iste lablara yansiyor bu tiir seyler belki
birazcik onlarin hani ilgi olmasa bile birazcik hazirlikli biraz daha basarili

olmasna faydali olabilir (P #2)

We really fail at how to get ahold of the young generation. We would be pleased
if you have something to suggest. That’s a big problem for us. We ask our
assistants to help us, they try to give ideas such as WhatsApp or Facebook. But
the students don’t prefer having an interaction with us. It’s maybe because they
interact with each other, or we cannot write similar things as the websites they
follow. We are looking for solutions on how to draw their attention. If we can
at least enlighten them in the first grade, even the end of the first year, not the
third, then it can be efficient for us. We make a big effort for their training,
their interest and skills. For example this summer we analyzed almost all of
the best 500 universities, we set up teams to find out what they do, how they
manage but we frankly couldn’t come up with concrete findings. But we still
listen to the new generation, try to identify the defects. But what I observe most
is that they are unwilling to study here, so it reflects to the labs somehow. This
may at least be beneficial for them to be more prepared, more successful, even
if we can’t draw their attention (P #2)

As explained by the faculty member, they did not have a common approach to change
the attitude and interest for the course yet. They only pointed social media to increase
the communication at least with students. In addition to that, some participants
suggested providing different experiments for different departments based on their

future profession. One of the faculty members explained this issue in his quote below:
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Ama séyle yani bu ozellikle miihendislik ¢ok kalabalik. Oradan ¢ok ogrenci
geliyor. Onlarin ilgi alanlarina yonelik deneylerin tasarlanmas: biraz daha
farklr boyutta deney yapilmast séz konusu olabilir ama onun igin de kaynak
ayrrmamiz lazim. Yani laboratuvarin diizenlenmesinden tutun da yeni deneyler
vani bizim yaptigimiz deneyler gergekten elden gegebilir. Daha boyle birtakim
aletlerin  kullamildigr seyler olabilir. Daha swrl, daha iyi deneyler
tasarlanabilir. Ozellikle miihendislikten gelen dgrencilerin ilerde de
kullanabilecegi, analizlerin de yapilabilecegi bazi seyler koyulabilir (P #1)

Well, the thing is, especially engineering department is too crowded. There are
too many students coming from there. It may be possible to design and carry
out different experiments in accordance with their area of interest but we need
to spare some sources for that. | mean for example, the labs can be re-
organized; the new experiments I mean our experiments can be revised. We
can use some tools. More limited, but more effective experiments can be
designed. Some substances that the students from engineering departments can
also use and analyse in the future can be added (P #1)

Related with this issue, one of the teaching assistants also suggested removing some
laboratories for some departments, which could help the instructors to save their time

for different subjects:

O zaten var. Hani ben onu da soyliyorum, bazi béliimlere vermeyelim lab.
Zaten ¢ocugun hig ilgisini ¢ekmiyor ki. Yani ne bileyim bilgisayarcilara falan
hani ¢ok gerek yok laba diye diigiiniiyorum ama onu da iste kabul etmiyorlar
pek, ders veriyorsak labi da verelim falan diye (TA #9)

We already have it. | mean I say it as well. We don 't have to give labs to some
departments. The students are not interested in after all. I don’t think computer
engineering students need the lab at all, but they don’t accept it. If we give the
lesson, we should give the labs, too. That’s what they think I guess (TA #9)

In addition to some organizational suggestions, instructors made some personal

approaches during the experiments:

Bence sey olmasi gerekiyor, dgrencilerin hevesinin artirilmasi igin bazi
calismalar yapilmasi gerekiyor. Yani bunun igin ¢ok bir fikrim yok su anda ¢ok
diistinmedim ama hani belki bu genel asistanlarin tavri ile alakali bir yorum,
sizin ¢alismaniz ile ¢ok alakali degil ama bazi asistanlar ¢ok zorlastiriyorlar.
Hani zorlastirmaktan ziyade hani hep birlikte buraya toplandik gelin sunlari
gorelim tarzinda bir yaklasim bence daha mantikli olacak ki sey ¢ok daha
kiictik olduklart i¢in asistanlar ile iligkileri ne kadar iyiyse o kadar ilgili
oluyorlar (TA #2)
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1 think we need to do something to encourage the student. I haven’t thought
about this enough, I don’t know how, but maybe this is more about the
asissstants’ attitude than your work, but some of the assistants make it really
hard. Well instead of making it harder, there must be such an approach as
“let’s come together and see this and that”. You know as they are very young,
the better they get on with the assistants, the more interested they will become
(TA#2)

4.3.3.1.2 Interrelation between Faculty and Laboratory Course

The connection between the faculty member and laboratory course was important to
manage the course system. Whether the teaching assistants were responsible for the
laboratory, the connection between the laboratory and main course was in charge of
faculty members. Therefore, the lack of communication between two components also
affected the quality of the system. Regarding teaching tradition in the laboratory
environment, one of the faculty members suggested to increase the interaction with the

students and the system as:

Hem hocalarin kendilerini sorgulamasit hem ogrencinin kendisini sorgulamast
onu yapacak bigimde gidebilirse hani sizin de mesela feedback vererek yapilan
is ise yaryyor mu yaramiyor mu, feedback vermek, onu da soruyla saglamak
miimkiin. Yani daha devamli hale getirmek, siirekliligi saglamak bir taraftan
ogrenciye gidip sey yapmak, ogrenciyle ben bunu genellikle yaparim donemin
sonuna dogru laboratuvarla ilgili seyiniz nasildi diye ogrenciyle paylasirim
ama daha sik yapmak gerekiyor olabilir. Hoca, ogrenci belki sizin gibi
egitimciler her iki tarafa bakabilen ve verilen cevaplari paylasarak daha iyi
olmasint saglamak iyi olabilir (P #1)

It could be done by both self-critics of faculty members and students like your
attempt to find the effect of it by giving feedback and questions | mean we may
need to make it sustainable by asking their opinions about labs, which | do
generally at the end of the semester, but obviously, | need to do it more often.
It could be better if educators like you or lecturers and students who have the
perspective on two sides of both, and it could be improved by sharing the
answers the students give (P #1)

In addition to the suggestion above, some faculty members tried to associate the course
content with the experiments in the laboratory. He aimed to encourage students to

make some inferences about the course.
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Ben daha sonra derste islersem aslinda deneye de refer ederek boyle boyle
boyle bakin yapmistiniz, séyle olmustu, soyle séyle sonuglar ¢ikmisti, ¢tkmasi
gerekiyor en azindan ya da sunu suna karigtirdiginiz zaman soyle olmasi
gerekiyor hani bunun igin yaptiniz gérdiiniiz mii, ka¢ kisi gérdii? Onlart da
orada birazcik etkilestirmeye ¢calistyorum ya da en azindan vurgu yapmaya
calistyorum (P #2)

| try to activate the students or at least emphasize some points by refering to
the experiment saying “see, you did this, and this happened consequently, it
was supposed to result in this; you will have this if you mix this with that. | am
trying to activate them or to highlight at least (P #2)

Regarding the interaction with the students and feedbacks about the system, one of the

students suggested forming a platform to interact with the faculty members about the

experiments.

43.3.2

4.3.3.2

Bir ders gibiden ziyade mesela sey olabilir, videolar: izliyorsunuz,
simiilasyonlart uyguluyorsunuz, soru ¢ozerken aklinda kalan seyleri mesaj
atabilecegin bir platform olusturulabilir. Daha o konuda boyle ilgili olan
insanlarin cevap verebilecegi (SMI #18)

Rather than a course, it could be something like, you watch the video, apply
the simulations, create a platform that students can use to text to ask questions
when they have difficulties and get answers from people who are more related
(SMI #18)

Resource-Related Practices

.1 Advertising Practices

Based on the results of the questionnaire, 65.3% students were aware of the OERs.

The channels for awareness were showed in Table 4.4 below.

Table 4.4 Information channels for students to aware of the OERs

Information channels f %
Brochure 10 5
Friends 94 47.2
Teaching assistants 99 49.7
Faculty members 8 4
News 1 0.5
Other 15 7.5
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As seen in the Table 4.4, nearly half of the users were aware of the OERs by the
teaching assistants and their friends. However, in here, it was important to discriminate
the target departments (METE & MINE), which were informed by the researcher who
was also seen as a teaching assistant by the students in the course. Therefore, regarding
the departments, the frequency of awareness of the OERs and the information channels

were also reported in Table 4.5 and Table 4.6 respectively.

Table 4.5 Frequency of awareness by departments

Department Awareness
Yes No
METE 49 11
MINE 34 15
GEOE 33 20
PETE 17 15
GENE 18 19
CHE 46 34

As seen in Table 18, more than half of the students were aware of the OERs in the
departments of METE, MINE, GEOE and CHE, whereas the students in two
departments (PETE, GENE) were less informed groups. On the other hand, regarding
Table 19, especially the METE & MINE groups had higher frequencies for getting
information from teaching assistants while in other groups the friend factor was
selected as the highest information channel. In addition, the faculty members had
minimal impact on advertising issues for OERs, similarly the brochure was seem

ineffective for advertisement.

Table 4.6 Frequency of information channels by departments

Department Information Channel
Brochure Friend Teaching Faculty News Other
assistant member

METE 5 12 33 1 1 6
MINE 2 15 20 3 0 0
GEOE 3 18 13 2 0 3
PETE 0 12 5 2 0 1
GENE 0 6 12 0 0 1
CHE 0 31 17 0 0 4
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In correspondence with the results of the questionnaire, the results from the

qualitative data were provided in the following sections below.

4.3.3.2.1.1 Brochure-poster

Most comments about the brochures, which were distributed inside the university, had
a negative influence on students. They mostly described the brochures as ineffective
to inform the people. Too many brochures were distributed inside the university so
that they ignored the information inside the brochures. One of the students explained

this issue as:

Okulda ¢ok fazla brogiire, afise maruz kaldigim icin ¢ok fazla ilgimi ¢ekecegini
zannetmiyorum ki ¢ok fazlada zaten duvarda duracagini da zannetmiyorum
(SMI #8)

I don’t think it would draw my attention, as there are already too many

brochures or posters at school. Plus, I don’t assume it would stay long on the
walls (SMI #8)

Contrary to brochures, the participants were more positive about the posters. Nearly
half of the participants found them as ineffective as brochures but the other participants
described the potential attractive environment of posters. However, in order to attract
people, they should be designed to trigger the people’s curiosity and interest. A student
emphasized this issue in detailed:

Yani ama boyle ama afislerde etkileyici seyler kullaniimali bence yani hani
eger bu herkesin anlayabilecegi yani herkese agik bir sistemse mesela yani
hani anlamadiysanmiz hani vurucu slogan denir ya anlamadiysaniz bir de
buradan deneyin falan gibi birgeylerle insanlar illa ki acar ciinkii ODTU
ogrencileri merakl yani hani agar bakarlar ¢unkl herkesin anlamadigi bir sey
oluyor ve iste insanlar anlamayinca iste ne yapacagiz falan hani ODTU
ogrencisi anlamadigi seyin pesine diiser yani hani o yuzden oyle bir seyin
varligini bilseler kesinlikle kullanir yani (SME #5)

But | think they should use impressive elements in the posters. It can be
something that everybody can understand. For example, they can use such
strong slogans as “try this if you didn’t understand”. I believe they will check
it out eventually, because METU students are really curious. You know, after
all everybody has something they don’t understand, and people, especially
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METU students will definitely hunt down on what they don’t understand. So
they will certainly use it if they know such a thing exists (SME #5)

Another suggestion for the posters was to provide them inside and outside the
chemistry laboratory environment. This strategy could help to inform the students in

their learning environment. One of the students described this situation as follows:

Brogiir, afis labda olursa mesela, labin girisinde olursa ogrencilerin direkt
labda baktig1 yerlerde olursa ise yarar, disarida olursa hi¢bir ise yaramaz, her
yer afis ¢inkii zaten (SME #14)

It would be effective if the brochures and posters are at the entrance of the labs
where the students can directly perceive when they look at the lab’s door. 1

don’t think it would be useful outside as there are posters everywhere already
(SME #14)

However for the sustainability, both brochures and posters could not sustain the
permanent use of resources, they only provided information for the first users of
resources. In addition, some students also suggested adding information about the

resources on laboratory book, which could attract students’ attention more.

Kitaba yazilabilir. Bu deneyi, bu sitede su sayfada gorebilirsiniz, ayrica
izleyebilir yada simiilasyonla sey yapabilirsiniz diye. Ciinkii gelmeden once
herkes kitaba bakiyor (SMI #11)

It can be written on the textbook like “you can view this experiment in this
website and watch and apply via simulation.” because everybody checks the
textbook before they come to the labs (SMI #11)

4.3.3.2.1.2 E-mail

One of the most emphasized practices to enhance the awareness about the resources
was sending e-mails. Participants were generally positive about receiving e-mails
about the resources. As mentioned before, at the beginning of each semester, two
groups were informed about the resources via e-mail by the researcher but while
experimental group was informed in each class, another group (control group) was
sent e-mail only before 4™ class. E-mail only contained brief information about the
resources. A student from the first group mentioned that e-mails were effective to

recall for the use of resources:
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Evet oldu ¢linki ben bazen unutuyorum mesela bakiyorum aa iste Segil hoca
mail atmus bir bakayim falan diye bir hatirlatma oluyor (SME #9)

Yes that happened. For example sometimes | forget and | check my e-mails
saying Secil Hoca sent an e-mail. So it’s something like a reminder for me
(SME #9)

In the second class, a mini-talk was arranged with students while they were doing the
experiments in order to get some feedback about the resources. Some students
complained that they could not find the location of the resources in the website.
Therefore, the content of the e-mails were changed and the links of the resources in
the website were provided for both videos and simulations. After second week, most

of the students did not have difficulty to use the resources.

Regarding second group of students, they mentioned that if they got an e-mail, they
would use the resources at least. A student expressed her perception in the following

comment:

Mesela evet her hafta bilgilendirme maili gelse hi tamam deyip ger¢ekten
bakabilirim tam labdan 6nceki gun falan boyle tamam ya evet bakmaliyim
falan derim (SMI #5)

For example, if we are sent a notification e-mail every week, | can check my e-
mails frequently especially the day before the lab (SMI #5)

However, the major concern about e-mail strategy was possibility to decrease the
studying responsibility of students. Some participants argued that e-mail could be
effective for the information but it could provide an artificial process for sustainable

use of resources. A teaching assistant explained her concern as:

Aslinda ise tabii ki yarar ama suna da karsiyim yani biraz da kendi
sorumluluklarini kendi bilmesi gerekiyor yani siirekli izle su var takip etmek
hatirlatmak yani nereye kadar ve o sorumlulugu kendisi almasi gerekiyor (TA
#6)

Yes of course it works, but | am also against the idea that we should always
push them to follow, remind of everything all the time. | mean they must take
some responsibility and follow their work as well (TA #6)
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4.3.3.2.1.3 Recall by faculty

The third highlighted practice for advertisement was recall by faculty. Most of the
participants mentioned that the teaching assistants and faculty members did not inform

them about the resources.

Yani kimya hocasinin bir duyurusu olmadi onun disinda hani diger derslerde
de bir duyuru olmadl ya siz, sizden once ve sizden sonra diyebilirim yani (SME
#1)

Well, the chemistry teacher has not made an announcement; also we didn’t get
any information in the other lessons either. Well I can only say the
announcements before and after you (SME #1)

However, some participants were aware that one of the teaching assistants gave brief
information about the resources but they did not found this strategy sufficient to
provide information about the resources. In addition, both teaching assistants and
students claimed that it could be more effective to inform the students by faculty

members. A student in the following comment clarified this statement:

Belki mesela kimya dersinin kendisinde hoca soyleyebilir bunu bildirebilir ya
¢tinkii hani hocanmin séylemesi var bir de hani bélimle ilgisi olmayan birinin
yani sizin daha dogrusu mail atmaniz var ya da sizin soylemeniz var hani ders
hocast direk sdylese mesela aa dersin bu dersin bir bolimi hani dersle ilgili
bir sey bu o olabilir (SME #4)

Maybe in chemistry lesson, the lecturer can announce this personally, because
you know there is a difference between your announcing or e-mailing this as
somebody not related to their lesson and when the course’s lecturer announces
it. If the lecturer of the course makes the announcement, the student will
definitely take it seriously as it is something related to the lesson (SME #4)

In addition, the teaching assistants were eager to give information about the resources
but they similarly thought that the faculty members had more effects on students’

perceptions and behaviors.

4.3.3.2.1.4 Social media

Beside some effects on social and personal life, there is a trend to use the social media

for academic practices. Some participants emphasized the power of communication
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through social media and its power on advertisement. A teaching assistant represented

this perception in her statement:

Simdi zaten mailden ziyade facebook falan o tarz bir sayfa agilabilir genel
kimya bilmem ne laboratuvar: diye ¢iinkii insanlar o tarz seyleri daha ¢ok
kullaniyor. Mesela ona (ye olabilirler, asistan o hafta ne deneyi yapacaksa
atabilir ya da kim yapacaksa hani facebookta dolasirken su da videoymus diye
ag¢ip bakmak daha kolay olabilir yani (TA #1)

Rather than mail group, a Facebook page like “general chemistry blah-blah
lab” can be opened as students use those pages more. They can be the member
of that group and get informed about the topics and experiments. Also they can
encounter some videos as they scroll down. It may be way easier (TA #1)

4.3.3.2.1.5 Website announcements

Regarding the website announcements, participants complained about both university
and department’s homepage. For the university’s homepage, any information was
provided about the OCW website so that the information could be given in visible and

attractive format on homepage.

Nasil desem daha gok reklam verilebilir reklamdan kastim mesela ODTU’ niin
ana sayfasina girdigimiz zaman kosede gorunebilecek bir yerde hani goze
carpabilecek bir sekilde OCW seklinde daha boyle hani allah allah bu neymis
diye millet tiklar ordan gériir yani (SMI #1)

Also, they can place an advertisement at a visible corner of for example the
home page of METU website with the ocw symbol. So students may want to
check the link out of curiosity (SMI #1)

In addition, the link for the resources was provided in Chemistry Department website
under Quick Links section but some participants did not find this strategy efficient
because it was not in a position to attract the people’s interest. In addition, students
barely used the Chemistry website through their course process. Thus, some

participants offered another strategy to increase the awareness about the resources.

Yani en cok kullandigimiz bazi sitelerle 1lgili bir mesela metu online a bir
reklam gibr bir sey gecilebilir general announcement... onun disinda benim
.yani cunku acikcasi okulun cok fazla siteSt var aslinda ama cogumuz
bilmiyoruz bu siteler1 bize pek haber veren de olmuyor acikcasi ama dedim
yant en cok kullanilan sitelerle ogrenebiliriz yani metu online de (SMI #7)
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Well something like advertisement, general announcement links can be added
to the most popular websites like METU online. Actually, the school has many
websites, but we re not aware of them much and no one inform us about these
websites. But as | said now, we can learn it online through popular website like
METU online (SMI #7)

For this suggestion, a faculty member expressed that he shared the links under metu

online years ago but he did not check or update them.

4.3.3.2.1.6 Presentation during the class

Some participants suggested showing the resources before the first class to increase
the awareness about the resources. Regarding this suggestion, it was important to
describe the possible benefits and effects of resources for the first users. One of the

students explained this suggestion in her comment below:

Ama 1ste ocw ne bunlar ne yapar falan diye daha once kullanmamus bir insan
olsaydi eminim cok da bakmazdim sanirim once birazcik bunun ne oldugunu
tanitmak gerekiyor hant ya evet ocw var hadi girin bakin demek degil de burda
sunlart yapabilirsiniz bu sizin 1cin sunu yapmaniz icin yani fayda saglar gibi

bir bilgilendirme gerektirebilir (SME #9)

But, if I hadn’t used ocw before, I wouldn’t check what it is and what it does.
So 1 believe, it needs to be made widely known. Rather than just saying “there

is ocw go check it out” you may have to explain what the students can find
there, that it would be beneficial for them in this or that way (SME #9)

In addition, one of the teaching assistants portrayed the potential practice of the

presentation in the following comment:

Tanitim toplantisi video ile yani soyle, soyle deneyler ile ugrasacaksiniz, genel
kimya labt budur. Soyle bir labdir. Su deneyler yapilacak oyle bir genel ve
orada da o videolar kullanilabilir kisa, kisa. O zaman aa ne giizelmiy falan
ilgisi yaratip, ondan sonra her deneyden dnce o tesvik olur. Oradan bakarim
diye yer edinmiys olur yani beyinlerinde (TA #6)

The introduction meeting can be made via a video which briefly explains what
kind of experiments the student will encounter, what is general chemistry, what
experiments will be carried out. Then you grab the student’s attention before
the experiments. The students learn that they can check the experiments from
the website (TA #6)
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4.3.3.2.2 Encouragement practices

There were many motivation and encouragement factors, which affected the students’
use of resources as mentioned in the use section. Therefore, the students’ usage profiles
basically shaped by these factors so that in order to encourage students, some practices
could be applied based on these factors. One of the faculty members claimed these

factors as:

Yani soyle olmast lazim. Ogrenci emek koydugu zaman onun karsiliginda bir
sey almast lazim. Puan mi alir yani bir odiilii olmast lazim. Biz genellikle
koyuyoruz ama ol¢miiyoruz. Yani kullaniyor mu kullanmiyor mu? Kullanan
oradan bir menfaat sagliyorsa 6grenci hep ona bakiyor. Ekstra bir zaman
¢linkii. Ekstra zamamni koyarim ben bundan ne saglarim. Hi¢ sagladig: bir sey
yoksa bakmayanla bakan arasinda bir fark yoksa bakmiyorlar. CUnki zaman
o, yapmuyorlar (P #1)

Well, it should be like this: when a student makes an effort, s’lhe must get
something in response. A grade or any reward. We generally add this but we
don’t evaluate if the student uses it or not. Those who use will always use it if
they profit from it somehow. As it requires extra time, the student wonders if
it’s waste of time or does any good for him/her. If there is no difference between
those who always follow the website and those who don’t, then students stop
using it because time is important (P #1)

Regarding these factors, some suggestions were offered by participants in order to

encourage students to use the resources.

4.3.3.2.2.1 Peer encouragement (Social influence)

Regarding first encouragement, students were influenced by their peer’s perceptions
and opininons about the resources. Some participants mentioned that they could be
motivated to use the resources according to the people’s behaviors and ideas in their
environment. The dialogue between the student and the researcher aimed to clarify this

issue:
Interviewee: Ek puan kazansam, kesinlikle yani % 99 sey yapardim ki hani
herkes yaptigi i¢inde yapardim. Ek puanmin derdine diistiigiim icin degil. Ek

puan olsa herkes yapardi. Bende niye ben yapmiyorum diyip, herkes yaptig
icin yapardim. Siirii psikolojisine girebilirdim.
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Interviewer: Peki, herkes yapmasa diyelim?

Interviewee: Herkes yapmasa, benim ¢evremdeki insanlar yapardi biiyiik
ihtimalle. Sonugta muhabbeti donerdi. Bir hafta girmesen, sirf gecen hafta
puan kaybettim bu hafta gireyim diye bunu ek puan olarak degil normal puan
olarak gorurdu herkes. O yiizden sey yapard: herkes (SMI #9)

Interviewee: If | had got the additional point, 1 would 99 % make it, as
everybody did. It’s not because I am concerned about the additional point.
Everybody could have done it with additional point. And | would do it just
because everybody else did. | could have got into mob mentality.

Interviewer: So what if not everybody does?

Interviewee: Even if nobody does, people around me would do most probably.
We would at least talk about it. If we don 't attend one week, we would definitely
try not to miss the following week. I mean we wouldn’t perceive this as an
additional point but a regular point. So everybody would try to attend (SMI #9)

4.3.3.2.2.2 Bonus point

As mentioned before, grade was a motivator for using the resources. Regarding
encouragement, some participants agreed to be given bonus points, which could
increase their motivation to use the resources. They thought that the students were
motivated by some rewards or conditional situations but the final acquisition could be

beneficial for learners. One of the students explained her idea about this situation as:

Bence olabilir yani sisteme hant login olup ogrenct numarasiyla mesela iste 1
puan 2 puan neyse videoyu izleyip videoyu bitirip tamam 1ste puani aldiginiz
gib1 bir sistem guzel olabilir tamam evet biraz zorlama olacak ama en azindan
bircok insan bunun faydasini gorecektir (SME #9)

I think it could work. I mean, the student can log in to the system with her
student number and for example, she could watch the video until the end and
whatever the point would be; she could get one or two points. Alright, it could
be a good system when you get those points. It would be a bit HARD but at
least lots of people would be able to benefit from this (SME #9)

On the other hand, whether most of the students were satisfied with the bonus point
idea, many of them did not argue to use grading for the use of OERs. They thought

that this strategy could be coercive situation for them. They also supported that the
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rewarding could not be derived from the external factors, it should be internal for them.

One of the students explained this situation more detailed in his comment:

Eger amaciniz ogrenciye daha fazla kullandirmaksa kesinlikle notun bir etkist
olacaktir ama bunun notla degerlendiriimesini de sahsen takdir etmem.
Ogrenmek 1steyemin kullanmas: gerektigini dusunuyorum ogretiyor da ayni
zamanda. Eger dogru duzgun yapilabilirse hant bunun zaten bir not getirisi
olacaktir hant bunu bunu kullanmayla ayriyeten bir not vermenin de anlamsiz
oldugunu dusunuyorum (SMI #3)

If you aim to make the student use this system more, the grade will definitely
be effective, but I don’t think it is a good idea when they assess it by the grades.
I like the idea that students who want to learn should use this; at the same time
it teaches something. If it is managed properly, it will bring points. | think it

doesn’t make sense when it is graded separately upon using the system (SMI
#3)

In addition, the second problem about this issue also revealed the question of how the
students’ usage activities were followed. The students could login the website with
their accounts, which could be determined by their names, but the problem about
quality of the activities were still remained. The students could interest in other
activities while the video continued to play in the background. Therefore, the rewards

based on grading could not be reliable to detect the use of resources.

4.3.3.2.2.3 Popularity

Other encouragement was remarked as the popularity of the resources. Some students
mentioned that they selected some online resources based on their popularity so that
increase the awareness and popularity of the resources could be resulted in increase in

use.

Bunu sadece ODTU de degil, genel olarak kullamldigim bilmek hani herkesi
tegvik edebilir. Sadece okul i¢inde degil, bunun genel olarak popiiler olmasi,
herhangi durumda popiiler olmasi, bunun kullanimini ¢ok artirir. En azindan
benim icin oyle olurdu yani. Ciinkii herhangi bir Open Course 'u izlerken
ODTU disindaki, direkt yani insanlarin ne kadar izledigine gére izliyorum,
poptlerlik de dnemli yani (SMI #9)

It could encourage people to know that this is used not only in METU but in
other universities too. If it becomes popular, not just in the school but in
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general, in any ways, more people will start using it. At least I would, | mean.
Because when | watch an Open Course out of METU, | watch it according to
how many times people have watched that, so popularity is important as well
(SMI #9)

4.3.3.2.2.4 Mobile applications

The last suggestion for the encouragement was to develop a mobile application to give
some information about the course. One of the students mentioned his suggestion in

the quote below:

Yani simdi mobil uygulama olsa bir sonraki giin labim oldugunu hatirlatici vs.
bu tarz seyler yapilabilse ki telefondan bunu da artik ¢cok rahat yapabilirim.
Ben hani lab periyodumu girdigim zaman benim haftaya hangi labim oldugunu
sOyler. Bende onun videosunu izleyip rahatlikla girebilirim (SMI #8)

So if there is a mobile application now which tells me that | have a lab course
the next day etc., if it can do this kind of things, which I can do it very easily
on my phone now, when | enter my lab period, it will tell me which lab course
I have next week. And I can watch its video easily (SMI #8)

Related with the advertisement and encouragement factors, participants were asked
how the resources should be provided through the system: optional or mandatory.
Small part of the participants thought that the students should be entailed to study on

their courses, which a student explained in his comment below:

Optional olursa 100 6grenciden 10 tanesi ancak kullanir. Digerlerinin haberi
vardir ama ya bosver gidelim derse kafasi olur. Ogrenci ¢iinkii rahat adamdir.
Derse (26:49) derse gelmez. Optional verirseniz, yani derse gel veya gelmeden
(26:54) Bunun gibi diistintirseniz bazi seyleri kabul etmeniz lazim, optional
yapamazsiniz (SME #16)

If it was made optional, 10 out of 100 students would use it. The others would
know about it but they would say “Never mind, let’s enter the class.” because
a student usually chills. You tell her to come to the class but she doesn’t. You
give them the option, like “Come to the class or study at home.” If you think
this way, you need to accept some things, you can’t do it optionally (SME #16)

On the other hand, most of the participants agreed to be encouraged to use the OERSs

rather than some obligatory practices. They supported that some students might not
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need to use them. A teaching assistant explained her perspective about this statement

below:

Bence ekstra kaynak olarak kalmast daha iyi ¢iinkii ben her zaman igin
dayatmadan hoslanana bir insan tipi degilim. Mecbur edildigi zaman mesela
soyle oluyor, prosediire de sozde ¢alisip geliyorlar ezberliyorlar anlamadan
geliyorlar yani sonucgta ona c¢alismak zorunda olduklar: icin ama bazi
gercekten ilgili olan ¢ocuklar, oradan da okuyorlar, videoyu da izliyorlar.
Hani bu birazcik onlarin  sorumluluklarina kalmali. Her seyi biz
ustlenmemeliyiz diye diistiniiyorum (TA #1)

1 think it is better when it stays as an extra source because I personally don’t
like enforcement. When it is a must, for example this happens, the students act
as if they have studied, they memorize it but they don’t understand it, [ mean
they have to study for that eventually. But the some students who are really
enthusiastic to learn read it on there too, and they watch the video as well. So
they should be up to their sense of responsibility. | think we should not be
responsible for everything (TA #1)

Thus, some obligatory practices might not be beneficial for the students but the
common perspective derived from the observations and interviews was to integrate the

resources into the system.

4.3.3.3 Organizational Practices
4.3.3.3.1 Sustainable practices for the course

There was circulation among the faculty members who were responsible for general
chemistry course. When the resources were first created and announced, only
responsible faculty members were interested in the resources. Therefore, when these
faculty members changed, new instructors were informed about these new
developments. For this issue, one of the faculty members suggested employing a

coordinator to inform the instructors.

Yani o hazirlamsin temel felsefesi neydi? Ogrenciye nasil sunuldu? Nasil
ogrenciden feedback alindi? Mesela benim a¢imdan orada bir kopukluk var.
Onu kim yapar? Nasil yapilir bu? Yani bir genel kimya koordinatorii gibi bir
sey olup da yeni gelenlere hakikaten bu sistemin simdiye kadar yapilmis olan,
nasil yapildigi aktarilabilse, boyle bir kopuklugumuz oluyor. Yani Kimse

201



burada sabit olmuyor. Bir siire sonra oradan kopuyorsunuz, baska bir derse
gidiyorsunuz. Baglanti kopunca da daha once ne yapildigi kopmus oluyor.
Yani sizin sordugunuz bazi sorular bana ilk defa yani 6yle bir sorun oluyor (P
#1)

So what was the basic idea behind that preparation? How was it given to the
students? How was the feedback taken from the students? For example for me,
there is a disconnection there. Who would do it? How is it done? | mean if a
general chemistry coordinator came and told the new comers that this system
was made and explained how it was made, we wouldn’t have that
disconnection. | mean, no one is steady here. After a while you disconnect and
you enter a new course. When you disconnect, what have been made is gone.
So the questions you are asking me, the first time, so this kind of a problem
occurs (P #1)

4.3.3.3.2 Sustainable practices for the OERs

Since the resources were first developed, any improvement or update was
implemented. While the faculty members and teaching assistants did not have much
time and technical profession, the department was dealing with much important issues
so that the resources was not an initial problem for the department. Therefore, in order
to make some improvements about the resources, some suggestions were raised during
the interviews. From the instructors’ perspective, a working group could be attended

to improve the resources:

Iste biraz videolara bakmistim eksikleri cok. Yani iste secti falan size de gelen
seyler var daha giizel de olabilir ama bunun i¢in de para lazim onu da
biliyorum, para var mi onu bilmiyorum:) Bunun iistiine emek harcamak lazim,
actk¢asi ¢ok ekip olmast lazim ciinkii biz gercekten cok mesguliiz. Ustiinden
soyle bir hizla konusup bir seyler konusup yapacak bir ekip lazim bunu. Cok
tistiine gidebildigimiz yok, asistanlara da yiikleyebilecegimiz bir sey degil,
bunun iistiinde ¢alisacak birilerinin olmasi lazim. O sekilde bence ¢ok giizel
videolar ¢ikartilabilir. Daha once de konusmustuk hani biz de zaten elimizde
bulunan saywyt hatirlamiyorum ama 20'nin tistiinde kesinlikle 40 civart olabilir
bir hazir zaten malzeme daha ¢ok lise 6grencilerine yonelik ama malzeme de
var zaten. Cegitlendirilebilir bunlar yapacak ekip olduktan sonra yani
yaptladabilir (P #2)

So | watched the videos a bit and they have many deficits. It’s like, there are
stuff that is coming to you too, it can be better but money will be a need I know
that too, I don’t know if there is money @ People should make an effort on this,
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actually there must be a team because we are really very busy. There must be
a team that has to talk quickly and do something for this. We can spend much
time on it, and we can’t give this responsibility to the assistants, there must be
someone to work on it. | think that way, very good videos can come out. We
talked about this before, I don’t remember which number we have in our hands
but it is over 20 definitely, it can be about 40, a sample material is more like
for high school students but there are already some materials. They can be
diversified; | mean when there is a team that can do it, it can be done (P #2)

In addition to the suggestion above, an interdisciplinary approach could be followed

to improve the resources as a faculty member emphasized in his comment below:

Ama bunlarin hepsi icin koordineli bir ¢alisma ¢ok iyi olabilir. Yani onlarin
gelecekte kullanabilecekleri deneyleri koymak, ondan sonra similasyonlar igin
sizlerle isbirligi yapmak, onlarin 6gretim iiyeleriyle igbirligi yaparak boyle bir
seyi tasarlamak miimkiin (P #1)

But a coordinated work can be very good for all these. I mean adding
experiments that they can do in the future, working with you on the simulations,
it is possible to design such a thing by cooperating with their teaching staff (P
#1)

While the OERs were being created, Chemistry Department worked collaboratively
with Instructional Technology Support Office to get technical and instructional
support. For future improvements, also the different departments could be included to
design the experiments oriented by their students’ interest and profession. However,
for the general chemistry main course and other laboratory courses in Chemistry
department, they were not eager to provide new resources. One of the faculty members

described this issue from his perspective:

Bizimki zaten genel kimya malzeme olarak internette o kadar ¢ok ki o tarz bir
dersi videosuz vesairesiz animasyonsuz hazirlamak bir seylerle ugrasmadiktan
sonra zaten internet genel kimya bilgisiyle dolu. Diger derslerde de yapilabilir
hani tist derslerde de ama hani ne kadar olur ne kadar olmaz yapilacak sey
gercekten deger mi, izleyicisi ne kadar olur kismi ¢iinkii genel kimyanin
marketi belli. Digerlerinde belki biraz diisiinmek lazim (P #2)

You can find so many of our materials on the Internet, it’s easy to prepare a
course without videos or such, without animations, the Internet is already full
of chemistry facts. You can do it in other courses too like upper grade courses
but I don’t know how much it can be or if it is worth what will be done, how
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many viewers there will be because the market of the general chemistry is
obvious. Maybe one should think of the others (P #2)

4.3.3.3.3 Lack of communication on information channels

Regarding the last strategy about organizational issues was to constitute a group for
communication. For this strategy, also a coordinator could be assigned to arrange the

information for students.

Benim kimya labinda boyle kapali bir grup kurulsa atiyorum, maden boliimii
ile alakali bizim lab koordinatoriimiiz ya da lab asistamimiz tarafindan
kurulup, arkadaslar bir hafta sonra yapacaginiz deney budur, bu deney icin
size gerekli bilgi ve simllasyon budur denirse ki ¢ok kolay bir uygulama ki
grup kurmak ve gruba listedeki insanlari eklemek artik ¢ok kolay bir uygulama.
Isminizi soy isminizi girdigi zaman gayet net iiye olunabiliyor. Okul hesabima
mail gelmektense, facebook gibi bir gruba eklenip, takip etmem daha kolay
(SMI #8)

If, so to say, such a closed group is created, about mining department by our
lab coordinator or lab assistant, if we say “Guys, this is the experiment that
you will do next week, this is the information and simulation that you need for
that experiment.”, it will be very easy to create a group and add the people on
the list. When you write your name and surname, you can be a member easily.
It is easier for me to follow when | am added on a group like Facebook, rather
than getting e-mails on my school e-mail (SMI #8)

Most of the students complained about the information channels in Chemistry
Laboratory course. Some students gave some examples from Physics Department,
which was defined to provide a successful communication between students and
department so that strategy could increase the interaction and adoption of the students

with the course environment.
4.3.4 Institutional Practices

In addition to suggestions for the issues on department, some participants offered many

practices for institution under three topics.
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4.3.4.1 Generalize Sharing Culture

The first suggestion was to generalize sharing culture throughout the world. Most of
the participants supported that the traditional education faced a change in people’s
learning styles and strategies so that sharing the information became more important

in this new era. One of the students highlighted this perception in her comment below:

Ciinkii  egitim artik tamamen hocalardan aldiginla kalmyyor, hicbir
tiniversitede hi¢bir seyde bu boyle olamaz. Kendini gelistirmek, ilgi alanlarin
daha baskin kilmak... Zaten bilgi ¢caginda yasiyoruz, bilgi kazaniliyor, biraz
daha sey yapmak icin artik... Ciinkii kitaplar da bir yerden sonra
giincellenmedigi igin yetersiz kaltyor. Ama internette videoyu glincellemen ¢ok
daha rahat. Teknolojiyi glincel olarak takip etmek icin de 6nemli (SMI #18)

Because education is not only what you receive from teachers anymore; it is
not the case at any university. Improving yourself, strengthening your
interests... We live in the information age; information is earned to do many
more things now. You know the books are also insufficient since they are not
updated after a point. But it is much easier to update a video on the Internet.
It is also important in order to follow technology timely (SMI #18)

The institutions played an important role for providing valuable and reliable
information for people in the world so that the institutions had a pioneer role for new
educational developments like open educational resources movement. Related with
this perspective, one of the students explained in detailed why the institution should

share the resources as below:

Yani materyallerin actk olmasi gerekiyor. Ciinkii neden? Internetin gerekliligi
aslinda o bence, internetin temel amaci o zaten kurulurken. Bence bunun
olmasi gerekiyor. Insanlar biraz daha o toplum icindeki bilgi seviyesi farkin
da bu sekilde biraz daha azaltabiliriz yani. Ciinkii neden? Herhangi bir ornek
veriyorum, Sakarya’da okuyan bir adam neden ODTU niin kaynaklarim
inceleyemesin? Belki ekstra bir sey gorecek, ekstra bir sey katacak ya da ben
buradan MIT ninkini gorebiliyorum mesela. Insan oniindekini béyle biraz
daha onu inceleyebilirse, inceleme firsati olursa bence daha da ileriye
gidebilir yani. Her konuda insana sans vermek gerekiyor (SMI #19)

So the materials must be open. Why? | think it is the necessity of the internet,
that was already the main goal of the internet while it was being made. | think
this must be done. This way, we can reduce the difference of knowledge levels
in a society. Why? Let me give an example, why wouldn’t a man studying in
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Sakarya be able to look through the resources of METU? Maybe he will see
something extra or he will add something extra or for instance I can see MIT’s
stuff. If a person can look through things ahead of her,if she can have this
opportunity, she can go further I mean. We should give a chance to people in
every respect (SMI #19)

Some participants also mentioned the benefits of sharing the resources for both the
institution and students. For the first argument, one of the faculty members discussed

this issue form his perspective:

Soyle diyeyim bizim hazirlayacagimiz kaynak Ingilizce olacak hani Tiirkce
hazirliyor olsak belki Tiirkiye'deki diger tiniversiteler icin giizel bir kaynak
olabilir, hani fngilizce kaynak hazirlayinca hali hazirda MIT'nin, Harward'in
kaynaklar: varken bizimkisi belki biraz o agidan sey olabilir ama onlarin tabii
derslerinin icerigi ve content ve sey itibariyle ortiismeme durumlariyla belki
bizimki daha yerel, klasik bir sey gibi. Bir yandan da diisiiniiyorum, sesli
diigtiniiyorum hani onlar varken bizim yapmamiz ama biraz daha farkl bir tarz
olacak, niye zenginlesmesin yani birisi yapti diye artik bir daha bir sey
vapmayacagiz anlamina da gelmiyor sonugta milyon tane kitap var yani
organik kimya kitabi var, bir tane dogru bir kitap, sey bir kitap yok yani, genel
herkesin ¢ok giizel dedigi bir kitap yok. O yiizden evet tamam olabilir (P #3)

I should say that the source that we will prepare is going to be in English. If
we were preparing it in Turkish, it could be a good source for the other
universities in Turkey. When we prepare a source in English, ours can be a bit
.. when there are MIT’s, Harvard’s sources but our courses may not match
theirs in terms of the topics and the content and stuff, so ours can be more
local or classical. Also | am thinking, thinking aloud about us doing this when
theirs are.. . But ours will be in a bit different style. Why wouldn 't it be richer?
I mean, just because someone else did it, it doesn’t mean that we shouldn’t do
anything anymore. | mean there are millions of books, there is the organic
chemistry book, there isn’t one right book, which like, everyone considers
good. So it can be a yes (P #3)

As mentioned in the comment above, METU could have a pioneer role for providing
essential information for students. In addition, Turkish course resources were not

sufficient so that these practices could close the gap in this area.

Therefore, the students and faculty members had high expectations from the university
each should preserve the quality and popularity among other universities in the world.

For the second argument, resources provided by the institution could be beneficial for
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both own students and other people in the world. Most of the participants mentioned
that if the faculty members in different departments provided the resources, their first
choices would have been these resources. The supporters of this argument had many
reasons. While some students wanted to study on their courses after the classroom
especially for their exams, some students interpreted the university’s resources more
official and reliable. One of the students also mentioned the last reason to prefer their

own university’s resources:

Diger okullardaki anlatiminda buradakinin yani orada % 60-70°i ayni olabilir
ama mesela bizim burada iizerinde durdugumuz seylerin orada iizerinde
durulmuyor. Diger iiniversitelerinki de ¢ok yansitmiyor. Sonu¢ta bu okulda
egitim veren bir hocamin Open Course Ware videosu olsa direkt onu kendi
tiniversiteminkini kullanirdim. Ciinkii benim gercekte aldigim dersi o anlatiyor

yani (SMI #9)

So as to teaching, 60-70 % of what is taught there in other schools may be the
same as the one in here but what we emphasize here is not emphasized there.
And it doesn’t reflect the one of the other universities. I mean if an instructor
in this school had an Open Course Ware video, | would use that of my
university for sure. Because she is teaching the course that | am taking (SMI
#9)

4.3.4.2 International Reputation

University’s leading role on sharing the resources was also required to presenting them
internationally. Some participants thought that the institutions should have some
practices through the educational developments. Thus, within these practices, the
institution could have an international popularity in academy. Some participants
pointed their disappointment about the university’s academic popularity and activities.

One of the students explained his perception as:

Ha izledim sey tabletim var tablet orda iTunes University var mesela bizim
okulla ilgili higbir sey yok nerdeyse u hani o kadar genellikle 6vinalir ama
pek uluslararas: anlamda bir sey yok orda (SMI #7)

Oh yes | watched it, | have a tablet, there is iTunes University for example, but
there is almost nothing about our school. Err, it is usually praised but there is
nothing international on there (SMI #7)
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Regarding the popularity, one of the teaching assistants highlighted the possible thread

for quality of the institution in her comment:

Sonucta biz Tiirkiye 'nin en iyi iiniversitelerinden bir tanesiyiz. Bir baskasinin
ODTU ’niin sitesine girdiginde boyle bir sey varmis, ben bakayim dedigimde o
dersi bulamamasi bence ¢ok kotii bir sey bizim adimiza, yani tiniversite adina
cok kotii bir sey (TA #3)

We are one of the best universities in Turkey after all. | mean, when somebody
enters the website of METU and says “Oh there is something like this, I should
check it out”, and when they cannot find that course, it is really a bad thing for
us, | mean, for the university it is a very bad thing (TA #3)

These participants had an expectation that the university should be the leader for some
academic practices. They thought that the university should be located in international
academic marketing area and the resources should be provided outside of the

university. A student provided a suggestion about this issue in his comment below:

Universite ne yapsin? Su an diisiiniiyorum da onunla ilgili bir siirii seyler
vapiliyor KKMde, oturumlardi, sempozyumlardi, sunlardi bunlardi. Bunun
tamtimi i¢in boyle bir sey yapilabilir. Cevre iiniversitelerden insanlar
cagrilabilir. Uluslararas: ozellikle bir sey yapilabilir ama, bu yapilmadan énce
bence bu OCW’nin bir gézden gecirilip gelistirilmesi gerekiyor.
Gelistirildikten sonra reklami da béyle bir sey yapilabilir kesinlikle. Sadece
ulke icinde kalmayip yurt disi...(SME #10)

What can the university do? | am thinking now, there are many things being
done about that in KKM, sessions, symposiums and so on. Such a thing can be
done as an introduction of this. They can invite other people from nearby
universities. Something international can be done but before that, OCW should
be revised and developed. After developing it, they can advertise such a thing
for sure. Not only in the country, also international stuff (SME #10)

Another suggestion was to provide the resources through some popular platforms in

order to increase the awareness of the resources:

Onu mesela hani iTunes iyi olmasa da ne bilim ODTU niin bu sekilde
kaynaklarina erigebilecegimiz bir uygulama da olabilir bu hatta uygulama
olursa sadece app store da degil mesela Google play store a falan da
yayilabilir bu (SME #9)
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Maybe iTunes is not good but I don’t know, there can be an application by
which we can reach the sources of METU this way. If they make an application
out of this, it can be not only on app store but also it can spread on google play
store or something (SME #9)

4.3.4.3 Broaden the OERs for Different Courses

In line with the arguments above, most of the participants claimed to have more
resources for different courses. The courses they mentioned were diverse but the
popular ones were calculus, physics and the laboratory courses based on their

profession. One of the students explained this issue from his perspective and desire:

Fizik, kimya, matematik bunlar anlagilmasi agik¢ast zor dersler. Biyoloji de
olabilir, benim boliimiimde su an yok ama farkli kaynaklardan dinlemek, onu
calismak insana degisik bilgiler katabilir diye diigtiniiyorum (SMI #15)

Courses such as physics, chemistry, mathematics are actually hard to
understand. Also maybe biology, now I don’t have it in my department but
listening and studying from different source can give different knowledge to
people I think (SMI #15)

However, some participants had some concerns about the excessive number of
resources so that one of them suggested assigning some faculty members to create their

own resources.

Her dersin videosunu koymak abarti olur. Ama mesela 1 kisiyi gérevlendirip
sen dersi ¢ek ki bunu da hani bagkalarina karsi degil, kameraya karsi ve belki
birka¢ ogrenciye karsi ki hani yanls yaptiginda ogrenciler de yardimci
olabilsin. O tiir seyler giizel olur bence o konuda (SME #16)

Uploading the video of every course would be too much. But for example
assigning one person to take the video of the course on the camera, not to the
other people but in front of the camera and maybe with a few students, so that
they can help when the teacher makes a mistake, such things would be a good
idea in this respect (SME #16)

Students also suggested selecting popular faculty members among students to provide
their courses in website. Therefore, this strategy could be helpful for some faculty
members who was mentioned to have some concerns to openly share their resources.

In addition to share different resources, chemistry laboratory resources could also be
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improved for other students in different universities. The resources was shared openly
under the creative commons license, the scope of the content did not beneficial for the

students in different departments. A teaching assistant clarified this issue as:

Actkgasi evet yani su an sonugta o, siz sordugunuz icin tekrar diistindiim sanki
sey gibi hani o deneyi yapacak ogrenciler ve o deneye girecek asistanlar
kullanabilir gibi. Halbuki o aslinda kimyanin sayfasinda. Isteyen herkes ona
ulasabilir. Ama bu demek oluyor ki ¢ok evet iistiinde durulmuyor yani sadece
o laba girmeye yonelik. Yani o lablara yénelik bir ¢aliymaymis gibi kaliyyor
sanirim. Ama zaten o lablara yonelik amagla da yapilmis olmasi yani su an
onu normal bir kimya dgrencisinin izlemesi ona ne katar emin degilim (TA #2)

Actually, yes I mean now I think about this again because you've asked, the
students who are going to do this experiment and the assistants who are going
to be at that experiment can use it. However it is actually on the chemistry
page. Everyone who wants can reach it. But that means yes it is not given
attention, I mean it’s only for entering that lab. I mean it looks like it’s a study
made for the labs, I guess. But even if it’s for those labs, I'm not sure how it
would contribute to a normal chemistry student at the moment (TA #2)

Therefore, while sharing the resources with the world, the content should give a

meaning for different people outside of the institution.
4.4  Performance-Outcomes Theme

In this part, the performance outcomes of the students and the OERs’ effects on this
performance were provided related with the second main research question of this
study. First of all the effects of the OERs on students’ performances were provided
based on the questionnaire responses. Among 117 users, the students’ mentioned some

effects, which were provided in Table 4.7 below.
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Table 4.7 Effects of the OERs on students' performance

Benefit f %
Yes 99 90
No 11 10
Performance effect f %
Help me to conduct the lab  experiment 61 59.2
efficiently

Shorten the time to share for the 64 62.1
experiments

Help me to understand the experiments 73 70.8
Help me to ask less questions to TAs 47 45.6
Help me to increase my lab grade 34 33.1
Other

Regarding the users’ perspectives for the benefits of the OERs, 90% of the users found
them as beneficial. For the benefits of the OERs, the prominent perceived effects were
mentioned to help to understand the experiment (70.8%), to shorten the time for
experiments (62.1%) and to help to conduct the experiments efficiently (59.2%). As
seen from the results, the prominent factors was related with the cognitive and
psychomotor domains whereas the OERs were seem to have a less effect on academic

outcomes than other domains.

In order to explain the OERs’ effects on perceived performance, the qualitative data
would provide more detailed information. Therefore, in the following sections, the
effects of OERs on students’ perceived performances were provided based on
qualitative data in this study. This part began with the students’ expectation about the
course and was followed by the outcomes of using OERs in terms of affective,
cognitive, psychomotor skills and academic outcomes. Within the four outcomes, how

the students’ expectations were met were also provided at the last part of this section.
4.4.1 Expectations about the Course (Input)

The students were asked about the expectations for the laboratory course at the
beginning of the semester. Different expectations derived from the interviews and the

results were categorized under three domains; cognitive (to have a knowledge about

211



the experiments), psychomotor (to have practical skills) and affective (to get higher
grades, satisfaction and enjoyment). The first expectation from the course and the
resources was related with the affective domain, which focuses on getting higher
grades (N=12). Some students wanted to have satisfactory grades to pass the course.
One of the students explained his expectation from the course and the effect of the

resources on his comment:

Mesela séyle bakiyoruz, ogrenci olarak agik¢ast biraz da quiz ya da not
performanst olarak bakiyoruz derslere, bundan dolayt karsilamadi diyorum.
Baska tiirlii bir sey degil (SMI #15)

For example we look at it like this, as students we see these courses as a quiz

or grade performance, so it hasn’t met our expectations. Nothing else (SMI
#15)

Moreover, some students sought for enjoyement through experimental procedure
(N=2). For the second domain, psychomotor, while finishing the experiment triggered
some students as soon as possible (N=5), some of them expected to have some
practical skills about the experiments (N=6). This application also triggered some
students’ satisfaction for the course. A student expressed his expectation as the

quotation below:

Not haricinde yanhs anlasiimasin da ben vakit gecirmeye geliyorum hocam ya.
El becerisiydi hani bir kafa dagitma olarak geliyorum ben aslinda. Not igin hig
gelmiyorum. Fizik labi da ayni sekilde (SME #13)

Except for the grades, don’t misunderstand me but I am coming just to spend
time, 1 actually come just for a manual skill or just to busy myself with stuff. |
don’'t attend for the grades. Same for the physics lab (SME #13)

The third expectation was related with cognitive domain, which was about to have
knowledge about the procedure. For some students, the implementation process of the
experiments including the steps and the results of the experiments were important

(N=6). One of the students stated her expectation as follows:

Ben agikcast biraz Ingilizce oldugu icin dersler hem Ingilizcesini grenmek
istiyorum, hem de birazcik nerede neyi kullanacagimizi, ne olacagini o tepkime
sonucunda onu 6grenmek istiyorum (SME #11)
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| actually come because the lessons are in English, | want to learn both the
English version and what to use where, what will happen at the end of that
reaction (SME #11)

In addition to that, some students required having some information to interpret the
content knowledge in the experiments (N=2). One of the students explained her

expectation through this perception:

Ya biraz daha sey bekliyordum aslinda hani béyle deney yaparken bu deney
bunun i¢in yapiliyor. Biz surada su hatay: yapryoruz ama, soyle durumlar var,
sunu sunu hani daha deneyi yapip ge¢cmek degil de, deneyi neden yapiyoruz,
biraz daha mantiginin anlatilmasini bekliyorum. Hani tamam deneyin adi belki
biraz bilgi veriyor ama hani daha ac¢iklayici daha akilda kalici sekilde bilgi
verilmesini bekliyordum (SMI #11)

Actually | was expecting something else, for example, when the experiment is
being done, it is done for this. We are doing that mistake but there are these
situations as well, not just” do the experiment and you're done” but, why we
are doing that experiment, or | expect them to explain why we are doing that
experiment. Okay, maybe the name of this experiment gives it away a bit but |
was expecting to get a more explanatory and catchy information (SMI #11)

The expectations of the teaching assistants and faculty members also indicated the
different views among students and them. Faculty members’ expectation was mainly
comprised by cognitive domain. A faculty member clarified their purpose and

expectation for the course as below:

Ogrenciden seyi bekliyoruz, hani yaptigi isi yorumlama, buldugu sonucu
yorumlama yani ben bir sayt buldum, ne bileyim sicaklik ol¢iiyorum, dereceden
okuyorum yiiz derecenin iistiinde atryorum yiiz yirmi derecede ama suyun
sicakligint olgiiyor, bunu yargilayabilmesi lazim gibi yani ve bunlar aslinda
basit deneyler, akil yiiriiterek de coguna sey yapabilecegi deneyler, dolayisiyla
biz onu bekliyoruz ondan ama bunun igin de on hazirlik yapmast lazim,
vapmadigi i¢cin de su anda sizin dediginiz oluyor, geliyor laba iste robot gibi
okuyor yapiyor, ¢ogu icin konusalim yani bir kismi gergekten yapiyor yani
onlara bir sey diyecegim yok, okuyor yapiyor, okuyor yapiyor ya da gidiyor
asistana soruyor ¢uinkii icine hi¢ ne seyretmistir, ne foyii okumustur, biz video
koysak da o seyretmeyecek gibi bir sey:) Yani daha iyi video koysak da gene
seyretmeyecek (P #2)

We expect the student to be able to interpret the work she is doing interpret the
result she finds, I mean “I’ve found a number”or “I am measuring the
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temperature, | read the temperature as above 100° or 120°...” but the student
should be able to interpret this information and she could do this with simpler
experiments or by means of deduction in experiments, so we expect her to do it
but she needs to do a preparation for it. Since she doesn’t do that, it happens
exactly the way you are talking about now. She just comes to the lab and reads
and does it like a robot. To speak for most of them, a number of students really
do this, I can’t say anything about them, they read it, they do it, or they go to
the assistants and ask them questions... Some students neither watch anything
nor read the leaves, it is something like, if we upload the video, she will not
watch it @1 mean even if we upload the videos, she will not watch them (P #2)

Regarding the purposes, nearly half of the students did not have any expectation from
the course; they just wanted to do the experiment regardless of any particular aims
(N=10). Thus, the expectations about the course may vary across students but these
results were important to interpret the outcomes of students. In the next four sections,

how the resources affected the outcomes were analyzed.
4.4.2 Academic Performance Outcomes

The students’ grades were collected and analyzed based on the comparison between
the users and non-users’ grades by Mann-Whitney test. The results of this test were
run for eight conditions, which the number of users and non-users had highest
frequency in two semesters. For the first semester, four conditions were analyzed (Exp
2, Exp 3 and Exp 4 for METE group who were informed regularly, and Exp 4 for
MINE group who were informed before 4" experiment). For the second semester,
similarly four conditions were analyzed but the groups were interchanged based on the
informed and non-informed groups (Exp 2, Exp 3 and Exp 4 for MINE group who
were informed regularly, and Exp 4 for METE group who were informed before 41"
experiment). Based on Mann-Whitney test results, only in two conditions, the grades

were significantly differed. For the first semester,

e EXxp 2 in the first semester in METE group, grades of the students who used
OERs (Mdn=7.38) did not significantly differed from the students’ grades who
did not (Mdn=7.13), U=231,z =-.73.
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e Exp 3 in the first semester in METE group, grades of the students who used
OERs (Mdn=7.75) did not significantly differed from the students’ grades who
did not (Mdn=7.88), U=222, z=-.73

e EXxp 4 in the first semester MINE group, grades of the students who used OERs
(Mdn=8.00) did not significantly differed from the students’ grades who did
not (Mdn=8.63), U=233.5, z=-1.41

e EXp 4 in the first semester in METE group, grades of the students who used
OERs (Mdn=8.00) did not significantly differed from the students’ grades who
did not (Mdn=7.50), U=168, z =-1.65

Regarding the second semester results;

e EXxp 2 in the second semester in MINE group, grades of the students who used
OERs (Mdn=8.50) was significantly differed from the students’ grades who
did not (Mdn= 7.50), U=326, z = -2.32 that the users had higher grades than
non-users.

e Exp 3 in the second semester in MINE group, grades of the students who used
OERs (Mdn=6.50) did not significantly differed from the students’ grades who
did not (Mdn=5.50), U=332, z =-1.70

e EXxp 4 in the second semester in MINE group, grades of the students who used
OERs (Mdn=9.00) was significantly differed from the students’ grades who
did not (Mdn= 8.00), U=333.5, z = -2.37 that the users had higher grades than
non-users.

e EXxp 4 in the second semester in METE group, grades of the students who used
OERs (Mdn=7.00) did not significantly differed from the students’ grades who
did not (Mdn= 6.25), U=138.5, z = -1.53.

Similar with this result, the qualitative data displayed the students’ perceived academic
outcomes, which more than half of the participants conceived the OERs had not a
sufficient effect on their grades (N=21). In GCLC environment, quizzes and reports

constituted the main part of the grades. However, it is important to note here that the

215



content of the resources did not refer to the questions asked in the quizzes or reports

(N=16). One of the students stated this issue in his quote:

Raporu diyorsaniz bence etkisi olmaz ¢lnkl rapor ortak yazilan bir sey hani
genelde sikintisi olmaz onun girig quizine de etkisi olmaz hocam giris quizi
clnku sey yanmi orda genelde hani Kitaptaki seyler sonucta prosediru falan
okumazsaniz sadece o lab asamasini anlatryor abe prosedirini anlatiyor giris
quizine de etkisi olmayacagi icin lab puanina bence bir katkisi olmaz rapordan
yanr nadir adam vardwr Oyle diisiik alan o0 da ismi yazmamistir iste tam
anlamamistir soruyu gene yam Ingilizceden kaynakli problem var bence (SMI
#4)

If you are talking about the report, I think it wouldn’t affect anything because
a report is written as a group and there won'’t be any problems. It would not
affect the entrance exam?, because the entrance quiz is like, it’s usually the
things in the book so if you don’t read the procedure and such, it only talks
about that lab stage, abc procedure. Because it wouldn'’t affect the entrance
exam, it wouldn’t contribute to the lab grade. I mean there are very few men
who gets a low grade at the reports, | mean he did not write the name or he
didn’t understand the question, again there is a problem about English (SMI
#4)

Related with this comment, questions in the quizzes were mainly created by the
theoretical knowledge and safety instructions in the laboratory book. Four questions
were asked in the quizzes and generally two questions from theoretical knowledge,
one question from the procedure and one question from the safety instructions formed
the structure of the quizzes. Thus, the process-focused instruction did not provide
sufficient answers for the questions in the quizzes. A student mentioned this issue form

her experience:

Quizler biraz daha kitap odakli ya mesela daha spesifik sorulara yonelik
mesela iste bir formulu yazmaya yonelik ya da keyword lere yonelik hant
videoda genel bir anlatim ama quizlerde daha keyword odakli sorular var o
ylzden quizlere mesela videoya calisip videoyu iste izleyip u lab kitabim
okumadan geldigim quizlerde yapamadigim sorular oldu (SME #9)

Quizzes are mostly based on books, for example they focus on more specific
questions for instance about writing a formula or about keyword. There is a
more overall explanation in videos but the quiz questions are based on
keywords more. That’s why for example, since I entered the quizzes just after
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studying and watching the video, without reading the lab books, I couldn’t
answer some of the questions (SME #9)

Some students and teaching assistants mentioned that the OERSs could have an indirect
effect on their grades. They argued that the resources helped to understand and to
implement the process, which could affect the score they have (N=11). If the student
knew the procedure, they could focus on the theory in the teaching process. Thus, this
indirect effect recognized while writing the reports as one of the research assistants

remarked:

Lab notlart biraz rapor yazma ile alakali oldugu i¢in hani burada seye
donebiliriz belki direkt etkisi olmaz ama in direkt olarak teoriye daha ¢ok
odaklanacaklar i¢in biraz once konustuk ya hani deneyi daha iyi anlarlar.
Rapor yazarken daha bagsarili olabilirler (TA #1)

Since lab grades are about writing reports, we can talk about, maybe it
wouldn’t affect directly but indirectly, because the students would concentrate
more on theory, just like we talked a bit ago, they would understand the
experiment better. They would be able to be more successful in writing the
report (TA #1)

On the contrary, with the comments above, some participants mentioned that the
resources made them to get higher grades in the course (N=15). Resources helped the

participants to study on the course, which positively affects their grades.

Hatta bu sene bu lab dersleri benim sinav notlarimin da yikselmesini saglad:
cunkil hant o konuyu derse gitmeden ogrenmis oluyorum iste asit baz olsun iste
diger denge konulart olsun hani islem de yaptigim igin bir yandan ¢ok faydali
oldu lab notlarima video izlemek yan: konuyu bilerek gelmek (SME #9)

For that matter, these lab courses have helped my exam grades rise this year
since | learn about that topic before I enter the course like, acids or base or
other balance topics? Because | do processing, entering courses after watching
the videos and knowing the subject have been very beneficial on my lab grades
(SME #9)

However, it was not so possible to measure the direct effect of the OERs on the
performance because there could be many factors, which were connected with the

grades. A student explained one of them:
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Notumu etkilememis olabilir. Ciinkii bir sekilde birbirimize bakarak
yapwyorduk zaten deneyleri (SME #11)

Maybe it hasn'’t affected my grades because we were doing the experiments by
watching what each other was doing (SME #11)

4.4.2.1 Comparison of Group Performances

Derived from the observations, two groups were not dramatically different from each
other upon the laboratory performances. The teaching assistants were asked for their
observations about the group performances. Some of them (N=6) declared that there
was no difference between them:
Metaliirjide ogrenciler daha sey daha dogrusu ikisi de kimyaya gore
kiyaslarsak ¢ok ilgilenmiyorlar. Neden bu dersi aliyoruz diye diisiinen ¢ok

ogrenci var. Hani ¢ok bir sey diyemeyecegim bu konuda. Yani ¢ok da bir
farklar: yok (TA #5)

In metallurgy department, students are more, um, more honestly both of them
aren’t really interested when compared to chemistry department. There are so
many students who think about why they are taking that course. So I can’t say
much about this. | mean they are not very different (TA #5)

On the other hand, some assistants (N=5) defined METE group to have a higher

performance in the course environment.

Katilyyorum var. Ben gegen donemde giriyordum zaten 2 gruba da yani bence
var. Metaliirji daha kolay anliyor diyebilirim ve deney performanslari da
bence madene gdre daha iyi oldu (TA #7)

| agree that there are. | was teaching both of the groups last semester | mean
there are. | can say that metallurgy students understand better and their lab
performance has got better when compared to mining department (TA #7)

Regarding other groups except METE and MINE, some teaching assistants noticed the
different performances between the departments. Many factors were mentioned which
possibly created the performance differences in terms of the interest for the course, the
educational background, success on the university exam (OSS) and the personal
differences. Some teaching assistants and faculty member interpreted this issue
regarding the exam scores for university entrance. They claimed that students with
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higher grades were more successful in this course. A quote from the faculty member

clarified this issue as:

Cok fark var, yani iiniversite girig sinaviyla dersteki ilgi ve basart neredeyse
birebir. Ne kadar biz onlar: birazcik derste sey yapsak bile yine de siralamada
birazcik yaklasiyordur, biiyiik bir fark yaratan gormedim, 7 kag yil olmustu, 7
yvildir buradayim ve ¢ok boliime ders verdim hemen hemen hepsine ders verdim
yani o tiniversite giris sinaviyla dersteki ilgi ve basarilar: gidiyor. Avarage'da
konusuyoruz tabii yoksa her sinifin ¢ok iyi cocuklart var (P #2)

There are so many differences; | mean the enthusiasm and success they
perform in their lessons fade away with the university entrance exam. No
matter how much we ... them in the courses, they get closer in the ranking, 1
haven’t seen anyone who has made a big difference. 7, how many years has it
been, I have been here for 7 years and | have taught in many departments,
almost all of them, I mean the interest and success fades away with that
university entrance exam. Of course we are talking on average, otherwise there
are very good students in every class (P #2)

In addition to this issue, one of the research assistants also clarified the difference

between the departments by studying responsibility.

Gegen donem ben ¢evre miihendisligindeydim, onlar gercekten iyilerdi. Ben
kimya miihendisligine hi¢ girmedim ama iste giren arkadaslarimiz ¢ok ¢ok iyi
olduklarin soyliiyorlar. Insaatcilar iyiler, en azindan séyle séyleyim notlar
giizel. Eger ilgisizlerse de ama mecburiyet bile olsa yapiyorlar. Ustlerine
diisen vazifeyi yapiyorlar (TA #3)

Last year | was teaching in the department of environmental engineering they
were really good. | have never taught in the chemistry engineering but our
friends who have say that they are very good. The students in civil engineering
are good; | should say at least their grades are high. Even if they are not
interested or they are obliged to do it, they do it. They do what they need to do
(TA#3)

Some of the assistants defined the interest for the course as a major indicator for the
performance. The students from the departments, which offered chemistry related
courses, were more eager to do the experiments in the course environment. The

dialogue between the researcher and the teaching assistant clarified this issue:

Interviewee: Ashinda genelde performansi su etkiliyor bence miihendislik
ogrencilerinin ¢ok biiyiik bir ilgisi yok ama kimya ile daha i¢ i¢e olan gruplar
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daha ilgili olduklari i¢in biraz daha rahat daha iyi anlama niyetli olduklart
icin daha iyi diye diistiniiyorum ama en iist notu kime veriyoruz biz?
Bilgisayarcilarda geliyor, onlar ile iste kimya miihendisleri ayni olmuyor éyle

diyim.

Interviewer: Peki, sizde kimyaya daha hevesli olan gruplar hangisi? Yani
kimya miihendisligi var zaten. Onun haricinde boyle miihendislik
gruplarindan?

Interviewee: Genetik gruplari. Genetige ger¢i ben girmedim bu servis
kimyasinda veriliyor yani hangi tarafta verildigini bilmiyorum ama onlarda
daha sey diye hatirlyyorum. Bu yil girmedim de. Kimya miihendisleri,
biyolojiciler. Zaten miihendislik ogrencilerinden sunu ¢ok duyuyoruz hani sey

anlamasam ne olacak ki nerede kullanacagim bunu. O sekilde yaklasiyorlar
(TA #6)

Interviewee: Actually, | think what affects the performance is that engineering
students are not very interested but because the groups who are more involved
with chemistry are more interested and because they intend to understand the
courses more, that’s why they are better. However, who are we giving the
highest grade? Let me tell you that, computer engineering students are coming,
they and chemistry students are not the same

Interviewer: So, which of your groups are more enthusiastic about chemistry?
I mean, there is chemistry engineering already. Who, except for them?

Interviewee: Genetics groups. I haven 't taught in genetics though, this is taught
in service chemistry, I mean I don’t know which area it is taught but [
remember that they were more enthusiastic. | haven 't taught there this year.
Chemistry engineering students, biologists. We already here a lot from the
engineering students that: “So what, if I don’t understand this? Where will I
use this?” This is how they approach it (TA #6)

As seen in the differences above, the interest for the course generally created one of

the major indicator for the academic performance. In addition, the groups with higher

university exam grades were defined to generally have the studying responsibility so

that they had more comfortable course environment than other groups.

4.4.3 Cognitive Outcomes

Based on taxonomy of educational objectives (Bloom et. al., 1956; Krathwohl, 2002),

cognitive outcomes divided into two categories, which refer to first two categories in

the taxonomy: knowledge and comprehension. Derived from the observations and
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interviews, the learning activities and the OERs mostly indicated the knowledge

category in the taxonomy.

4.4.3.1 Remember/ Knowledge

The OERs perceived effects on students’ knowledge were examined under two

categories: procedural knowledge and factual-conceptual knowledge.

4.4.3.1.1 Factual-Conceptual Knowledge

For the factual-conceptual knowledge, there were not promising outcomes because the
OERs did not provide the content knowledge in its environment. The first benefit of
the resource was to provide some visual identification of the chemicals and equipment
(N=6) (knowledge of specific details and elements). One of the students mentioned the

effect as:

Daha fazla malzeme var, kimyasallar var, hani kullandigimiz seyler her hafta

farklr olabiliyor, beher gibi aparatlar disinda. Derece kullaniyoruz, bir hafta
iste isi yalitimi kap kullaniyoruz. O yuzden her seyi tanimamiz icin gerekli
oldugunu diistintiyorum (SMI #15)

There are more Kits, chemicals, | mean the things we use, they can be different
every week, except for the beaker kit. We use scale or we use heat insulated
vessels, so I think it is necessary to know everything (SMI #15)

In line with this issue, the OERs also assisted the students to be familiar with the
characteristics of the chemicals.(N=4) A teaching assistant shared her experience as

below:

Bence faydali ¢lnkl 6grenciler hangi kimyasalin sivi mi kati mi yani ne
oldugunu bilmiyorlar. Solusyon oldugunu da bilmiyorlar. Zaten bunlar
ogrenmek igin geliyorlar. Hani onlar: 0 sekilde gorduklerinde tanimuis
oluyorlar. Ha bu budur deyip oraya dogru yonelebiliyorlar (TA #5)

1 think it is beneficial because students don’t know which chemical is liquid
or solid, what they are or that it is a solution. They already come to learn
about these. When they see them like that, they recognize them. They say
“Oh, this is it” and they head towards that area (TA #5)
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On the other hand, one of the teaching assistants argued that the resources did not

provide sufficient information about the chemicals:

Simdi mesela voltaic cell, entalpi deneylerini izledim, bunlar hakkinda notlar
aldim. En basinda seyle bagslyor, kimyasallar, deneyde kullanilacak
kimyasallar ve aparatlar. Ondan sonra prosediirde sira sira anlatiliyor iste ne
vapilacak, nasil eklenecek falan. Fakat kimyasallar: hi¢ tanitmiyor, hani su
sudur, bu asittir, bu bazdiwr, boyle kullanirsak su zarart olur, iste solumayalim,
tenimize temas etmesin gibi hi¢bir sey yok (TA #4)

I've watched voltaic cell and enthalpy experiments, ['ve taken notes about
them. In the beginning it starts with chemicals, the chemicals that will be used
in the experiment and kits. After that, they start telling about the procedure
respectively, what will be done, how it will be added etc. But it never introduces
chemicals like “This is that,? This is an acid, that’s a base, if we use it like this,
it will do harm like that, we shouldn 't inhale it, we shouldn ’t touch it etc., there
is nothing like that (TA #4)

Some research assistants highlighted the possible indirect effect of the OERs on
content knowledge as to help to prepare their mind to learn the content knowledge
(knowledge of principles, theories and generalization). They proposed that the initial
learning of the procedure of the experiment could help the students to focus on the
conceptual knowledge and interpretation part which enable them to prepare their mind

(N=6). One of the assistants specified this issue as:

Yani ne yapacaklarini anladiklar: zaman bir adim 6ne ge¢mig oluyorlar. Ne
icin yapwyorlar artik 0 asamayr ge¢gmig oluyorlar. Clnki hi¢ bilmeden gelince,
gozlerinde canlandiramayinca, ne yapacagiz simdi neyi neye katacagiz ona
odaklaniyorlar. Olayr anlama kisminda olmuyorlar hani ama¢ olmuyor o
esnada. Onceden bunu goriirlerse (materyallerden bahsediyor) en azindan
diyorum ki mesela biret alacaksiniz. Biret hangisi diyor mesela. Orada onun
ne oldugunu bilecek yani hem kendi daha iyi uzli ilerleyecek hem de anlayarak
gidecek. Sen anlattigin zaman Uzerine pekismis olacak. En azindan hesap yani

simdi sey oluyor, ne yapacagimiza odaklaniyorlar. O agsamayr ge¢mis olacak
(TA #6)

I mean when they understand what they are going to to, they go one step
further. They have passed the stage of ‘“why they are doing this”. Because
when they come without knowing anything, when they can’t visualize anything,
they focus on what they are going to add to what. They are not at the
understanding part, it’s not the goal at that point If they have seen that from
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the beginning (she’s/he’s talking about the materials), at least I say “You will
get burets”. She says “Which one is buret? ”’If she knows what that is, she will
improve faster and she will continue with an understanding. When you tell
abou it, her knowledge will be reinforced. At least the calculation is like, they
concentrate on what we will do. She will have passed that stage (TA #6)

However, related with the content knowledge, the OERs did not promise higher
expectations and consequences. The scope of the content in the resources mainly
focused on the procedure of the experiments so that the system tries to offer this type
of knowledge through the laboratory book and the teaching process in the course

environment.

4.4.3.1.2 Procedural Knowledge

For the procedural knowledge, the OERs had an effect on memorization in order to
implement the procedure of the experiment. The first benefit mentioned was to help
the students to understand the procedure at least (Ns=17, Nw=6). One of the students

expressed his experience as:

Lab siwrasinda ne yaptigini tam anlamiyorsun hani mesela bir seyi bir seye
katiyorsun ama onlar ne bilmiyorsun ¢lnki orada bir not almaya ¢alistigin
igin, iste bu kaynaklar: kullaninca biraz hani ne oldugunu hani yazili olarak
iste 6zellikle simulasyonda ne oldugunu anlayinca olay: hani anliyorsun (SME
#4)

You don’t understand what you are doing during the lab, I mean for example
you mix something in something but you don’t know what they are because,
since you are trying to get a grade there, when you use those resources, you
get to understand what they are when you see what happens in the simulation
particularly (SME #4)

In addition to that, the resources helped some students to remember the procedure of

the experiments (Ns=19, Nt.=3). A student expressed the outcome from his experience:

Ben sadece orada dinleyip ve her yarim saatte bir stirekli ne yapacagumi sorup
deneyi bitirdigim zaman bir sey anlamiyorum. Buraya gelip oturuyoruz
arkadasglar islemler nasil yapiulyor deyip teslim ediyorum. Yani deneye dair
aklimda hi¢ bir sey kalmiyor ama oOncesinde izledigim sonrasinda kendim
uyguladigim deney oldugu zaman daha akilda kalici oluyor (SMI #8)
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When I go to the lab and just listen and ask what I should do every half an hour
and finish the experiment, I don’t really understand anything. We just come
here and | ask how the procedure is done and then I submit it. | mean nothing
about the experiment becomes permanent in my memory. But when | watch the
videos first, and then | practice that experiment by myself, it becomes more
permanent (SMI #8)

Related with the memorization, a teaching assistant shared her memory about the

users’ recall of experiments.

Laboratuvarda herkes izleyerek gelmiyor, bizim deneyimledigimiz kadariyla
ama izleyenler de direk kiyas yoluna gidiyorlar. Yani aslinda faydas: oluyor.
Videoda su sekilde yapiliyordu biz de bu sekilde mi yapacagiz ¢inki zaten
2010 da ¢ekilmig videolar. Dolayisiyla onu kiyaslamig yani. 2014 yilinda hala
ayni sekilde mi yapiyoruz diye sordu. Bu sekilde mi yapacagiz vesaire aklinda
kalmusg, faydast olmus demek ki (TA #11)

Not everyone in the lab watches the videos, as far as we have experienced so
far, but the ones who have watched them start comparing them. I mean it
actually helps. Like “it was done like this in the video, should we do it that way
too” because the videos were filmed in 2010. So the student compares them.
She asked if we were doing it the same way in 2014. “Are we going to do it that
way?” etc., so she remembered it, it helped (TA #11)

The OERs helped participants to visualize the process better than the laboratory book,
which supports the findings about the quality of the content knowledge in laboratory
book (N=11).

Cunkd kitapta okuyunca hani goziimde hig bir sey canlanmadi ne yapip ne

yapmayacagima dair. Kaynaklar bayagi yardimci oldu ne yapip
yapmayacagima (SMI #12)

Because when I was reading it in the book, I couldn’t visualize anything
about what I should and shouldn’t do. Those resources helped me a lot
about what I should and shouldn’t do (SMI1 #12)

Similar with the students, the OERs also have an effect on teaching assistants’

memorization and visualization of the experimentation process (N=5).

Videolar 6zellikle yeni baslayan bir asistan icin yeri geldiginde ¢ok hayat
kurtarict oldu. CUnku dedigim gibi daha once yaptirmadik, daha dnce bir
tecriibemiz olmad:. Ontimlizdeki donem ben tabi ¢cok daha rahat olacagim.
Clnkd bir donem gocuklara o deneyleri yaptirmis olacagim. Mesela su
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anda videolar: diisiiniiyorum ©Onumulzdeki donem ben tekrar devam
edecegim, 0yle oldugunda ben tekrar izlemem diyemiyorum ¢lnki unutuyor
olacagim (TA #8)

Videos have been life-saving for a newly-recruited assistant at times
because as I said before, we hadn’t had that done before, we hadn’t had an
experience. Next semester | will be more comfortable of course since | will
have had the students do those experiments. For example now | am thinking
about those experiments, | will continue next semester, and when that
happens, | won 't say I won’t watch them again because | will be forgetting
them (TA #8)

Correspondingly, visualizing the process also helped novice learners how to apply the
procedure in practice (N=5). A student explained his concern and the effects of the

resources on that in the following quote:

Mesela baz: insanlar var daha 6nce de lab deneyimi olan insanlar ama benim
yok hani benim gibi ¢ogu insan da var hani bizim i¢in yapacagimiz seyi gorsel
olarak gérmek etkili oluyor yani orada ne kadar asistanlar tahtada da anlatsa
bazen eyleme geldigimiz zaman isteneni yapamayabiliyorum (SMI #7)

May it be physics or chemistry, a person stumbles when she sees new stuff, |
mean how it should be written and how it should be done is written on that

procedure but we think about how we are going to do it since we haven’t done
much practice (SMI #7)

One of the faculty members also provided his comments about the possible effects of
the OERs on students’ procedural knowledge. He claimed that the resources could

support students’ practical applications during the procedure:

Genelde laboratuvarda bilmiyorum siz laboratuvar dersini hatirlar misiniz
aldiginiz seyleri hani boyle kagit tizerindeki prosediirii o an boyle fiiliyata
gecirmek ilk seyde insan ¢ok tutuk oluyor. Ama daha 6nce onu birisi
yaparken izlediginiz zaman hakikaten mesela beheri aldi, ¢Ozelti hazirladi,
onu ona doktu filan hani kafada ne yapacaginiz ¢ok daha netlesiyor.
Ozellikle deney uizerinde o videolarin ¢ok etkili oldugunu diisiiniiyorum (P
#3)

Generally in the labs, I don’t know if you could remember lab courses and
what you took, I mean a person can be very timid while putting the
procedure on the paper into action. But when you watch it beforehand, like
when somebody is taking the beaker, preparing the solution, pouring it into
that etc. it becomes really more clear in your mind what you are going to
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do. 1 think those videos are very influential on the experiments especially
(P #3)

However, for the procedural knowledge, most positive outcomes were defined with
using videos rather than simulations. Most participants mentioned that the
simulation environment were not successful to provide procedural knowledge as

provided in videos. One of the teaching assistants clarifies this issue as below:

Deneyin mantigint anlama konusunda simiilasyonlarin ¢ok etkili oldugunu
diigtinmiiyorum. Ctinkii simiilasyonda zaten orada bir beher goriiyor ve iste
bir biiret goriiyorsa onu onun igine koyup dokecegi belli. Yani hani bu béyle
yvapilir diye yapilacagi seyleri yani deneyde yapmasi gereken seyleri ¢ok
etkili bir bicimde anlattigimi, ¢ocuga 6grettigini diistinmiiyorum ama evet
¢ok eglenceli ve hi¢bir sakincast oldugunu diigiinmiiyorum (TA #8)

I think simulations are very effective for understand the reason behind an
experiment. Because it is already very obvious in the videos that he sees a
beaker and if he sees a buret, he will put it in there and pour it down. | mean
I don’t think he is telling what to do like “This is how it is done” very
effectively and teaches it to children that way. But it is very much fun and |
don’t think they are harmful in any ways (TA #8)

4.4.3.2 Understand/Comprehension

This part aimed to provide some results about the comprehension. Most of the
participants described their experiences as with the words of memorization,
remember and understanding, only small part of participants referred to the words
of comprehension and interpretation. (N=4) One of the statements about the

comprehension was to implement the process consciously:
Bir kere hani daha bilingli geldigimiz icin daha kolay yapabiliyoruz,
yaptigimiz seyleri daha iyi anlayabiliyoruz (SME #9)

For one thing, because we come to there with more knowledge, we can do
it more easily and we can understand what we are doing in a better way
(SME #9)

Another statement about the comprehension was to learn the purpose of the
experimentation process. One of the students expressed his experience in his quote

below:
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Yani neyi bulmamiz gerektigini yani 0 deneyi ne icin yaptigimizi
ogreniyoruz hani videoyu izleyince onu kavramis oluyorsunuz ve hani
geldiginiz zaman da quizde onunla ilgili bir soru oldugu zaman
cevaplayabiliyorsun (SMI #7)

I mean we learn what we are supposed to find and why we are doing that
experiment. | mean when you have watched the video that means you have
grasped that and when you come there you can answer a question about
that in the quiz (SMI #7)

However, the major argument about the OERs was related with the interpretation.
This issue also related with what students learnt about the content from the
laboratory book and the teaching process. Mentioned in the teaching process part,
the processes in the system (teaching and learning) and the OERs did not provide
any critical thinking for learners. The cognitive level of the students possibly
remained on the knowledge level. Most of the students were criticized to have
meaningless learning experiment in the laboratory environment, which was
supported by the results in the teaching process. One of the faculty members

criticized this issue within the dialogue between the researcher and faculty member:

Interviewee: Orada dgrenci seyrettigi zaman aslinda 6grenci sadece ha bu
bdyle oluyor, bu béyle oluyor ¢unki yani bu o. Yani bilmiyorum yani garip
bir seyi var yani ogrenci bir seye baktigi zaman kendim de ayniyim, ayni
sekilde ha bu boyleymig yani tamam, gidiyorum ezbere yapiyorum.

Interviewer: Ezberlediklerini mi diisiiniiyorsunuz?

Interviewee: Yani ezberleniyor. Ha baz: ¢ocuklar tabi ki kritik diisiinceyi
vermeyince ezberleniyor ama kritik diistince verilince bu adam da burada
hata yapmug deniliyor. Bak eldiven dahi giymemis, kimya lab: diye kag tane
ogrenci ¢iktr, hi¢ ogrenci ¢ikmadi (P #4)

Interviewee: When a student watches it on there, he actually says like, “Oh
this is it, this is how it’s done because this is it.” I mean I don’t know
because it’s something strange, I mean when a student watches something,
he goes like “I’'m the same, the same way, oh this is like that, okay, I should
go and do it by rote

Interviewer: Do you think they memorize it?

Interviewee: It is memorized. Surely some of the students memorize it when
the critical thinking is not taught but when it is taught, they say “This man
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made a mistake on that point.” How many students have come out and said
“Look, he isn’t even wearing gloves”? None (P #4)

Similar with the faculty members, some students also argued this issue from his

experience with the resources as in the quote below:

Similasyonlar ve video, kitapta ne yapilmas: gerektigini soyluyor. Mesela
en fazla agikladigr sey: su maddeyi katryoruz katalizor olarak. Tamam
mesela kattim onu da benim yaptigim islem ne? Tamam ben ona katalizori
katiyorum ama sey mesela, Uzerine wsiK diistirdiik bir tane deneyde, ben
sonradan dgrendim Uzerine diistirdiigiimiiz 151K iste oradan elektronu
koparryormus, 0 ona gore renk veriyormus. Onu ben bitirdikten sonra
anladim her sey, yaparken ben neden bunu bdyle boyadim, iste neden is1ga
tuttum higbir sey bilmedigim igin tamamen o videoda gordiigiim gibi,
kitapta okudugum gibi ezbere dayalr yaptim yani (SMI #19)

Simulations and the videos are telling what to do in the book. For example
what to explain the most is, “We are adding this substance as a catalyzer”.
Okay let’s say that I added it but what is the activity that I am doing?
Alright, 1 am adding the catalyzer into that thing but for example, we
exposed it onto the light in an experiment and I learned later that the light
we reflected onto it plucked the electron off, and it turns into a color
according to that. I understood it after I finished it, | did it by heart just like
what I saw in the video, just like the way I read it in the book, I didn’t know
why it gave off that color and why | held it against the light (SMI #19)

Thus, the teaching and assessment process, which relied on the memorization rather
than the interpretation, affected the students’ content knowledge in the laboratory
course. Neither the resources nor the opportunities which system provided seemed

to be successful for satisfactory content knowledge.

One of the faculty members also examined this issue through the educational
system. He argued that our educational system supported the students to get higher

grades rather than to learn and interpret the knowledge.

Ogreniyorum demiyorlar ve demeyecekler ciinkii sistem onu soyluyor sana.
CGUnkd yarin 6bir gun kimse sana senin ne kadar dgrendigini ne kadar
i¢sellestirdigini ne kadar oturttugunu 6lgmiyor herkes ¢inku hocalarimiz
dahi zamaninda AA getiren hocalarimiz degil mi? (P #4)
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They are not saying that they are learning it and they won’t because the
system is saying that to you. Because tomorrow or the day after, nobody
will tell you how much you have learned and how much you have
interiorized it and how much you have pinned it into your mind because
even our teachers, aren’t they the ones who got AA back in the time? (P #4)

Related with this criticism, a teaching assistant interpreted the students’ learning in

this course through this perspective in the following comment:

Mesela prosediirde gerekli adimlari teker teker gosteriyor. O adimlart takip
ederek guzel sonuglar elde edebilirler. Ama giizel sonuc elde edebiliyor
olmalart anladiklart anlamina gelmez bence, yine yalnizca yiiksek not
almalarini saglayabilir sadece (TA #4)

For example they show you the necessary steps one by one in the procedure.
They can follow those steps and can get good results. But when they get

good results, it doesn’t mean that they have understood it, it can only help
them get high grades (TA #4)

Therefore, the teaching method, assessment techniques and the resources did not
support the students’ learning process based on comprehension and interpretation.

They only helped to finish the experiments successfully.
4.4.4 Psychomotor Skills and Activities

4.4.4.1 Technique in Using Chemicals and Equipment

Some participants mentioned that the OERs had an effect on how to use the
chemicals and equipment. Supported by knowing the chemicals and their
characteristics in factual-conceptual knowledge part, ability to use them was also
provided by the resources (Ns=9, Ntw=4). One of the students mentioned the effects

as in the quote below:

El becerisi olarak etkisi oluyor, orada nasil tartilacag, nasil hangi sivilarin
beherlere konulacag: falan konulacagini gosterdigi icin (SME #13)

1t helps as a manual skill because they show how it’s weighed, which liquids
to put in the beakers etc. on there (SME #13)
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Related with this issue, some students were observed to have difficulties on setting
up the experiments. They mostly received support from other students or teaching
assistants. Similar with this observation, one of the research assistants shared her

experience about the ability to use chemicals and equipment as:

Karistir dedigimde neyle karistiracagini  bilmiyor. Masayla tutmay:
bilmiyor aslinda hani videolarin 0 seyi de guzel. Masayla nasil tutarim, seyi
nasil kurarim diizenegi. Evet, o tip el becerisi tarzi seyleri gelistirmek igin
tabii video daha iyi, kitapta gosterilemiyor. Clnki tek tek her gruba deney
kurmak ya da hani bir voltmetreyi nasil kullanacagini gostermek , ne
bileyim bireti nasil kullanacagini géstermek kalabalik gruplarda c¢ok zor
(TA#9)

When [ tell them to mix it, the student doesn’t know what to mix it with. He
doesn’t know how to hold it with the tongs, actually this is the good thing
about the videos. How | hold it with the tongs, how | place the thing
mechanism. Yes, the video is better in order to develop manual skills and
that kind of stuff, they are not shown in the book. Because it is too hard in
crowded groups to ? help the experiment or show how to use a voltmeter or
how to use a buret to every group (TA #9)

Related with the using techniques, the OERs also had an effect by offering safety
instructions and some key knowledge for some parts of the experiments (N=3). One

of the students mentioned this issue derived from his experience as:

Bagsarili mesela su drnegi verecegim, bir deneyde siyanir kullanmamiz
gerekiyordu ve ¢ok tehlikeli oldugunu bilsek de orada bizi 2 sefer 3 sefer
uyaryor. Bu yizden daha dikkatli olmam gerektigini diisiinerek geldim
(SME #4)

Successful as in, I will give an example. We were supposed to use cyanide
in an experiment and even though we had known how dangerous it was, it
warned us 2 or 3 times. So | came to there knowing that I should be more
careful (SME #4)

Learning how to use the chemicals, equipment and technics could be beneficial for
students in their future professional life. One of the faculty members pointed the

benefit of the resources from this issue as:

Mesela internet ortamindan disariya da a¢ilmas iyi olabilir. Clnki mesela

.....
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ogrenebilir. Gergekten iyi hazirlanmis bir materyalse. Bir aletin nasi/
kullamldigini 6grenip gitmek ¢ok avantaj saglayabilir. Mesela boyle bir
eksikligimiz var, egitimin parcasi olabilir (P #1)

For instance it might be good to spread it on the internet. Because for
example, a student does her internship, she should learn a technique, so she
can look it up and learn about it on there, if it’s a really well-prepared
material. It can be very advantageous to learn how a device is used and go
to the course after that. We have this deficiency, so it can be a part of the
education (P #1)

4.4.4.2 Duration of Experimentation

The second issue related with psychomotor skills was related with the duration of
the experimentation. Most of the participants who used the OERs at least one time,
mentioned that the resources decreased their time in the experimentation process in
the course environment (Ns=26, Nt=5). One of the students referred to this issue

as:

Ben deneyi 6nceden gordiigiim igin nasil yapildigini biliyorum. Mesela
kacan asamalar: millet gidip, hani arkadagslar gidip hocaya strekli sormak
zorunda kaliyorlar. Simdi ne yapacagiz, neydi diye ama ben zaten biliyorum
deneyi, bu konuda hizlandrryor (SMI #11)

Since I have seen the experiment before, I know how it’s done. For example
my friends have to go and ask the teacher the stages they have missed.
“What will we do now? What was that?” but I already know the experiment
so that accelerates it in that way (SMI #11)

Another student criticized this situation from the teaching process in the laboratory
environment. Student also emphasized the problem in the teaching process, which

was mentioned in the adoption section.

Lab Oncesi bize anlatilanlar, labt gergeklestirmem igin ¢ok faydali olmuyor.
Clnki cumleler ile anlatilanlar deney swrasinda kayboluyor. Deneyin
prosesi fazla uzun, stepleri atliyorum ama en azindan videoda kafamda ne
olacagi hazirdi. Yani o asit baz tepkimesini daha /hizli bitirdigimi
hatirliyorum (SME #7)

What we are told before the lab hasn’t been very beneficial so as to realize
the lab. Because what is said within sentences disappears during the
experiment. The process of the experiment is too long, I skip some steps but
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at least what will happen in the video is all ready in my mind. So | remember
completing that acid-base reaction more quickly (SME #7)

On the contrary, for some students, the use of OERs did not offer shorter
experimentation process to complete (N=6). One of the students explained this
issue that he did not memorize the procedure properly to finish the experiment

earlier.

Yani simdi videoyu izledigimde, izledigim gun hani tamamen anlyyorum
fakat, ertesi gun biraz daha bilgiler taze kalmadig: igin, fazla etkisi
oldugunu sure agisindan soyleyemeyecegim (SMI #13)

So when | watch the video, | understand it completely on the day | watch it,
but the next day the information doesn’t stay as fresh as it was. So I can’t
say that it is effective much in terms of time (SMI #13)

In addition, the partners’ performance differences and personal differences were
mentioned to affect the time spent for the experiments. In some groups, the conflict
between the group members could increase the experimentation process. Regarding

the personal differences, a student explained his behavior as follows:

Ondaki olay soyle; ben zaten her seyi yavas yaptigim icin olsa da, olmasa
da ben gene hep en son ¢ikiyorum labdan. En son ben orayt silip,
kapatiyorlar ondan sonra laboratuari. Yani o tamamen benlik bir sey,
onunla alakal bir sey oldugunu zannetmiyorum (SMI #19)

The thing about that is; since | already do everything slowly, whether it is
successful or not successful?, I am the last to leave the lab. In the last
moments, / clean the lab and then they close it. I mean that’s totally about
me, I don’t think it’s about that (SMI #19)

4.45 Affective Outcomes

In this part, the participants’ attitudes towards the OERS were provided under three
parts in terms of quality of the resources, benefits of the resources and the necessity

of the resources.
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4.45.1 Attitudes towards the Course Materials
4.4.5.1.1 Evaluations about the Quality of the Course Materials

During the interviews, participants evaluated the quality of the OERs. This part
constituted video, simulation, comparison of laboratory book and resources and the

attitudes towards the online and printed materials.

445111 Video

Most of the participants described the video environment as successful in some
technical and conceptual details in terms of visual quality and teaching process

(N=17). One of the students mentioned her perception about the video as:

Ses iyiydi, guzeldi. Video bence kaliteliydi, gorunti kalitesi guzeldi, netti,
anlasitlhirdi. Konusmalar da netti ve anlasilirdi. Bastaki o icindekiler onlar da
gayet anlasilirdi. Yani sevdim (SMI #18)

The sound was okay, it was alright. | think the video had a good quality, image
quality was good, it was clear. The conversations were more clear and
intelligible. The things in the beginning were also very comprehensible. So |
liked it (SMI #18)

Similarly, most of the participants were satisfied with the length of the videos (N=23),
with 6-7 min length, videos were expressed as suitable to explain the experiments. One

of the teaching assistants mentioned her experience as stated below:

Gayet iyi zaten ortalama 6-7-8 dakika gibi siirelerde. Ne ¢cok zaman alabilecek
bir siire, ne ¢ok sikacak kadar uzun bir siire. Yani insan 10 dakikasini ayirip
bu deney neymis seklinde dgrenebiliyor yani o konuda hi¢bir sikintist yok (TA
#2)

Very good, they take 6-7-8 minutes on average. It’s not a long time, neither it’s
too time-taking nor it is too long to get you bored. | mean a person can spare
10 minutes of his and learn what this experiment is, so there is no problem with
that (TA #2)

However, some participants stated that they would prefer to watch 3-4 min length
videos (N=2). Especially, some teaching assistants described this preference as to

know the content knowledge better than the students did. Regarding the teaching
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process, the participants generally defined the teaching process as simple to understand

as a teaching assistant stated below:

Deney prosediiriinii ¢ok iyi anlattigini soyleyebilirim. Anlatim olarak da ben
nice video izledim, yani aksam da c¢ok iyi, ¢ok anlasilr bir aksam.
Olabildigince basit anlatmiglar, anlasilir. Yani prosediirii ¢ok giizel bir sekilde
anlayabilir bir égrenci izledigi zaman (TA #4)

| can say that it tells about the experiment procedure very well. When it comes
to the manner of telling, I've watched so many videos, so in these, the
components are also very good and comprehensible. They told very simply,
understandably. | mean a student can understand the procedure very well when
she watches it (TA #4)

4.45.1.1.1.1 Criticism about the videos
While some participants were satisfied with the current version of videos (N=12), som
of them had some concerns about the quality of videos thus, beside positive features

of the videos, many criticisms emerged during the interviews.

4.4.5.1.1.1.1.1 Visual quality
While most of the students were satisfied with the visual quality of the videos, some
of them evaluated videos to have poor visual quality (N=8). Some participants

explained this with the old-fashioned visual quality as in the quote below:

Video ve similasyonun Kalitesi dedigim gibi biraz 2010 senesinde yapilmig
gibi, 3-4 sene dncesinde yapilmis gibi. Giincellense kesinlikle ¢ok daha giizel
bir sey ¢tkar yani su anin teknolojisiyle (SME #19)

The quality of the video and the simulation is like it was made in 2010, as |
said before, it’s like it was done 3-4 years ago. If it gets updated, with today’s
technology, something totally better will come out for sure (SME #19)

4.4.5.1.1.1.1.2 Quality of the teaching process

The third issue was related with the quality of the teaching process in videos. Two
main criticisms mentioned by the participants as the unattractive teaching process and
unsatisfactory content knowledge. For the first issue, for some participants, video
environment did not provide different teaching process than the traditional teaching

process (N=3). One of the faculty member provided some answers for this problem:
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Yani oradaki deney prosediiriinii anlatimi genel olarak bizim labda yaptigimiz
oldugumuz icin ben biraz tistiinden daha iyi de tabii anlatilabilir ama orada
biraz daha monoton anlatma kismi da biraz tercihli durumda yani bu bilgi
videosu, burada hani sey olmasin aymi standartta olsun, ayni sartta olsun,
benzer sekilde olsun falan diisiincesiyle herhalde. Yani iyi buluyorum oradaki
videolarin anlatuim seyini ¢iinkii biz zaten bizim kendi prosedirlerimizden
alinma, bizim labta anlattigimiz sekilde yapiliyor tabii bircok farkli sekilde
¢ogu aslinda degisti su anda, biraz geri kaldi onlar ama onlar giincellenecek,
diizelecek, biiyiik ayiplar, eksiklikler vesaire yok. Var bazi hatalar falan ama o
kadar mutlaka olacak bir seyler yani (P #2)

I mean, since the expression of the experiment procedure on there is the one
that we do in our lab, it can be explained better of course. But a more
monotonous style is preferred on there |1 mean, it was probably made by
thinking like “This is an informing video, it should be at the same standards or
circumstances, it should be similar... "etc.  mean I find the explanations of the
videos well because they are already taken from our own procedures, it is done
in the same way we explain it in the lab. Of course many things have changed
now, they got a bit behind but they will be updated, fixed. There are no big
mistakes, deficits or such. There are some deficiencies but there should be some
anyways (P #2)

As the same strategy applied in teaching process in laboratory environment, the
teaching process on the videos were also standardized based on the teaching process
in the laboratory. The second issue was related with the content knowledge provided
in videos. While some participants mentioned that the resources should only provided
the procedural knowledge (N=17), some participants argued that the resources could
provide sufficient instruction related with the content knowledge (N=17). One of the

students remarked this issue as:

Soyle; bunu zaten izleyenlerin ¢ogu boyle ben bir sey bilmiyorum, anlamadim,
video izleyerek daha da anlayim gibi bir diistinceyle bu ige giriyorlar. Fakat
video tam olarak o kesime hitap etmiyor. Zaten daha onceden ne koyacaginizi
biliyorsunuz. Biz sadece fotografini ¢ektik, iste videosunu ¢ektik alin bakin gibi
olmus. Biraz daha tammlayici nitelikte olsa ¢ok daha iyi olur. Géstermeden
cok, daha ¢ok anlatmaya yonelmesi daha iyi olabilecegini diistiniiyorum (SME
#10)

Most of the people watching this start this like: “I don’t know anything, I didn’t
understand anything, I can understand better by watching the videos” etc. But
the video is not exactly for that class. You already know what you will put
beforehand. It’s like “We only took the pictures, we took the videos, look at
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it”. They could be more descriptive. I think that they would be better if they
would focus more on telling than showing (SME #10)

As mentioned in cognitive outcomes section, the resources did not provide theoretical
knowledge about the experiments. Many students supported to have some content
knowledge in videos but especially some faculty members and teaching assistants did
not have a mutual perception with students on that issue. They supported to remain the
current teaching process in videos, which mainly focused on procedure of the
experiments. They thought that the students could learn the content knowledge in the
classroom from the teaching assistants. One of the faculty members explained this

perception as:

Hani boyle ilk basta video ve animasyon, iste o kendi yaptigi animasyon seyiyle
deneyleri en azindan pratik olarak nasil yapacagini anlamasi, kafasinda onun
da soru igareti kalmamasi: sonra mesela laba geldiginde de isin o trikle esas
bilgi kismini laboratuvarda edinmesi belki daha iyi olabilir. Onceden cok fazla
malzeme oldugunda ¢ok fazla bilgi oldugunda sadece gorsel seyin diginda
belki ogrenciyi uzak mi tutabilir? (P #3)

It could be better for the students to understand how the experiments are done
at least practically by means of videos and animations and the animation
things they do on their own, not to have a question mark in their minds, then
when they come to the lab, to acquire the actual knowledge part in the lab with
that trick. Would it keep the student far away when there were too many
materials, too much information except for the visual stuff? (P #3)

As faculty member pointed, adding theoretical knowledge could prevent students from
preparing for the course. Some teaching assistants also argued that the purpose of the
videos was to provide procedural knowledge but they supported to add some key

knowledge, which triggers how and why questions related with the content knowledge.

4.4.5.1.1.1.1.3 Update problem

The final criticism about the videos was updating the resources. Some participants
noticed that for some experiments, chemicals or the procedures were changed in the
laboratory environment (N=19). One of the teaching assistants mentioned this problem

as.
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Su anda da yararli oldugunu diigiiniiyvorum ama giincellenmesi gerektigini de
diistintiyorum tabii ki sonugta her sene sey yapilyyor iste kitaplar degisiyor
giincelleniyor ya da bir sekilde bir seyler degistirilivor. Ogrenciler eskiyi
izlediklerinde, laba geldiklerinde zorluk cekiyorlar. Biz bunu bdyle gérmedik
diyorlar. Hani onlarin giincellenmesi gerektigini diisiiniiyorum (TA #5)

| think they are beneficial now too, but I believe they should be updated of
course, everything changes and is updated every year in the end and something
changes somehow. When the students watch the old ones, they have difficulty
in the lab. They say “We didn’t see it like this.” So I think they must be updated
(TA #5)

For the update problem, the faculty members had not negative perceptions because for
most experiments, they did not apply major changes for the experimentation process.
However, the responsible teaching assistants still needed to inform students about the
changes. Derived from the observations and interviews, students had some conflicts
while implementing the experiment in one week. The chemical was changed and the
last step of the procedure was not included in the resources. Students mentioned these
changes in the classroom and they did not have major problems while doing the

experiment.

4.45.1.1.1.1.4 Language quality
Related with the teaching process, while some participants defined the language as
easy to understand and professional, two of them pointed some problems about the

quality of language as follows:

Tiirkce olanlarda araya cok fazla Ingilizce kelime katiliyor. Fark ettin mi
bilmiyorum, o giizel degil biraz daha tam Tiirkge seslendirilse iyi olacak o diye
diistiniiyorum. Yani Ingilizcelerde sorun yok da zaten mesela test tiipii diyor ya
da test tiip, yani deney tiipii Tiirk¢esi. Rahatsiz ediyor biraz, ¢ocuklar igin de
kétii hani yarin bir giin gittiginde test tiip dese, Tiirkce bir yerden mezun olmusg
kisi bakacak ¢ocuga oyle. Ben de ayni seyi yastyorum bazen, soyleyemiyorum
Tiirkgesi'ni biri tam Tiirkce biri tam Ingilizce olsun o giizel olabilir (TA #9)

There are so many English words being added near the Turkish ones. I don’t
know if you have noticed but it’s not good and I think it would be better if they
were vocalized in Turkish. | mean there is no problem with the English ones
but for example it says “test tube” or “test tiipti”, in Turkish it is “deney tiipti”.
1t is disturbing a bit, it’s also bad for the students. When, one day, they go
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somewhere and say “test tiipii”, a person who has graduated at a Turkish
school will stare strangely. Sometimes I experience the same thing, [ can’t say
the Turkish word. It could be nice if one is entirely in Turkish and one is entirely
in English (TA #9)

4.45.1.1.2 Simulation

Like videos, participants had some positive and negative attitudes toward simulations.
To begin with the positive attitudes, the first issue was related with the visual quality.
Visual quality caused one of the major contradictions about simulation environment
(N=13). Some participants described the visuals as attractive like a student mentioned

below:

Malzemeler falan zaten gercek boyutuymus gibi gosteriyor. Onda stkintim yok
da, kenarda beliren o yagli profesorii o ¢ok tath. Biraz ¢ocuksu ama bence hos
bir mizah olmusg, bence oyle cocuksu kalmast da giizeldi (SM1 #14)

The materials etc. already seem like in their real sizes. I don’t have a problem
with that, the old professor that appears on the side is so cute. He/She ? is a
bit childish but I think it’s a nice humor, it’s good that it stayed that childish
(SMI #14)

For the second issue, some participants found the teaching process as enjoyable (N=8).

One of the students expressed her experience as like game environment:

Simiilasyon kétii degildi bence, yani zevkli, daha iyi 6grenebilirsin ama gerek
yoktu. Oyun gibiydi. Ama iyiydi bence, gayet giizel hazirlanmis (SME #17)

1 think the simulation was not bad, I mean it’s fun. You can learn better but
there is no need. It was like a game. But it was fine, very well-prepared (SME
#17)

Also for the third issue, the practical experimentation opportunity also attracted some
of the participants compared to video (N=7). One of the research assistants explained

this experiement as to interact and participate in the process:

Interaction var orda. Hani en azindan ogrenci oradan bir siiriikleyip, onu
oraya aktarip falan bir seyler yapabiliyor ki bu da giizel bir sey. Ciinkii izlerken
de siz bir yere kadar konsantre olup bir yere kadar takip edebiliyorsunuz. Ama
simiilasyonda siz, kendiniz bire bir isin i¢ine dahil oldugunuz i¢in uygulamada
yapabildiginiz igin kesinlikle etkin (TA #10)
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There is interaction there. At least the student can drag something from one
place to another place, which is a good thing. Because when you are watching
it, you can concentrate on it and follow it to a certain extent. But in the
simulations, since you yourself are in the business, and since you can practice
it too, it is absolutely effective (TA #10)

Correspondingly, the simulation also helped to show the details in the procedure which
could help to understand the procedure (N=5). One of the students explained his
perspective as follows:
Similasyon biraz daha guzel cunki parca parca gosteriyor, o parcalara
odaklaniyor. Mesela agwrlik vesaire élceceginiz zaman agwrligi sanirim direk
tarti aletinin Uzerinde gosteriyor. Siz anliyorsunuz evet bir parca, bir parca
hani daha net bir seyde gormenizi saglyyor. GOrsel yaparken evet gerceklikte

boyle olacak, similasyona gectiginizde evet parca parca olmasi, hani
swralamaswni akliniza daha guzel bir sekilde yerlestiriyor (SME #16)

Simulation is a bit better because it shows things in parts and focuses on those
parts. For example when you are going to measure a weight, | think it shows it
directly on the weight. And you understand, yes one part, one part, it enables
you to see it more clearly. On the visual part, yes it will be like this in reality,

in simulation it’s in parts, so it places the order in your mind in a better way
(SME #16)

In addition three participants mentioned that the simulation was a powerful tool to

provide feedback through learning activities.

4.4.5.1.1.2.1 Criticism about the simuations
Participants mostly had negative experiences in simulation environment. Related with
these experiences, there were some major critics, which were divided into four

categories.

4.4.5.1.1.2.1.1 Visual quality

Contrary to the positive ideas, most participants did not consider the visual
environment as successful. For these participants, the environment had a simple
interface and visuals. They argued that the visuals were not appropriate for the

university students (N=15). A student elucidated this argument as:
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Simulasyon giizel ama biraz dedigim gibi... soyle anlatayim, biraz daha sanki
cocuksu geliyor bana, biraz daha basit geliyor. Aslinda biraz daha béyle
gercege yaklastirma sansimiz olursa daha da giizel olabilir sey agisindan,
gorseller acisindan. Icerik olarak gercekten giizel ama biraz daha grafik
olarak, gorsellik olarak daha gercege yakin olursa asiinda bence daha da iyi
olabilir. Daha ¢ok dikkat ¢ekebilir yani diger dgrenciler agisindan (SMI #19)

The simulation is good but just like I said...Let me tell put it this way: it seems
a bit childish to me, looks simpler. Actually if we had the chance to take it
closer to the reality, it could be better in terms of visuals. It’s really good in
terms of the content but it would be better if it were graphically, visually more
realistic. And it can attract other students’ attention more (SMI #19)

In addition, some participants criticized the environment as not being real regarding
the experience (N=6)

Interviewee: Laboratuvarda yaptigumiz hani birazcik zorlayict oluyor mesela
25 cm filan almak zorlayici

Interviewer: Gergege yakin degil mi?

Interviewee: “Ya gercgek hayattaki hata paylarini g6z 6niinde bulundurmadigi
icin, daha ¢ok teorik Uzerinden gittigini diistiniiyorum ben simiilasyonlarin
(SME #3)

Interviewee: What we do in the lab is a bit hard, | mean taking 25 cm and
stuff is hard.

Interviewer: Isn 't it realistic?

Interviewee: I think simulations are more theoretical since it doesn’t take the
margin of error in real life into consideration

4.4.5.1.1.2.1.2 Quality of teaching process

Similar with the arguments about the teaching process in videos, the simulations did
not promised higher expectations (N=15). As mentioned in the procedural knowledge
part, the steps were simple and obvious so that the simulations failed to provide

sufficient knowledge:

Agtkcasi simiilasyon biraz basit gibi. Biz yapmuyoruz da o bize yaptirtyor. Bir
sonraki adima ge¢. Sunu mesela ¢ubugu almak zorundayim, kasaya
dokunamiyorum mesela. Illa ki fare gidip ¢ubugun iistiine tikliyor. O da zaten
belli oluyor. Hani sorusu verilmis sinav gibi oluyor agtkcasi. Cevabt verilmis
smav gibi oluyor. Ben tam sey yapamiyorum (SME #10)
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Actually simulation is a bit simple. We don’t do it but it makes us do it. Go to
the next step. I should, for example, take the stick, I can’t touch the case ?. The
mouse goes and clicks on the stick. And it’s already obvious. It’s like an exam
whose questions are given away. It’s like an exam whose answers are given
away. I can’t exactly... (SME #10)

Related with this problem, simulations also suffered from the lack of user engagement
so that they did not provide any application opportunity for the participants (N=6). The

dialogue between both researcher and student indicated this issue:

Interviewee: Soyle oluyor simdi normal videoyu izlerken hami orda sunu
yapryor bunu yapryor soyle koyuyor ya simulasyonda tutup mesela
strtkliyorsunuz hop hop hop hop bir anda bitiyor deney

Interviewer: Anladim, sana Gok bir sey kalmiyor aslinda

Interviewee: Yani evet hant tut sunu suraya koy sadece dyle tamam yanda
goriinuyor mesela atiyorum NACL diyor hant orda o var deney tipunde belli
onu oraya bosaltiyorsun su geliyor onu oraya bosaltiyorsun hant biraz kalyyor
hani hepsini suraya yapacagim falan diye (SME #3)

Interviewee: It goes like, while watching the video normally, it does this and it
does that, it puts that like this, you hold and drag things in the simulations for
example, poof poof poof poof then suddenly the experiment is over.
Interviewer: [ see, so there isn’t much left for you to do
Interviewee: I mean yes, it’s like hold it, put that over there, okay, it’s seen on
the side for example and let’s say it says NACL, it’s there in the text tube
obviously, so you pour it down there, water comes out and you pour it down
there, there is some left and you say “I’ll put it all over here” etc (SME #3)

The aim of the simulations was to improve the user engagement within the experiments

but it seemed to accomplish this aim regarding the participants’ ideas.

4.4.5.1.1.2.1.3 Technical problems

There were some major technical problems in the simulation environment. Many
participants suffered while learning the simulation environment at the beginning
(N=14). One of the teaching assistants narrated her experience in the environment as
below:

Simdi igte en basitinden pipeti oradan mouse ile aliyorsunuz, solvent sisesinin
icerisine daldiracaksiniz. Ama o oraya denk gelmiyor, o oradan solventi
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cekemiyorsunuz falan. Bir kere ben de 6grenciyim, yiiksek lisans ogrencisiyim,
ben sikildim ve biraktim, yarida biraktim yani. Ciinkii ¢cekmiyor bu bunu diye.
Yani o biraz da gelistirilebilir. Aslinda ¢ok giizel bir fikir olmus. Ama halen bir
eksiklikleri var yani (TA #3)

Simply you take the pipette with the mouse from there, you will dip it in the
solvent bottle ? But it doesn't fit there, you can’t take the solvent from there.
For one thing, I'm a master student, I got bored and left it, I quit in half of it |
mean. Because it doesn’t take things from stuff. [ mean it could be developed a
bit, as well. Actually it’s very good idea. But there is still some deficits to it (TA
#3)

As seen in the comment above, technical problems caused to be bored in the
environment. Some participants mentioned that they did not continue to use the
simulations after those problems. Another mentioned problem was related with the

lack of guidance for how to use tools in the environment (N=6).

Bir kere basta anlayamadum similasyonu nasil programlamiglar, tutup
cekiyorum higbir sey olmuyor, yapamadiniz falan diyordu ondan sonra
ogrendim belli bir seyin igine getirince yapiyormus (SME #3)

At first I couldn’t understand how they programmed the simulation, I hold and
drag stuff but nothing happens, it says “You couldn’t” etc., then I learned
about it, it does that when you drag in onto something particular (SME #3)

4.4.5.1.1.3 Video vs Simulation
Regarding video and simulation, the participants were asked about their preferences

between them. Most of the participants determined their initial choice as video (N=24).

One of the students declared her preference as:

Interviewer: Sen anladigim kadariyla videoyu daha ¢ok begenmigsin.

Interviewee: Tercih ederim, evet ciinkii gercek bir sey goriiyor cocuk, ne
vapacagindan daha ¢ok haberi olur ¢iinkii bunlarda bazi seyleri gostermek de
cok zor, gercekten hani nas:/ yapacagiz bilmiyorum (TA #9)

Interviewer: As far as | understood, you liked the video better.

Interviewee: | prefer that, yes, because the student sees something real, she
would be more aware of what she is going to do, because it’s hard to show
some stuff on these, I really don’t know how to do that (TA #9)
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As seen in the usage profiles of the videos and simulations in use part, most of the
students preferred to use the videos to simulations. Regarding this issue, participants
had different ideas to explain. For some students, the practical application was not
necessary before the laboratory because they would apply the process in laboratory

environment (N=4). A student mentioned her reason as:

Bir kere kullandim, sanki oyun oynuyormus gibi oluyor© Ama vakit kaybi
olabilir aslinda, ¢ok da gerek yok, nasil olsa yapacagiz biz burada (SME #17)

| used it once, it feels like you 're playing a game @ but it can be ta loss of time
actually, there is not much need, we will do it here anyway (SME #17)

Other reason to prefer videos was related with the necessity of the simulations. Some
participants expressed that the videos met their expectations for the course.(N=20) A

student explained this issue as:

Simullasyon birazcik fazla kaliyor galiba hani videoyu da zaten ihtiyacin
oldugunda karsilayabiliyorsun gibime geliyor simulasyon ne bilim cok fazla
zaman harciyormus gibi geliyor ayni zamanda (SMI #3)

Simulation is too much I guess, | mean it feels like you can you see the video

when you need it already, I don’t know, it’s like it makes you send too much
time at the same time (SMI #3)

The teaching assistants had some concerns about the use of the simulations. Some of
them pointed that they were not sure about students who had lack of interest and
preparation for the course. They had some concerns that the students would not use
two resources for preparation. Another reason was related with the technical problems
in the simulation environment. As mentioned in the simulation section above, the

technical problems directed people to use videos.

On the contrary, for some students, the simulations could be more beneficial (N=5).
Self-application opportunity could make users more careful on process. A student

explained this issue in her comment below:

En azindan mesela izlerken ben yapmam gerekmiyor, onda kafam dagilabilir
ama obiiriinde ben kendim bir sey yapmaya ugrastigim icin daha bir dikkatli
olabilirim mesela (SME #12)
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While watching, at least I don’t have to do it,? but in the other one I could be
more careful because I'm trying to do something by myself (SME #12)

Moreover, simulations could also be beneficial for some experiments, which needed
more detailed procedural explanations. Therefore, regarding preferences of the
participants, most of them preferred to use videos but they thought that both videos
and simulations should be offered for different learner types (N=30). A student

explained his reason for this issue as:

Ikisi de olmali ¢iinkii bazi insanlar hani izleyerek 6grenebiliyor diger insanlar
uygulayarak ogrenebiliyor bence ikisi de hani farkli ben mesela uygulayarak
ogrenmeyi daha ¢ok tercih ediyorum videolar daha uzun ve sikict olabiliyor
bazen, bence ikisi de olabilir hani bazi insanlar tamam gorerek 6grenebilirler
ama bazilart dokunarak 6grenebilirler o ¢ubugu ordan oraya ittirmek daha
ogretici olabilir (SME #1)

I think both of them should be on there because some people can learn while
watching, some other people learn by practicing. | think both are different, |
for example, prefer learning by practicing. Videos can be longer and more
boring sometimes, | think both can be there. | mean some people can learn by
seeing it but some can learn by touching. Pushing that stick from there to
another place can be more instructive (SME #1)

In here, it was important to notify that these participants suggested offering the
resources after making some improvements. While some participants were satisfied

with the current resources, most of them suggested changing ineffective parts.

4.4.5.1.2 Suggestions about the OERs

The participants provided some suggestions about the resources. Some of them were
general suggestions, which were valid for both video, and simulation and some of them

were specific to each resource.

4.45.1.2.1 General Suggestions

The first suggestion about the resources remarked the trend for mobile applications.
Some participants proposed to adapt the resources on mobile platforms to increase

the accessibility (N=4). One of the students pointed this issue as:
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Stnav oncesi veya siav sabahi bilgisayardan ¢ok hadi agcayim da kimya
labina girecegim diyecegini zannetmiyorum. Telefon i¢in yapilmis bir
uygulama olsa ve bunun bir aplikasyonda yapsalar, bence daha elverisli
olur. Eminim yapabileceklerde vardwr yani (SMI #8)

I don’t think I would say “I should open it, I will go to the chemistry lab
later today” before the exam or in the exam morning. It would be more
convenient if there was an application for mobile phones or if they did this
in an application. I'm sure there are some people who can do this (SMI #8)

The second suggestion was to provide an attractive environment (N=6). One of the
teaching assistants provided suggestions to change the experiments or chemicals in

the following comment:

Evet, hani yani ne bileyim ilgi ¢ekici bir sey yapmamiz lazim ya deneylerin
bir iki tanesini degistirebiliriz  belki kullandigimiz  kimyasallart
degistirebiliriz, daha renkli cicili bicili seyler hoslarina gidiyor bunlar
biraz kiiciik olduklar igin yani heyecan verici olabilir (TA #9)

Yes, for example we should do something interesting, we can either change
one or two of the experiments or we can change the chemicals that we use,
they like more colorful cutesy things since they are a bit younger, it might
be more exciting for them that way (TA #9)

The third suggestion was related with the content knowledge on the resources.
Some students offered to add some key information about the chemicals and

procedure:

Bence su eklenebilir; mesela deneylerin bir¢ogunda tiip isitmiyorlar, tiipiin
nasil isitilmast gerektigi gosterilebilir mesela ya da tiipiin su sekilde
isitmayin, bu sekilde isitirsaniz su olur mesela, o gosterilebilir yani gorsel
olarak ya da asitle su karisimi mesela, asitle suyu karistirmak icin once
biraz su eklersin, sonra asidi yavag yavas eklersin, sonra yeniden su ekleyip
istediginiz hacme getirirsiniz. Fakat once aside su eklerseniz direkt patlar.
Bunu mesela gdsterirsiniz bir videoda (TA #4)

1 think this can be added: for instance in most of the experiments, they don’t
heat tubes, they can show how to heat a tube or they can instruct like “Don’t
hear the tubes like this, if you heat them like this, this would happen” etc.
visually. Or a mixture of acid and water for example. You add a bit of water
first, in order to mix acid and water, then you add the acid slowly, and then
you can add water on to that again and you can create the volume you like.
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However, if you add water on the acid, it directly explodes. You can show
this in a video for instance (TA #4)

4.4.5.1.2.1.1 Suggestions for Video
Participants provided some suggestions for the videos in order to solve the

problems in the environment.

4.4.5.1.2.1.1.1 Wide-angle shooting
The first suggestion pointed that some participants wanted to see the experimenter in
the video, which could be provided through wide-angle shooting (N=6). One of the

students explained her reason for this suggestion as:

Mesela deneyle simiilasyonu aywrmak igin deney yapan kisinin goziikmesi
daha canli bir ortamda hani, ¢iinkii deney yaparken yaptigin mimik bile
akilda kalicidir. Mesela orada diyor ki iste eldiven kullanilmas: gereken bir
sey. Dikkat edin hani, bu yakar dediginde bile hani o goz seyi sende daha
bir etki birakir (SMI #11)

For example, in order to separate the experiment from the simulation, the
person who does the experiment should appear in a more realistic
environment, because while experimenting even a mimic is catchy. For
example they say “It is necessary to wear gloves” on there. When he says

“Be careful, it burns”, that eye thing leaves a more permanent effect on you
(SMI #11)

As mentioned 1n the quotation above, it was important to catch the mimics of the

experimenter for some students.

4.4.5.1.2.1.1.2 Update the resources

As mentioned in the video section, the videos did not contain the new parts in the
experiments. While most participants did not interpret this issue as a major problem,
some participants compared this issue with other resources (N=7). Thus, they
suggested providing new information in resources. One of the students explained her

reasoning as:

Sonucta simdi diger dinyadaki Universiteler baktigimiz zaman onlar bile
strekli glincelliyor iste ders ¢ekimlerini yine hani ben MIT yi stirekli takip
ediyorum mesela onlarda da boyle 90 lardan kalan videolar vard: simdi

246



yenisini ¢ekmisler ¢cok daha guzel bir sistemle bence onlar yenilenebilir
(SME #9)

When we look at other universities in the world, they constantly updates
themselves, like their course films. | always follow MIT for example, they
had videos from the 90s, they have recently filmed new ones. They can be
renewed with a way better system I think (SME #9)

4.4.5.1.2.1.1.3 Add theoretical knowledge

Some students suggested offering some theoretical knowledge in videos. While most
of them agreed to add only key knowledge (N=17), which did not extend the length of
the video, some of them suggested creating videos for theoretical knowledge of the
experiments (N=14). One of the students gave some suggestions for this type of videos

from other practices:

Orda oncekiler ¢ok kotiydd (MIT OCW) hani bayag: dedigim gibi eskiydi
ama simdi bu iTunes un uygulamasinda tek tek yenilemisler mesela orda
bir video 50 dk falan siirtyordu eskiden ama simdi konulari bdlmiisler 10
ar dk yapmuslar daha da hani kisa basliklar mesela Onceden chapter
chapter oluyordu ¢ok uzun oluyordu zaten ders ¢ekimiydi hani hoca tahtada
anlatiyor siz de 6grenci Qibi izliyorsunuz ama simdikinde bir tane beyaz bir
kdagut Uzerinde anlatiyor ve basliklart kisa kisa ayirnug 10 ar dklik mesela
ben bditlin konuyu izlemek istemiyorum sadece bir noktada sikinti var iste
onu agwyorum soru ¢OzUyor kisacik konuyu anlatryor ve bitiriyorum hepsini
izlememe gerek kalmiyor (SME #9)

The previous ones there were awful before. (in MIT and OCW) | mean as |
said, they were old but they renewed it on the application of iTunes. In there,
a video would take 50 minutes or so in the past, but they have now divided
the topics and they made each 10 minutes. They wrote shorter titles, for
example they used to be chapter by chapter and they were too long, they
were class films already in which the teacher lecturing on the board and
you would watch it like a student. But in the new ones, the teacher teaches
it on a white paper and he/she has divided the titles shortly, talks for 10
minutes etc. | want to watch the whole topic. For instance I have difficulty
in one part only and | open that one and the teacher solves a problem there,
explains that topic briefly and I finish it, there is no need for me to watch
all of it (SME #9)
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4.4.5.1.2.1.2 Suggestions for Simulation
The suggestions were provided under three issues based on the participants’ comments

in the interviews.

4.45.1.2.1.2.1 Improve user engagement
The first suggestion revealed that there was a need to improve the quality of the
teaching process in simulations (N=18). One of the teaching assistants suggested a

strategy in order to increase the user engagement in the process.

Bitin deneyin malzemeleri olabilir en basta ve sonuna kadar kendi
vapabilir. Yani masanin tistiinden basamak basamak, step step kendi secer
bu sunu gosterir. Neyi hangi sirayla yapmasi gerektigini mesela anlatir.
Ctinkii su andaki, hali hazirdaki simiilasyonda zaten size bir sey ac¢ilyyor ve
orada ne yapacaginiz ¢ok belirgin zaten. Yani onu ona dokeceksiniz. Cok
bir set diisiinmesine gerek kalmuvyor ve diisiinmedigi gibi de ne kadar etkili
oluyor. Yani onun yapip yapmamis olmast ne kadar etkili emin degilim.
Belki hani ¢cok ufak iste bir seyi once koymasi gerekiyordur digerinden belki
o aklinda kalir simiilasyonda. Yani dedigim gibi anca bu kadar bir etkisi
olabilir. Ama tpki simiilasyonu izledikten sonra deneye girdiginde
vapacagt gibi malzemeleri alir yani simiilasyonda da ornegin bir masasi
vardir. Masasinin tizerinde biitiin malzemeleri vardir ve kendi basina
bastan sona kadar yapar. O bence ¢ok daha etkili olur. Daha karmasgik olur
tahminim ama c¢ok daha etkili olur. Hakikaten tek basina yapip
yapamadigini oncesinde gormiis olur (TA #8)

They could present materials for the whole experiment in the beginning
and she can do on her own until the end. | mean, she can pick everything
from the table by herself, step by step, and she tells about what she should
do and with which order she should do it for example. Because now, in the
current simulation, it already presents everything for you and what you
are supposed to do is very obvious on there. | mean, you will pour this
down into that. There is no need to think too much and it is not effective as
well. I mean I'm not sure how effective it is whether she has done it or not.
Maybe, it is too small thing, | mean, she should put something into
something before another, maybe she will remember it. | mean as | said, it
can affect to this extent at most. But if, just after watching the simulation,
he gets the apparatus that he will use in the experiment, | mean for
example he has a desk in the simulation and there are all the equipments
on the desk and he does that experiment from the beginning til the end, it
becomes more efficient. I guess it will be more complicated but it will be
more effective too. He will see whether he can really do it on his own or

248



not, beforehand (TA #8)

4.45.1.2.1.2.2 Provide feedback

The second suggestion was related with the feedbacks in the environment. In some
parts of the procedure, the system gave some feedback to guide the users but these
feedbacks were mostly related with the technical details in the procedure like warning
about to fill the water appropriately (N=10). Therefore, the participants offered that
the simulations could provide some informative feedbacks about the procedure. These

feedbacks also defined to be simulative rather than result-oriented.

Belki yanliglardan bahsedilebilir  hani iste bunun yerine bunu
kullansaydiniz bu sekilde olacakti falan deyip anlamamiza daha boyle
pekismesinde yol agacak seyler olabilir (SME #5)

Mistakes could be mentioned, as it could be better if you used this rather
than that which could lead to understand and to consolidate the information
(SME #5)

4.4.5.1.2.1.2.3 Provide assessment
Some participants also suggested adding assessment parts into simulations. This
application could help to implement the procedure more consciously (N=26). One of
the students explained his suggestion from this perspective:
Simiilasyon belki sey olabilir hani, bir asamaya gectigimizde, bunu neden
vaptigimizla ilgili sorularda sorabilir. Sadece maddeleri birbirine ekleme

gibi degil de, hani biraz daha test usulii orada kiiciik bir pop quiz tarzi bir
seyde olabilir (SMI #13)

In the simulation, there can be details like, when you’ve come to a new
stage, it can ask us questions about why we are doing that. A little test on
there, like a pop quiz kind of a thing would be better, rather than adding
those substances into one another (SMI #13)

4.4.5.1.3 Laboratory Book

Regarding the instructional materials in the system, laboratory book and the resources,

they both had some features, which created some advantages over each other.
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4.4.5.1.3.1 Advantages of Laboratory Book

The first advantage of laboratory book was related with the conceptual knowledge.
The laboratory book played an important role for providing conceptual and procedural
knowledge about the experiments. When the participants were asked about their
preparation routine, most of them used the laboratory book for some reasons. The first
reason was having conceptual information for the experiments (N=9). One of the

students explained this advantage below:

Yani ocw de soyle deneyt nasil yapacagimizi gosteriyor ama ne bitlim hant konu
hakkinda da bir cok fazla bir sey uzerinde durmuyorsunuz yanilmiyorsam ne
bilim bir bilgilendirme deneye iste sunlari katiyyoruz sunu soyle yapryoruz bunu
boyle yapiyoruz deneyin nasil yapilacagini ama kitapta hani iste bunlart
bunlart su konuya dayanarak su formulleri kullanarak yapryoruz seklinde
anlattigi 1cin hani daha ogretict gibi geliyor bana (SMI #3)

In OCW videos, they show us how to do the experiment but I mean you don’t
emphasize on a specific topic if I'm not mistaken. For example there can be an
informing conversation. It shows which things to add, which way we do it, how
we should do the experiment etc. But the books show us we do those things with
which formulas based on what, so | find the books more instructive (SMI #3)

Related with the conceptual information, the major motivation to prefer the laboratory
book was having information about the questions on the quizzes (N=8). One of the
students focused on this issue by saying her preference between the instructional

materials:

Tkisi de yart ayri gerekli cunku videoda konuyu ogreniyorum ama quizden not
alamiyorum yani video biraz daha laba yonelik kitap biraz daha puan almaya
yonelik yani kitaba bakmazsam ne formul kullanacagini bilmiyorum iste quizde
neler cikacak bilmiyorum video benim icin sadece o gun neler yapacagiz hangi
konudayiz bu konuda, kitapsiz olmaz (SME #9)

Both of them are necessary in their own ways because | learn the topic in the
video but I can’t get a good grade in the quiz, so the videos are based more on
the labs; but books are based more on the gradings. | mean if | don 't read the
book, I don’t learn which formulas to use and the answers of the questions in
the exam. Videos only tell me about what we will do that day or what topic we
are covering. So we can’t do without the books (SME #9)
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Similar with the results of the use and the academic performance outcomes sections,

the quizzes had an essential effect on motivation for using the instructional materials.

For some students, the second advantage of the laboratory book was to be usable and
accessible every time. In addition, the students were more eager to use printed
materials than online materials (N=12). Seven students declared that they would prefer

to use online version of laboratory book. One of the students explained his reason as:

Elimin altinda kitabin olmas: giizel bir sey. Mesela derse gelmeden once
surada bir sey vardi ne olmustu dedigimde kitabr a¢ip bakarim. Bir de zaten
kitap hem puanlama olarak, kendi iistiinii ¢izdigimiz seyler olarak labda
kullandigimiz i¢in telefonu kullanamayacagiz. (18:31) i¢inde bilgilerim de
olsun (SME #16)

1t’s good that I have them in my hand. For example before entering the course,
when feel unsure about a thing, | always open the book and read it. Also, since
we use the books for grading and as things we write on during labs, we can 't
use our phones (SME #16)

4.4.5.1.3.2 Criticisms about Laboratory Book

The procedure part in the laboratory book was described as too long and complicated
to understand the experiment. One of the major preferences of the resources, which
was mentioned in the use part, caused by the quality of the expressions in the
laboratory book (N=5). While most of the students complained on this issue, some
research assistants also worried about. One of the teaching assistants focused on this

problem derived from her experience:

Mesela lab manuelde sitkintili oldugu kisimlar vardi. Ben hani onlart hep
vurguladim, arkadaslar hani kitabinizda béyle gibi anlasilyyor ama oyle degil
baoyle yapacaksiniz, onlar mesela giderilmeli bence (TA #7)

There were some problematic parts in the lab manual. | always told about
them, I said “Friends, the book says this but you should do this instead of that”,
these problems should be eliminated (TA #7)

The second argument about the laboratory book was related with the lack of visuals.

A teaching assistant explained this problem in the following comment:
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Kitapta ¢ok sekil olmadigi i¢in ¢ocuk tabii anlamuyor, onu koy, bunu koy ama
burada gorsel bir sey gordiigii zaman faydast oluyor. Kitabi da
gorsellestirebilirsek iyi olur aslinda onu da konusmak istiyorum dénem sonu
toplantist olursa. Clinkii ¢cok yazi var ve ¢ocuklar onu anlamiyor hani (TA #9)

Since there are not so many figures in books, the students don’t understand
some stuff, we say “Add this, add that” but when she sees something visual, it
helps better. It would also be good to visualize the books, 1 would like to talk
about this if there would be a end-of-semester meeting. Because there are too
many written parts and the students don’t comprehend them very well (TA #9)

4.45.1.4 Laboratory Book vs OERs

The major comparison between the laboratory book and resources focused on the

quality of the content knowledge. There were contradictory ideas about this issue that

some participants considered the laboratory book provided more detailed information

than the resources.

Mesela videoyla kitabin arasindaki fark o. Kitapta gercekten ¢ok detayli ve
giizel anlatryor (SME #19)

1 think that’s the difference between the videos and the books. The explanations
in the books are more detailed and better (SME #19)

However, some participants defined the resources more understandable than the

laboratory book. A student mentioned his experience in the following quote:

Deneyi anlamama etkisi oldu. Yani kitaptakinden daha net, daha a¢iklayici
oldu. Kitapta prosesi gereksiz uzatryor bence ama videoda o gereksiz detaylara
takilmadan direkt siireci gordiigiim i¢in daha anlasilir oldu (SME (SME #14)

Videos have helped me understand the experiments. | mean they are more clear
to understand than the book, and more explanatory. | think the process is
unnecessarily long in the books but videos have been more comprehensible
since | was able to see the process itself directly without tripping over the
details (SME #14)

Most of the students suggested using both laboratory book and the OERs (especially

video) together. They considered that each material focused on different features so

that they completed each other (N=30). One of the students explained this preference
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Ashinda ikisi de farkli seyler biri pratik biri teorik oldugu icin hani ikisini ayn:
anda kullanmak daha iyi bence han Kitapta dedigim gibi sadece teorik bilgiler
var kitapta gorsel yok zaten boyle bir sikintisi var kitabin, sistemde de ocw de
de sey yok teorik bilgi yok ikisi birbirini tamamladig: igin ikisini de kullanmak
gerekiyor (SME #4)

Actually each of them is a different thing. Since one is theoretical and the other
one is practical, | think it is better to use both at the same time. Like | said,
there are only theoretical knowledge in the books and not visuals, they have
such a problem. And in the system, on OCW, there is not any theoretical
knowledge and both complete each other so one should use both (SME #4)

In this system, the students were dependent to laboratory book for teaching and
learning processes in the course environment and all the components in the system
operated based on the information 1n laboratory book. Thus, it was not a realistic
approach to eliminate the laboratory book from the system. This approach required
some changes in teaching methods and strategies. In this setting, some participants

offered alternative ways for using resources instead of laboratory book.

Bana gére kitap yerine kimya labini kimya dersi ile paralel siiregte
gotiirebilseler, kitaba ¢ok ihtiya¢ oldugunu diisiinmiiyorum. Sadece bizim
raporlart alabilecegimiz bir yer olursa ve bu videolar: daha erkenden biz
izleyebilecek biz imkana sahip olsak, yani simdi mobil uygulama olsa bir
sonraki giin labim oldugunu hatirlatict vs. bu tarz geyler yapilabilse ki
telefondan bunu da artik ¢ok rahat yapabilirim. Ben hani lab periyodumu
girdigim zaman benim haftaya hangi labim oldugunu soyler. Bende onun
videosunu izleyip rahatlikia girebilirim (SMI #8)

I think, if they could continue chemistry lab with the chemistry lessons in the
same process instead of the book, nobody would need the book. But I think it
would be better for us to only have a place to get the reports from or if we
could have the chance to watch these videos earlier.  mean even if it’s a mobile
application, it should remind me that | have a lab the next day etc. If it could
do such things, which is easier for me to do on the phone now. When | enter
my lab period on the phone, it should tell me which lab I have next week. So |
can watch that video and enter the lab more comfortably (SMI #8)

4.45.1.5 Online vs Printed Material

Related with the comparison between laboratory book and resources, the participants

were asked their preferences about online and printed materials. In here, the online
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materials were defined as the online versions of printed materials such as e-book,
journals, syllabus etc. Some participants were eager to use printed materials rather than

online materials (N=12). Some of the students explained their preferences as:

Basili kaynag tercih ederim, c¢iinkii online kaynagi, her an bakma sansim

olmayabilir, internet erisimi olmayabilir fakat kitabi her zaman istedigimde de
yammda oldugu icin bakabilirim (SMI #13)

| prefer printed sources because I might not have the chance to check the online
source any time, | might not have the access to Internet. However | can read
the book whenever I want because it’s with me (SMI #13)

Accessibility created one of the major concerns about the online resources. Some
students did not prefer to leave their studying habits. The second reason to select
printed materials was easy to focus on the printed materials rather than online

materials. A student clarifies her reason as:

Basili bir sey tercih ederim. Online de benim ¢aligma disiplinim oldugum icin.
Elektronik bir ortamda her zaman baska bir seylere kayma liiksii oldugu igin,
kitap daha odaklayici geliyor (SMI #11)

I prefer something printed because I don’t have a studying online discipline.
There is always a possibility to get distracted in an electronic environment, so
| find the book more focusable (SMI #11)

On the contrary, some participants declared to prefer online resources (N=7). They
mentioned many reasons for the preference, which began with the cost of the materials.

Higher prices caused some problems for students as one of them pointed as below:

Kesinlikle. Ciinkii kitabin sahtesini altyorum, okunmuyor. Orijinalini
aliyorum, ¢ok pahali. Ozellikle fizik kitab1 séyle bir kitap, 65 lira vermek insanmi
tiztiyor. Onun pdf sini indirdigim zaman ayni seye denk geldi sanirim, yani hem
kitab1 gorebiliyorum. Ashinda bilgisayarimi her yerde tasiyamadigim igin
birazcik sorun oluyor tabletim olmadigi i¢in. Telefona inmiyor maalesef.
Boyutlart  biraz fazla oldugu i¢in. Ama bence faydali. Bilgisayara
ulasabildigim yerde kullantyorum (SME #15)

Absolutely. Because I buy a copy of the book, I can’t read it. I buy the original
book, it’s too expensive. Especially the physics book, it’s very sad to pay 65
Turkish liras for it. When | downloaded the pdf version of it, 1 guess it was that
figure was almost the same, I mean I could see the pages at least. Actually it’s
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a bit of a problem because I don’t have a tablet and I can’t carry my computer
around everywhere. And it’s not downloadable on the mobiles since its size is
too big. But I think it’s beneficial. | use it anywhere | can get a computer (SME
#15)

The second benefit of the online resources was mentioned as being user-friendly and

ergonomic. A student expressed his comment in the quote below:

Bir de soyle; buraya atiyoruz, kaybolma oluyor, yanlhs yazma olma
durumumuz oluyor, karalwyoruz, ¢irkin bir goriintii oluyor, ¢iinkii tiikenmez
kalemle yaziyoruz. Zaten her yerde bilgisayar var, herkesin de laptopu var
artik (SME #19)

For one thing, we toss it over here, it gets lost, we could write wrong stuff, we
scribble on it, it looks unappealing because we take notes with pens. There are
computers everywhere already and everyone has a laptop now (SME #19)

Regarding user preferences, most of the participants suggested providing both printed
and online resources because having different choices was important and beneficial

for them.

4.45.2 Benefits of the OERS

During the interviews, several benefits of the resources were mentioned and these

benefits were provided under four categories.

4.45.2.1 Comfortable Experimentation Process

The most mentioned benefit was related with the experimentation process. The
participants described their process as more comfortable by the use of the OERs

(N=17). One of the students explained this issue from her experience:

Kullanmadigim zaman boyle bir teredditle, stkintiyla geliyorum genelde.
CUnki partnerim de izlememis olursa boyle biraz sitkinti yasiyoruz, sora
sora ogrenmeye ¢alistyoruz. O da bayag: vakit kaybina neden oluyor (SME
#15)

When I do not use it, | usually come in a terrible, distressed situation. If my
partner does not watch it, we have a bit of trouble, we are trying to learn
by asking. It also causes a lot of time lose (SME #15)
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Some participants also portrayed their experience as to be more relieved and less
concerned in the course environment (Ns=5, Nw=3). One of the teaching assistants

shared her experience as:

Bir de dedigim gibi ben o bastaki deneylere hi¢ giremedigim i¢cin ¢ok daha
kendime giivensiz girmis, ¢ok daha rahatsiz hissederek girmistim zaten
kendimi. O videolar: izlemek beni ¢ok daha fazla rahatlatti. Yani bence,
benim igin ¢ok etkili oldu diyebilirim (TA #8)

And as | said, since I did not enter those labs in the beginning, | entered the
labs feeling very insecure, | felt uncomfortable. Watching those videos
helped me feel more comfortable. So | can say that they have been very
effective for me (TA #8)

In line with the comfortable experimentation procedure, the OERs also helped
some participants to increase their self-confidence (N=14). One of the students

mentioned his perception about this issue:

Bir kac kere boyle tlpl elimden kaydirp ka¢irsam da, kaydirip diisiirsem
de...Biraz da o dedigim gibi 0 isin biraz gerceklik boyutuyla alakali kisim.
Ama dedigim gibi, sunu ben biliyorum, zaten ¢ift olarak yaptigimiz i¢cin ben
videoyu izledim, simiilasyonu da yaptim ne yapacagimu biliyorum, onun i¢in
yapabilirim diyor yani insan gitmeden 6nce (SMI #19)

Even though my hand slipped a few times in the lab, or I dropped flask, it’s
also about the actuality. But as | said before, after watching the videos, one
says “I know it, I watched the video and we did it as partners, I completed
the simulation and I know what I will do so I can do it” before entering the

lab (SMI #19)

The participants also mentioned that the OERs made them more self-reliant in the
experimentation process (Ns=7, Nw=4)). They expressed that knowing the
procedure of the experiment minimized the reliance on assistants. One of the

teaching assistants narrated his memory about this issue:

Bence video vyeterli oluyor eger izliyorlarsa gercekten ki izleyen
ogrencilerimden ben gercekten de onun etkili oldugunun farkina
varyorum. Yani 2 partner seklinde deney yapiyorlar ya oradan mesela
partnerlerden biri izlemis oluyor ama mesela digeri izlememis oluyor. O
mesela partnerine anlatiyor iste bunu soyle yapacagiz seklinde bana gerek
olmadan. Hani bu guzel bir sey ¢linki orada égrenci ile ugrasirken ben her
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zaman yetemeyebiliyorum. O a¢idan guzel oluyor, ben mutlu oluyorum en
azindan kendi adima (TA #2)

I think videos should be enough, if the students are watching properly of
course. | really reckon that they are effective when | see my students who
have watched them. | mean they do the experiments as two partners, one of
the partners usually watch it before entering the lab but the other doesn't.
So the one who has watched it tells about it to his partner like “We are
going to do it like this...” and they do it without needing me. And that’s a
good thing because | may not be helpful there when struggling with those
students. From this angle it is good, at least | am happy about this on my
behalf (TA #2)

4.4.5.2.2 Preparation for the Course

The second mentioned benefit of the resources was related with the preparation for
the course. First advantage for the preparation was about helping the participants
for practicing many times (N=7). One of the students referred to this advantage to

see the experiments many times:

En azindan anlayamadigim deney olursa bakmak igin elimde kaynak var.
Hem bdyle geriye dénup de mesela bu deneyi yapma firsatim her zaman
olmayacak. Videoyu izleyip nasil yapidigini bir daha gorebilirim (SME
#18)

At least I have a resource that I can watch when [ don’t understand
something in an experiment. If it weren't for it, I wouldn’t have the chance
to go back and do that experiment all the time. But now | can watch the
video and see how it is done again (SME #18)

For the second advantage, the resources helped some students to make easier their
understanding of the experiment in the preparation time (N=15). Related with the
criticisms about the laboratory book, the OERs offered shorter explanation of
experiments. One of the teaching assistants shared her comment for this situation

as.

Kitapta 10 stepte anlatilan bir seyi cocuk surada 2 saniyede seyredip, aaa
ben boyle bir sey yapacakmisim ya da gok kolaymaus diyebiliyor. Ya ben bile
diyorum oyle soyleyeyim. Bir sayfalik seyi surada 3 saniyede yapiveriyor
(TA#9)

257



A student can say “Oh, this is what I'm going to do, it’s very easy” after
watching that thing over here in 2 seconds, even though it is told in 10 steps
in the book. Or even | say that. He just does a one-page process over there
in 3 seconds in the video (TA #9)

4.4.5.2.3 Different Learning Experience

The third benefit of the resources was providing different learning experiences.
Some participants argued that both video and simulation addressed some benefits
for visual learners (N=16) and to visualize the process especially for novice
learners. In addition, simulations could help some learners who need some practical
applications in their learning process. One of the students defined her learning style

as.

Materyalin yarari 6grenme sekline bagl biraz. Ben ¢ok direk dimdiz
okuyunca ¢ok anlayamiyorum. Bu sekilde daha faydali oluyor ama herkes
ihtiya¢ duymayabilir tabi (SME #11)

Whether the material is beneficial or not depends on the student’s way of
learning. I can’t understand it well when I just read that thing. But the
videos are more effective, even though not everyone might need them of
course (SME #11)

4.4.5.2.4 Teaching Practices

The last benefit of the resources was explained form the teaching assistants’
perspective. As mentioned in the use part, the teaching assistants used the resources
for their teaching practices. In here, the benefits of the resources on their teaching
practices were provided. Some teaching assistants (N=6) stated that the resources
helped them to show the process of the experimentation as one of them explained

below:

Benim a¢imdan yararli, soyle yani ben prosediirii okuyorum evet tamam bu
boyleymis diyorum ama videoda izleyince ha tamam bunu béyle yaptiririm,

yvapmalarini soylerim diye kendi kafamda hani nasil o deneyi anlatacagimi
kurabiliyorum (TA #2)

In my case they have been effective, | mean | read he procedure and say
“Oh, okay, this is like that” but when I watch it in the video I say “Alright,
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1 will have the students do it that way, I will tell them to do this” and I can
visualize in my mind how | am going to present that experiment (TA #2)

In addition, the resources also helped the teaching assistants to direct students about

some details in the procedure (N=4):

Karsidaki 6grenci sey bekliyor, gergekten otoritesin, senin biitiin deneyleri
biliyor olmami, biitiin sagma sorularina da cevap verebiliyor olmani
bekliyor. Hani bazilari kasith soruyor, onu da fark ediyoruz biz ama
bazilari gergekten bilmedigi icin soruyor. Dolayisiyla gercek anlamda
cevap verebilmek icin seyi gorebilmek, yani diyor ki hocam bunu, atiyorum
yvani oyle bir ornek yoktu da, hizli mi dokeyim, yavas mi dokeyim? Simdi
ben hani orada okudugum zaman hizli gibi ama falan diyorum bazen ¢iinkii
foyde cok sikintilar var bence. Dolayisiyla videodan onu izledigimde
bakiyorum, ha evet bu sekilde dokiiyormus diyebiliyorum. Dolayisiyla
benim hani ¢ocugu yonlendirmem de daha rahat oldu onu izledigim zaman

(TA #7)

The student in front of you expects that you are the real authority, that you
know all the experiments and that you should be able to answer all the silly
questions. 1 mean some of the students ask them on purpose, we get that,
but some ask only because they don’t know the answer. Therefore, in order
to be able to answer them, you need to see the video. For example he asks
“Madam/Sir, should I pour this slowly or fast?”. I read it on there and say
“Fast” but sometimes there may be problems on the leaf. So after | watch
that on the video I can say “Oh okay, it’s poured like this”. So it is easier
for me to instruct the students after watching the video (TA #7)

As mentioned in the quotation above, knowing the details in the procedure could
also increase the authority of the teaching assistants. Moreover, the resources were
useful for some teaching assistants to see different teaching styles as one of them

stated as:

Soyle olabiliyor bazi seyler, nasil yaklasiyor olaya. Yani bazi soyut
kavramlart anlatmak gii¢ oluyor. Nasil anlatmis ve nasil yaklagmis oraya
gibi dinlemek glizel oluyor (TA #6)

Sometimes it is hard to understand how you should approach stuff. | mean,
it’s hard to talk about some abstract concepts. It is nice to listen to it on the
videos, how they have talked about it and how they approached to things
(TA #6)
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4.45.2.5 Language Choices

Other benefit of the resources was to provide language choices. Language choice
was an effective criterion to use and select the resources. Some participants
mentioned the benefit of this opportunity as to understand the experiments easier
with their native language (N=7). One of the students described the benefit of the
language choices on her learning process:

Ingilizce de deneyi kullandigimiz, yani prosedire bakngimda, kitapta yazan
prosedire baktigimda Ingilizceyi dinleyince daha rahat anliyyorum ama
Tlrkce de kavramama yardimci oluyor deney esnasinda (SME #15)

After | take a look at the procedure in the book, I can understand it better
when I listen to it in English but during the experiments, using Turkish also
helps me comprehend things (SME #15)

4.4.5.3 Necessity of the OERs

Beside the benefits and criticism about the OERSs the question raised from the
interviews and observations: Did it worth to create, design and provide these
resources? Did money, work and cost cover the effects of the resources in reality?
Most of the participants supported to provide the OERs whether they needed them
or not, but this number decreased when talked about the necessity of them. Some
participants stated that they could handle the course without the OERs but they
provided more comfortable and beneficial experimentation process. (N=16) One of

the teaching assistants clarified this issue from her experience:

O konuda hani % 100 gerekli ya da % 100 gereksiz diye bir sey séyleyemem.
Clinkii izlemeden de onlar yani ¢ocuklar izlemedigi zamanda o deney yapiliyor.
Lzledigi zamanda o deney yapiliyor. Hani ne oluyor, izledikleri zaman kendileri
daha bilingli olarak deney yapiyor. Ben daha az soru almis oluyorum onlardan
hani bunu nasil yapiyoruz seklinde ama dedigim gibi % 100 gerekli, kesin
gerekli gibi kesin asla olmamali gibi bir sey sdéyleyemem. Olsa iyi olur

diyebilirim (TA #2)

I can’t say that it is 100% necessary or 100% unnecessary when it comes to
talk about that because even when the students enter the labs without watching
the videos before, that experiment is done anyway. But when they come after
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watching them, they do the experiment more consciously. | get fewer questions
from them than usual about how a certain thing should be done but as I said, |

cannot say something like it is 100% necessary or that it shouldn’t exist. I can
say that it would be better if it stayed (TA #2)

On the other hand, some participants were not eager to provide the OERs, which did
not have a dramatic effect on students’ performance (N=4). One of the faculty

members criticized this issue in his comment below:

Dolayisiyla o seyler kritik, video koyacaksak videolarda kritik bir diigiince seyi
ben bunu nasil yaparim, séyle yaparim, boyle yaparim diyemiyorsa bir 6grenci
onu niye koyayim Ki oraya? (P #4)

So, those things in the courses are critical things. If a student doesn’t ask “How
do I do it, | do it like this, like that”, why would I put that over there? (P #4)

However, some participants had accurate comments that they advocated to offer these
resources in the system. One of the research assistants also shared his perspective about

the necessity argument based on the possible benefits of the resources:

Ilgili 6grenciyi bence bir tik iiste ¢ikariyordur kesinlikle. Dolayisiyla yararl
bir sey, bir 6grenciye bile hani fazladan bir sey ogretebiliyorsa bence
vararhdwr. Bir materyalin olmasi da bence bir sikinti tegkil etmiyor. Hani en
kotii ihtimal kullanmazsiniz olur biter ama hani kullanma ihtimaliniz de var.
Kullamirsaniz da oradan bir seyler alma ihtimaliniz var, kendiniz gelistirme
ihtimaliniz var, egitimciligin temeli de bu zaten. Egitimci demek bu demek, bir
seyler ogretebilen demek, o yiizden hi¢hir materyal bence hi¢hir zaman sey
degil, fazla degildir yani. Tabii bunu diizgiin bir sekilde organize edip sunmak
gerekiyor kullaniciya hani video var deyip de segin arasindan deyip yapmak

da ¢oziim degil. Bunu belli bir diizen icinde yapmak lazim ama olmasi her
zaman iyidir (TA #10)

It (a video) absolutely elevates the student one scale up. So it is a beneficial
thing. Even if it teaches only one student an extra thing, it is beneficial. I think
it’s not a problem that there is one more material. In the worst case you choose
not to use it, but you might use it as well. And if you use it, you can learn
something from it, or you can improve yourself, which is the very foundation
of being an educator. An educator means this, a person who can teach
something, so no material is ever too much. Of course it should be organized
properly before offering it to the users. It is not a solution to say “There are
the videos” and “Choose between them” for example. It must be done in a
specific order but it’s always good to have an extra resource (TA #10)
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4.4.6 Satisfaction of the Learning Experience (Output)

As analyzed in the outcomes section (academic performance, cognitive, affective and
psychomotor skills and activities), the system met some expectations of the
participants. Mentioned in the inputs section, the students and instructors had diverse

expectations related with each outcome.

In order to analyze in detailed, the first expectation was related with getting higher
grades in the course. Regarding the academic performance section, most of the
students had satisfactory grades to pass the course. However, the OERs did not meet
the expectations of students. They did not provide enough information for the quizzes

and reports.

Regarding the second expectation, the students and teaching assistants were satisfied
to have some practical skills for the experiments. The OERs were successful to provide
visual information about the chemicals and equipment. These features could be
considered as one of the successful effects of them. Therefore, most of the students
observed in this course were mainly interested with implementing the experiment so

that this feature usually met their expectations.

For the third expectation, some students wanted to know and understand the procedure
of the experiment before each experimentation. Presented in cognitive outcomes
section (procedural knowledge in detailed), the OERs also had powerful effects on this
expectation. Most of the users mentioned that OERs helped them to understand the
procedure in a simple way. In addition, they aided the users to visualize the process in
their mind. Thus, for this part, students had satisfactory experiences in the system.
However, this success was not valid for the interpretation and comprehension part.
Some students expected to have some critical thinking skills and interpretation in their
learning process; neither the resources nor the system met the expectations of this
small part of students. Therefore, for these students, the experience was not

satisfactory. Moreover, from the instructors’ perspective, the system should provide
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abilities to interpret and analyze the information but according to the outcomes, this

desired output seemed to far from expected.
4.5 Summary of the Results from System Theory Perspective

The general chemistry laboratory course as a system has some components, which
include some relationship between each other. While these components were defined
as people (students, teaching assistants), instructional materials (laboratory book,
videos and simulations), course environment (teaching and learning activities),
teaching method, assessment, and also the policy practices; the instructional materials
(especially videos and simulations) were analyzed based on its usage and effectiveness
within the interactions inside the system. Through the system theory perspective and
three models of display, Figure 4.3 displays how the components of the system affect
the use and integration of the OERs into the system (This figure could be examined in

correspondence with Figure 3.6 showed in process model on methodology part).
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Related with the components of Figure 10, four themes emerged throughout the study

as; utilization, adoption-implementation, policy and outcomes. While the first three

themes (utilization, implementation and policy) were analyzed in correspondence with

the first research question, the last theme (performance outcomes) was examined

related with the second research question of this study.

First research question results:

Regarding the first theme, use of the OERs, three factors emerged related with how

and why students use of the OERs for their chemistry laboratory course:

Preparations for the course: The students who used the resources spent more
time for preparation and had more focus on procedural knowledge beside
theoretical knowledge. However, half of the students were spending less time
for preparation (less than 30 minutes) because of pre-quizzes and reliance on
teaching process in the classroom.

Usage profiles: While the qualitative data displayed that more than half of the
students were aware of the OERSs (65.3%) and among them, half of the students
used the OERs for their laboratory course (56.3%). However the total usage
level of the OERs was found as 38.6%. On the other hand the usage profile in
two departments as participants in the qualitative part of this study showed that
57 students (among 94 students) and 5 assistants used the resources at least one
time in the first semester; in the second semester this number was 68 students
(among 108 students) and 2 assistants. The groups who were given regular
information about OERs had sustainable usage profiles in two semesters. It is
also significant to note that most of the users were preferred to use the videos
rather than simulations in both qualitative and quantitative part of the study.
Motives to use the OERs: Related with the preparation, some intrinsic and
extrinsic motives were defined form student’s side which to be prepared for
the course, to prefer visual resources than printed materials, to be informed and

to finish the laboratory earlier. For teaching assistants, the motivators were
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much more related with improving their teaching experience. Related with
sustain to use OERs; the prominent factors were effects on their performance
and having regular information related with OERs.

Barriers to use the OERs: On the contrary to the motives, some barriers were
determined through four categories (student-related, course-related, resource-
related and external factors) to use the resources and the prominent ones were
lack of interest for the course, lack of time, not to be informed properly,
complexity of the experiments and poor fit of the OERs with their purposes.
Similarly, questionnaire results displayed that the students who did not used
the resources were not aware of them, no need for resources, and lack of time
to use the OERs.

Regarding the second theme, implementation, four components in the system and

problems related with these components were emerged in the environment:

Teaching process: When the teaching method was mentioned to direct the
students for more result-oriented experimentation (cook-book style), the
interaction between the students and teaching assistants were insufficient.
Experimentation process: In consistent with the inferences form teaching
process, experimentation process was also defined as result-oriented. The
number and quality of the questions, which were mainly comprise the next step
of the procedure within the lack of interpretation of the theoretical knowledge,
also indicated the quality of students’ activities. While role of TAs were more
prone to direct students on exact answers, the quality of questions displayed
the lack of preparation and the reliance on TAs on each procedure of the
experiments.

Assessment process: Regarding the problems in the assessment process, the
quality of the questions in the quizzes and reports and the sequence of these
assessments were mainly mentioned problems. While the questions in the

quizzes affected some students’ preparations routines, their reliability and
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validity to assess the individual performance was also a concern for some
students.

External factors: Nonparallel lab course and main lecture and the frequency of
the lab course were found to affect the students’ learning activities and usage
behaviors of OERs.

Integration of the resources: What the OERs offer for this problems were also
found insufficient but the course could be redesigned within the integration of

the resources particularly in the teaching and assessment processes.

For the third theme, policy, the user and academic culture about OERs in the world

and the awareness about METU OCW could provide some insight about the user

profiles of OERs in chemistry laboratory course.

User culture of OER: Most of the students and teaching assistants were aware
of OER and used at least one of the universities resources for their own learning
and development. The most preferred characteristics of the resources were
popularity, reliable source, scope and parallelism of the content.

User culture of METU OCW: OCW awareness was found very low and some
barriers were examined to use the OCW as lack of awareness, insufficient
content, lack of interest and prejudices about the university.

Academic culture of OER: While professors were prone to use different kind
of OERs in their courses, they did not have any attempt to share their resources.
Related with this issue, they were mostly unaware of openness policies and

practices to share their resources.

Related with the policy practices about OERs, the support for the resources were also

determined a critical component for the current and future use and improvements of

the OERs. However, four categories emerged as somehow affecting the use and

integration of the OERs:
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Personal issues: Some personal issues (academic concerns for personal
development and adaptability for educational innovations) could prevent
faculty members and teaching assistants to give sufficient support for OERS
System-related issues: Some system-related issues (attitude to general
chemistry course, interrelation between faculty members and the system) were
found significant to indicate insufficient support for the OERs.
Resource-related issues: The concerns about the quality of the resources
possibly influenced the encouragement given by the faculty members.
Organizational issues: Some problems in organizational issues within the
department (lack of sustainable practices, decision-making process and

financial support) could hinder the support for the OERs.

Second research question results:

The students’ expectations from the course were diverse which pointed three domains;

cognitive (to have knowledge about the experiment, to interpret the information

given), psychomotor (to have some practical skills for conducting the experiments, to

finish the experiment), and affective (to get satisfactory grade to pass the course, to

get enjoyment) that some of them were met by using the OERs. Related with the

expectations, the effect of the resources on users’ performance pointed four different

categories in terms of academic performance, cognitive, psychomotor and cognitive

domains.

Academic performance: While some students’ perceived academic
performance increased with the use of the OERs, the grades of the students did
not point significant changes.

Cognitive: While the OERs helped the users to remember and visualize the
process, they did not have significant influence on their conceptual knowledge

and interpretation abilities during the experimentation process.
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e Psychomotor: Students perceived their ability to recognize and use of the
equipment and chemicals as more successful. OERs also helped them to finish
their experiments earlier.

o Affective: Students experienced more comfortable and satisfactory
experimentation process. The OERs also provided different learning
experiences and language opportunities. However, the concerns related with
the quality of the OERs and laboratory book and necessity of the OERs in this

system was also critical for the future use and developments of OERs.

Therefore, while the OERs perceived as mostly successful by meeting affective
(except getting higher grades) and psychomotor activities; they had some drawbacks
for meeting the needs for cognitive domain. In addition, the OERS were perceived as
supplementary and optional material in this case and some users had crucial criticisms
about the necessity and quality of them. While most of the users were supporters to
sustain to provide the OERs, they mostly suggested preserving the OERs with some

improvements and developments to increase the quality of them.

As outlined above, in the following parts, each result was discussed in the light of
research questions. In addition, how the components of the system have a relationship

with each other and specifically with the OERs were highlighted.
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CHAPTER 5

DISCUSSION AND CONCLUSION

The purpose of this study is to explore the use of open educational resources within
science laboratory course context. Specifically, through two main research questions,
the user profiles and behaviors (motivators and barriers to use the resources), teaching
and learning activities, policy practices and performance effects were analyzed in order
to portray a complete picture of how the OERs interacted with the components of the
laboratory course as a whole system and which outcomes were attained by the use of
OERs. Through these purposes, the experiences of students, teaching assistants and
faculty members were analyzed to provide a complete perspective from the owners

and clients of the system.

Case study method was followed throughout the study in order to have a detailed
insight about the course (GCLC system). Within this case study, observations during
the class, interviews and some documents were used in two semesters of data
collection. While 24 participants were observed and interviewed for the first semester
(18 students and 6 teaching assistants), 29 participants were selected for the same data
collection methods in the second semester of the study (20 students, 5 teaching

assistants and 4 faculty members).
51 MAJOR FINDINGS OF THE STUDY

As portrayed in the summary of the results section, GCLC system was selected to
provide an insight for how to use and integrate OERSs into chemistry laboratory courses

and their effects on clients’ performance in the system. In this part, how the results of
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the study were discussed through the interactions between the components of the

system and their correspondence with the OERs were provided.

Related with the use and integration of the OERSs, the policy practices, the components
and activities in the classroom setting and usage behaviors were found related to

provide a complete picture of the phenomenon.

The policy practices, which were categorized under personal, system-related,
resource-related and organizational issues, which could also affected by the
institutional practices, led to poor advertisement and encouragement practices for the
use of resources which created some barriers for the use of OERs (external barriers —
not to be informed). Moreover, as a personal usage barrier for use of OERs was also
observed in the personal issues which affected policy practices about OERs. Policy
practices also had a relationship with the components in the classroom setting (system-
related issues - teaching process/role of TAs & organizational issues - non-parallel lab
and main lecture) that teaching traditions could cause disconnection between
professors and laboratory, which could minimize the support of OERs. Regarding
resource-related issues, while the characteristic of OERs was defined as a both a
motive or a barrier by some students, some drawbacks in the OERs prevented some
professors to encourage them appropriately. In addition to that, the professors’
academic culture related with OERs (particularly sharing experiences) and online
resources were not promising and predicted to have an indirect effect on their support
for the use of the resources. Moreover, the students’ awareness of the OERs and online
resources could induce the familiarity with this type of resources, the awareness about
OCW and barriers to use METU OCW website also showed the effects of the

institutional practices.

The implementation of course system, three processes as teaching, experimentation
and assessment ordered the classroom setting. The OERs had somewhat minimal
effect on the teaching process for teaching assistants and for students in the

experimentation process and also it did not have a significant influence on assessment
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process. The motives for the use of the OERs were derived to get higher grades, this
expectation mainly created a barrier for students which OERs had minimal place on
assessment process. While the policy practices (especially system-related and
organizational issues) displayed the problems in the teaching process (teaching
traditions, teaching method), these processes had some problems internally. Teaching
method and style induced weak preparation for the course and result-oriented
experimentation process. This result-oriented experimentation also had a strong
relationship with the role of the teaching assistants, who had a directive role during the
course. This role also increased the number of questions asked by the students. While
the interaction between the students and TAs were at an unsatisfactory level, this
variable was found related with the students’ expectation and attitudes toward teaching
process. Moreover, unsatisfactory assessment also leaded to the lack of interaction
between students and TAs. In addition, the quality of the assessment also caused for
unsatisfactory preparation for the course. While the resources was a good tool for
teaching assistants to improve their teaching practice, they did not provide a successful
path for the problems in teaching, experimentation and assessment process. This low

level of integration could cause the decrease for the use of resources.

Regarding the use of the OERS, while some motives and barriers were found as related
with policy practices and implementation process of the course beside some personal
and resource-related issues. Policy practices especially had an effect on external
factors on motives and barriers to use the resources. Moreover, some policy practices
also had similar pattern with the use of the OERs that both students and instructors had
personal and resource-related concerns, which provided a barrier for use and support
of OERs. From the implementation perspective, the teaching process caused an inverse
effect for the use of resources. Moreover, the assessment process had both direct effect
on motives and barriers to use the resources but its effect on barriers were more salient
than the effects on motives. In addition, preparations for the course and the fit of the

expectations with the OERs also had a strong relationship with the usage behaviors of
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the participants. Some students did not use external resources for their preparation

because of relying on the teaching process and role of the assistants.

Usage behaviors directly affected participants’ performances, which encompass
academic, cognitive, affective and psychomotor outcomes. While the resources had
mainly weak effect on students’ academic performance, the affective and psychomotor
outcomes were found more promising for the OERs. In line with these issues, derived
from the expectations, some part of cognitive domain was highly achieved (procedural

knowledge) while much higher tasks were found unsatisfactory.
5.2 DISCUSSION

5.2.1 RQL1L. Which factors influence use and integration of OERs into chemistry

laboratories?

In this section, the factors, which affected the use and integration of OERs, will be
discussed through usage profiles, course components/dynamics and policy practices

through three sub-research questions in this study.

5.2.1.1 RQla.Which factors represent the usage behaviors of OERSs through
the lens of preparedness for the laboratory course?

5.2.1.1.1 Usage Profiles & Preparation for the Course

The usage profiles showed that most of the students preferred to use OERs in their
preparation process. Through OERs, videos were much preferred than simulations.
This preference could be explained by three reasons: the quality of the simulations
could lead the learners to videos or the videos could provide more authentic
environment than simulations. Another explanation for this preference could be for
these experiments; one resource could be enough for learners. These usage profiles
also affected by the regular information given by the researcher that this kind of
information could provide sustainable usage of these kinds of resources. In addition,

the level of experience was also found explicit in this case, which was also supported
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by the barriers of usage, all experience teaching assistants, and some experienced
students did not use the OERs. While the number of users in two semesters did not
show dramatic differences, the users in the first data collection process was lower than
the second semester. The participants in the first data collection process were on their
second part of the course, General Chemistry 11 (CHEM 112) that was a following
course of General Chemistry | (CHEM 111) so that the participants were more
experienced on the laboratory course. This situation could be explained by the
reference that this kind of multimedia could be more beneficial for novice learners
than experts (Najjar, 1996).

The preparations for the course defined one of the major components in the course
system, which indicated the students’ behaviors and activities in the course
environment. Results of this study indicated that nearly half of the students did not
spare much time for preparation (max 30 min) before the class. Correspondingly, based
on the study of Pogacnik and Cigic (2006), while half of the students took 20 min
preparation time, 20% of them did not spend their time for any preparation. On the
other hand, other half of the students who spend more time for preparation could be
divided into two parts: the ones who used the OERs and who only used the laboratory
book. Lab book users were not in high numbers, which indicated that the students
preferred to use the laboratory book within the OERs, which could also give signs
about the quality of laboratory book. Moreover, it was found that use of the OERS
increased the students’ preparation time and they also changed their studying
behaviors that they did their preparation one day before the class and they spent much
time within the use of the OERs. They also oriented students to focus on the
experimental procedure beside theoretical knowledge because before the OERSs they
were mostly dealing with the theoretical part in the laboratory book. In GCLC
environment, three factors emerged as negatively affecting the students’ preparedness

level:

Interest for the course: While different strategies were provided to enhance the
preparation for the course in the literature through different tools as video, simulations
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or virtual laboratory, pre-lab activities (Reid & Shah, 2007), this study revealed that
the components in the system should also be taken into consideration to enhance the
students’ preparedness level. Firstly, the students’ interest for the course was found
as an important indicator to prepare for the course. In GCLC system, majority of the
departments (except chemistry engineering, molecular biology & genetics department)
were defined as uninterested groups of students who possibly will not have chemistry

related content in their future academic life.

Quality of the assessment: The interest for the course was also related with the aims
of the students for the course mentioned in the third part of the study that the students’
one of the major aims for this course was to get satisfactory grade to pass the course.
This problem also pointed another problem in the system, quiz-directed preparation.
In the system after the quizzes, there was not any other mechanism for students to be
evaluated for their performance. Therefore, most of them only prepared for the course
to get higher grades from the quizzes. Moreover, this study showed that the students
who only prepared for the quizzes looked over the bold sentences in the laboratory
manual. This situation highlighted the problem of the explicit information given by the
laboratory manual and the students’ studying behaviors. The easy way of studying for
the quizzes made a decrease for the quality of preparation. From another perspective,
the students could seek some important information to study among many information
given in the laboratory book. In their study Berry, Cook, Hill and Stevens (2011)
outlined the students’ studying behaviors that the students only spared time to read the
important knowledge due to their other responsibilities and priorities. Thus, the
students could search for the information which best supported their aims and activities

for the course.

Teaching method: The third problem was related with the teaching process in the
system. The results showed that cover of the theoretical knowledge and the process of
the experiments by the teaching assistants were found to have a negative influence on
some students’ preparation process. These students relied on the assistants’ teaching

process and assistance during the experimentation and they could complete the process
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in all circumstances with the help of teaching assistants and peers with the minimal
preparation level. This inference is consistent with the study of Johnstone and Al-
Shuaili (2001) who expressed that most of the students did not prefer to prepare for
the laboratory because they aware that they could perform the laboratory in any case.
Therefore, some components in the system could be redesigned to minimize the

students’ reliance on the processes in the course environment.

5.2.1.1.2 Motives and Barriers to Use

Students’ preparation level for the course gave a clue about their usage profiles of the
resources. Among them, they had different motives and barriers, which defined their

usage profiles of the OERs.

For the motives, both intrinsic and extrinsic motives had an influence on usage
behaviors; intrinsic part seemed to play a more vital role for the students. The intrinsic
motivators, which enable students getting familiar with the environment and learning
the experiment, were surprisingly high than expected for an optional use of OERs.
This situation pointed that some students need a preparation before the course. Beside,
this choice was also affected by the characteristics of the resources and problems in
the laboratory book, which seemed to motivate student to use the OERs. Moreover,
the visual feature of the OERs was found important especially for the content and
process, which requires some practical skills. In addition, the language opportunity
also helped students to understand the process better. In addition, interestingly, the use
of the OERs by teaching assistants for teaching purposes was high than expected. Even
if the OERs used by the teachers were defined mainly for preparing for their teaching
and for getting new ideas (de los Arcos, Farrow & McAndrew, 2016), the teaching
experience on this practical courses was found as an important factor to use the OERs
in this case. Therefore, this showed that this kind of resources could be beneficial not

only for students but also for other clients or owners in the system.

Beside intrinsic motivator, extrinsic motivators were also found important for the

usage behaviors. Getting a satisfactory grade to pass the course, finishing the course
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earlier, and being informed seemed important to engage the students into the usage
process. The results of this study also revealed that within a proper information and
support, the optional use could be increased (experimental groups). Moreover, the
regular informed groups (control group) also found to have a consistent usage profiles.
However, within the proper information given to the participants, still half of the
students did not prefer to use the OERs. One of the reasons for this could be the
optional choice to use the resources. As seen in the result of the study Dalgarno et al.
(2009), when the virtual laboratory provided as optional for students, the frequency of
usage dropped to 29% (71% of the students did not prefer to use the virtual lab). This
case was also valid for this study that some of the barriers could be driven by the
optional use of the OERs.

Beside the optional profile of the OERs, other four barriers emerged in this study:
interest for the course, effect of the resources on the performance, lack of information
and lack of time. While the lack of information pointed some problems about policy
practices in the system, the remaining three issues indicated major problems in the
system environment as consistent with the literature as lack of awareness and lack of
time (Phalachandra & Abeywardena, 2016). As mentioned in the preparation for the
course, lack of interest was the main problem faced for the GCLC system and
mentioned by the clients and owners of the system in many areas. As in the literature,
interest problem is also valid for general chemistry courses. Sirhan and Reid (2001)
criticized that the students who take General Chemistry course in University of
Glasgow did not show enough interest and motivation for the course to complete their
course credits. The reasons of this problem could be twofold: first, this course is a
service course, which does not have a direct effect on students’ academic life, and the
second, the content of the course was not directly related with their future profession.
The second barrier to use was found that some students did not prefer to use the OERS
because it did not have a satisfactory effect on their understanding and academic
performance. This could be explained by the nature of the resources. They did not

provide theoretical knowledge which students could get this information from
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laboratory manual. In addition, there was not a clear mechanism to evaluate the
performance of the students during experimentation, which possibly made the students
to define the resources unnecessary in this system. Thus, this study showed that the
activities, which were not associated with the assessment process, could not be
accepted as sufficiently. Students tended to ignore the optional tasks if they are not
related with the assessment and did not provide clear benefits for them (Dalgarno et
al., 2009). Moreover, level of experience was also found essential for both students
and teaching assistants that while all inexperienced assistants (less than 2 years
experience) used the resources actively, the experienced ones only reviewed the
experiment to get some teaching ideas. Finally, lack of time to spend for the OERs
were defined that the course as a whole was not their primary responsibility for their
academic life. Similarly, Rollnick, Zwane, Staskun, Lotz and Green (2001) also
emphasized similar finding from their study that some students continue not to be
prepared for the course by the lack of time through their other responsibilities and

courses.

At last, from the results of this study, it should be noted that, most of the students
sustained to use the OERs when they used the OERs at once even if the problems were
valid in OERs. Their primary motivation for the use was the effects of the OERs on
their performance. Therefore, if the students did not see the benefit, they would not
use them again. As seen clearly from the usage table, the regularly informed groups
through e-mails in each semester used the resource more than the other group of
students. Informing could make the students to feel more responsible and encouraged

for the course and they could pay more attention for the course.

Summary of this Section

e As for the preparation while the teaching process, the interest for the course
and assessment had a negative influence on the quality of preparation, the

laboratory book was found as not sufficient alone based on the user profiles
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and behaviors, which could support the integration of the OERs into the
system.

e Personal issues, resource-related issues, system-related issues and external
issues gave explanation about the motives and barriers to use OERS. These
issues emphasized the relation of usage behaviors with the system components
through system-related practices (teaching tradition, role of TAs, assessment),
and relation with policy practices through external factors (advertising,
encouragement issues, social influence). These usage profiles also displayed
the importance of personal issues (interest, expectation from course, to be
prepared for the lab) and resource-related issues (quality and content of the
OERs) while considering the use of OERs.

5.2.1.2 RQ1b. What do lab assistants and students experience during the
implementation of science lab courses, which could possibly related

with the implementation of OERs?

The structure and components of the course system revealed many practices and also
the problems related with these practices. In this study, the relation of course
components with OERs was examined through two directions. While some of these
problems in the components of the system possibly affected the use and integration
of OERs; in some situation, OERSs could provide solutions for these problems. For
the first, the problems, which possibly affected the use of OERs, were teaching
method, result-oriented teaching experience, role of TAs, quality of questions in
quizzes and reports and frequency of lab course. For the second, the problems that
OERs could possibly provide solutions were examined as teaching style, interaction,
excessive questions, sequence of quizzes, and validity of reports. Therefore, in the

following parts, these problems and solutions will be provided.
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5.2.1.2.1 Teaching Process

Results of this study showed that three important problems emerged during the
teaching process: teaching method, teaching style and interaction between the students

and teaching assistants.

Regarding the first problem, teaching method, cook-book style (expository) teaching
method was followed in GCLC system. While this method was still most preferred
method in chemistry laboratories especially within larger number of students and
departments (Johnstone & Al-Shuaili, 2001), it brought some problems for the quality
of the activities in laboratories. In expository laboratory environments, students were
defined to be less prepared and encouraged for the learning activities (Domin, 2007).
As mentioned in the previous section, this method decrease the student preparation
time and use of the OERs because they did not have much responsibility and function
in the system. There are three different teaching methods (problem-based, inquiry
based and discovery) criticized in the literature to provide more meaningful and
learner-directed environment for laboratories (Donnelly, O’Reilly & McGarr, 2012;
Powell & Mason, 2012) each of them had some pitfalls to manage and evaluate the
students’ learning activities in the environment. Especially for novice learners some
inquiry type of laboratory teaching styles was also argued to increase the cognitive
load of students so that direct instructional guidance with feedbacks were proposed to
minimize the lost in the learning activity for novices (Kirschner, Sweller & Clark,
2006). In GCLC environment, students had contradictory ideas about the teaching
method which some of the students criticized their learning activities as inactive and
non-satisfactory even if they were novice learners. Consequently, they mostly
followed the instructions in the laboratory book and teaching assistants. In similar vein,
the OERs did not provide satisfactory solutions for this problem. Both videos and
simulations did not comprise any activities, which could orient students to think and
interpret the content knowledge during the experiments. However, even if the non-

traditional methods were claimed better than traditional method for interpretation of
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subjects or practical skills (Domin, 2007), these purposes could not be meaningful for
non-majors who possibly looked for the real mechanisms of life (Hawkes, 2004).
Meaningful process of learning could be related with the teaching method but could
more importantly be related with the need and expectations of the students. In addition,
the proper guidance could provide more meaningful learning activities, which pointed
the design principles of the OERs.

For the second problem, teaching styles, each teaching assistants had an individual
teaching style regardless of teaching the same content and experiment. Even if the
departments’ strategy to minimize the differences between the styles were operated,
the discrepancy would be still valid. In addition, while some students felt more
comfortable with the teaching process, some of them defined this process as non-
essential and unnecessary. These students were mostly quick finishers who were
driven by the purposes of finishing the experiments earlier. On the other hand, some
students defined the teaching process as beneficial to cover the experiment before the
experimentation process. In this line, it is important to hold the students’ aims what
the OERs offer for the teaching styles and methods is a critical question for the
environment. As the teacher-driven environment, which students took a passive role
in the process (Johnstone & Al-Shaulili, 2001) that should shift to learner-centered
direction (Aufschnaiter & Aufschnaiter, 2007); the students did not need to use the
external resources to prepare for the course. They mainly relied on the teaching process
in the course even if the quality of the teaching process is obscure, it is important to
define what the OERs provide to increase the quality of the teaching methods and style
in the system. As mentioned in the use part, the teaching assistants used the OERs for
their own learning and teaching process. However, for the teaching process, they
mainly mentioned to use the resources while teaching the experimentation process
rather than teaching the content. Therefore, how and why questions which students
mainly search answers for the experiments were not received by the resources for both
students and teaching assistants so that these thinking origins could only based upon

the teaching assistants content knowledge and teaching skills. The OERs could
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minimize the problems of differentiation of teaching styles and make the teaching
process easier but teaching the theoretical part still mainly devoted to assistants’
content knowledge, teaching experiment (Herrington & Nakhleh, 2003) and awareness
of the aims of students and themselves (Johnstone & Al-Shaulili, 2001).

The third problem, interaction between the students and teaching assistants during
the teaching process, also showed consistent results with the lack of preparedness
and teaching styles. As expected, when the students did not prepared for the course
properly, they did not interact with teaching assistant in the teaching process.
However, interestingly, for the students who prepared for the course also showed less
interest and interaction for the teaching process. Two reasons were emerged within
this study and also mentioned in the literature. Firstly, Pogacnik and Cigic (2006)
defined one of the major problems in laboratory environment was to load students
with excessive information before the experimentation. Similarly, this problem also
raised in our environment. The teaching process was too long for students to grasp
the meaning of the experiment and they lost their attention during the long procedure
of the teaching process. Secondly, the students had different purposes for the course,
which defined their thinking for the necessity of the teaching process. In addition, the
thinking that they could learn the process in the experimentation because their
theoretical knowledge would not be assessed again could drive this attitude. How
OERs could provide a path for this problem was also an important issue the low
interaction in the teaching process could display the need for more summarized or
critical process of communication. Most of the students preferred to keep the current
process to recall the experiment and process; OERs could shorten the recall process
or make the teaching process more attractive for students. The interaction also
showed the concerns about the quality of laboratory book, which students had

problems to understand.
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5.2.1.2.2 Experimentation Process

Regarding the experimentation process, which the OERs seemed to have more effect
on, four major problems raised; result-oriented teaching experience, role of the

teaching assistants, number of the questions and number of the students.

Result-oriented learning experience, the first problem in the process, the teaching
methods and the activities seemed to direct students to be inactive learners in the
environment. Beside students, some faculty members (teaching assistants and
professors) were not satisfied with the experience of the students. In our study, which
was conducted through expository style, the students displayed more result-oriented
profile in their learning activities and they mainly focused on the procedure rather than
the theoretical knowledge of the experiments in consistent with the findings of
Obenland, Kincaid and Hutchinson (2014) study. Similarly, some studies in the
literature revealed similar findings that the participants in expository style of
instruction did not show an understanding of the underlying principles and activities
in experiments but only following the instructions (Aufschnaiter & Aufschnaiter,
2007), students failed to combine psychomotor and cognitive domains and they
performed the experiments by only following the directions in the manuals (DeKorver
& Towns, 2015), and the laboratory environment mainly directed by focusing on
completing the experiments while neglecting the students’ learning activities and
performances (Reid & Shah, 2007). These results are consistent with the idea that the
laboratories function as “manipulating the equipment but not manipulating ideas”
(Hofstein & Lunetta, 2004, p. 39). Beside the teaching method and lack of interest, the
reason for the result-oriented activities could be the insufficient pre-knowledge, which
could increase the cognitive load of the students as novices during the experimentation
process (Kirshner, Sweller & Clark, 2006). As Windberg and Berg (2007) explained,
if the students did not have sufficient pre-knowledge, they tended to focus on the
procedure to survive in the laboratory environment. Thus, it is important to prepare the

students’ mind before the experimentation to enable them to combine the cognitive
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domain (theoretical and procedural knowledge) with the psychomotor domain.
Moreover, it is essential to provide students the purposes and aims of the course clearly
in order to minimize their cognitive load during the experiments. Thus, pre-lab
exercises are important that especially non-major students could miss the aim of the
experiment while conducting the experiment correctly (Chittleborough, Mocerino &
Treagust, 2007). Similarly, Windberg and Berg (2007) also argued that the pre-
laboratory exercises could guide the students about what the focus and point of the
laboratory experiment, which could shape the students’ purposes for the laboratory.
As a pre-lab experience of the OERs, it is possible to say that the resources helped the
participants to focus on the procedure beside the theoretical knowledge, because before
using the resources, they mostly used the laboratory book to get some ideas about the
quizzes. In this case, they were more prepared for the experimental procedure in the
class. However, for a more meaningful pre-lab experience, some other information and

guidance should be provided for novice learners.

The role of teaching assistants as the second problem in the environment; they had the
primary role on laboratory to teach, manage and direct the students in the environment.
The instructors’ role should be a guide who triggers students’ thinking skills by
providing some answers for them (Cooper & Kerns, 2006; Herrington & Nakhleh,
2003) and their acts should be in line with the objectives of the course (H6gstrom,
Ottander & Benckert, 2010). However, in Cooper and Kerns (2006) study, it is obvious
that the students in traditional lab defined the role of the instructors as leader rather
than a guide. Correspondingly, in this study, while teaching assistants criticized
themselves to have a more guide role than the leader role; most of the students were
satisfied with the actual role of their assistants as a leader and responsive process. In
this study, they faced with many problems in GCLC system, which challenged them
to stay between the role of director or guide. They mainly were aware of the problems
but their role was far away from expected. Their role was also found to negatively
affect the students’ preparation process because the students were aware to get answers

for the process of experimentation. Thus, teaching assistants could direct the students
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rather than answering the questions related with the next step of the process, they could
facilitate the students’ asking behaviors to more meaningful questions. They could
motivate the student by asking some leading questions to understand the experiment

rather than only following the directions.

On the other hand, the role of teaching assistants brought another problem in the
environment, quality of the questions. Hofstein and Lunetta (2004) reviewed several
studies and they claimed that the interaction between the students and teachers are not
in the desirable level, which mainly focuses on simple question-answer routine.
Similar with this inference, the interaction between the students and teaching assistants
were based on the same routine. However, during this routine, most of the students
tended to ask informative rather than critical questions. They mostly rely on the
teaching assistants responsive and directory behaviors. On the other hand, Domin
(1999) and Rollnick et al. (2001) explained this problem from another perspective that
the students have not sufficient time to actually think what they have done rather they
mostly focused on to get the results rather than the experiment itself. Therefore, the
lack of time could hinder their critical questions and they could not generate these
questions not to miss the steps of the experimental procedure. This behavior could be
eliminated by some questions in the preparation level within the resources or by the
questions asked by teaching assistants in the experimentation procedure. Another
explanation for the questions was also found to have a concern about the correctness
of the experimentation process. In here, OERs could help to minimize the possible

faults in the process, which showed the actual representation of the experimentation.

Excessive number of students, as the last problem, seemed to affect some activities
negatively in the environment. While some groups had small sizes, some groups were
facing the challenges of excessive number of students, which decreased the quality of
the interaction between the students and their teaching assistants because assistants
should share less time for each students for this scenarios. Similarly, Bruck and Towns
(2013) mentioned this issues that the main challenges which faculty faced in the

laboratory courses was the excessive number of students and diverse majors. In this
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part, the instructional resources remained critical to support the students’
experimentation process. While the students followed the laboratory book in the
process, some had problems to understand the information in the book so that the
students could be allowed to use videos or simulations to follow the procedure of the

experiment.

5.2.1.2.3 Assessment Process

Regarding the assessment process, quality of the assessments raised during the
research process. First, the quizzes were criticized by the quality of the questions and
the sequence during the course. Even the faculty members mainly aimed to standardize
the questions in the quizzes; the questions were criticized as leading on memorization
of the content knowledge. This result might not be surprising that while most of the
assessments in many schools mainly comprise the first category in the learning
taxonomy (remember/knowledge) (Mintzes, Wandersee & Novak, 2005). In addition,
the possible questions were explicit in the laboratory book, which lead students to
follow a quiz-directed study behavior that affected the use of the OERs. Also, the
quizzes at the beginning could make some students to be relieved for the following
parts of the course. Their knowledge and understanding were not be evaluated at the
end of the course so that their primary purpose was to pass the quizzes with a
satisfactory grade. Beside quizzes, the reports were also criticized by the quality and
validity. Reid and Shah (2007) mentioned that many students were not happy on
dealing with the report, which only covers to write the results of the experiments. In
consistent with this study, some of the students evaluated the report as a burden, which

does not include their interpretation of the experiments.

There were also some problems regarding the validity of the individual assessment and
collaborative working. In the study of Shibley Jr. and Zimmaro (2002), they asserted
that collaborative group of working decrease the students’ question asking behaviors
and also alleviate the freeloaders’ behaviors in the group working. However, whether

our study was not aimed to analyze the collaborative working behaviors, during the
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observation and interviews, some students had some concerns about the freeloaders
while working collaboratively in the experimentation process and while writing the
reports. This style of working while writing the reports was still a contradictory idea
for evaluating the individual performance of the students. For assessing the reports,
Pogacnic and Cigic (2006) proposed to finish the reports after the experimentation by
not allowing the communication between students because 75% of their participants
indicated that they could copy the report from their peers. Therefore, for the reports,
extra time could be given to interpret the ideas, because the time for writing the reports
could be short to analyze the experiments. In addition, the questions in the reports
could be designed to engage students into the critical thinking process, and these
reports could be provided through the resources, especially through the simulations.

Each student could also follow his/her process in the experimentation.

5.2.1.2.4 External Issues

In addition to these problems, frequency of the laboratory courses and the non-
parallelism between the laboratory course and main lecture also brought some
problems in the environment. The laboratory courses in two weeks sequence made
students not to fully engage and remember the course and non-parallelism resulted in
discrepancy between the theoretical knowledge and procedural knowledge. Students
easily forgot the course and the content knowledge. Therefore, it seemed unrealistic to
expect the students to use the OERs behind these problems in the environment.
Sending information about the OERs increased the students preparation time and use
of them which also seemed to be a reminder for the course itself. In addition, the
teaching process seemed to be poor to connect the theoretical and procedural
knowledge, which could be supported by the content in the resources. It is obvious that
especially for the experimental courses; students primarily seek to have some

connections between the content knowledge and the future experiences.
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Summary of this Section

The teaching method and teaching styles was found to have a negative effect
on preparations for the course and also use of the OERs because the students
had not an active role on planning, and analyzing the experiments but only
following the instructions from laboratory book or teaching assistants. The lack
of preparation also observed the in the interaction between the students and
teaching assistants. While the different teaching styles and long procedure of
teaching process were mentioned as a problem, the integration of OERs could
provide more standardized and attractive teaching process.

As the teaching method and lack of interest of students leaded to more result-
oriented experience, the lack of pre-lab exercises could also influence their
learning experiences, which OERs could help to create more meaningful pre-
lab exercises. While OERs had a positive effect on students’ focus on
experimental procedure, they still had some drawbacks for supporting content
knowledge. Related with this the role of teaching assistants was also found
related with the lack of preparation for the course and quality of questions
asked by the students. While each course section was crowded which creates
some problems for TAs to interest for each student, OERs could minimize the
reliance on TAs while following the procedure.

The assessment process which OERs had motly affected by its practices, this
process was important to use and integreation of OERs into the system. While
the scope of the questions negatively influenced the use of OERs and increased
the reliance on laboratory book, the lack of post-assessment especially affected
the interaction between the students and TAs and students’ performance on
experimentation process. Also the quality of the questions revealed the
problems of laboratory book. While the validity of the assessments (especially
reports) was mentioned, OERs could provide a platform to enable individual

assessments.
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e The frequency of the course was mainly criticized as alienating students for a
sustainable course process; this problem was also mentioned as a barrier to use
OERs as forgetting to use the resources and also preparation. In addition, the
sequence of main lecture and laboratory course was defined as a negative issue
to connect the lab with the theoretical information. The regular information for
OERs also observed a reminder for the course, which also mentioned in the

policy practices.

5.2.1.3 RQ1c. How do policy practices promote the use and integration of the
OERs into the science laboratory environment?

5.2.1.3.1 OER Culture

GCLC system was operated in the same structure for many years with some benefits
and drawbacks in the chemistry department. In order to understand the policy practices
on department and institution base, it was essential to define faculty’s (professors and
teaching assistants) and students’ personal activities and perceptions about open
educational resources, which could shape their attitudes towards the OERs in GCLC
system. Two main categories emerged in the study; user culture and academic culture,

which mainly pinpointed the participants’ activities and perceptions towards OER.

From the user culture perspective, most of the students and teaching assistants were
aware of many kinds of open educational resources and their main source for these
resources were university websites (OCW websites in general) and personal websites.
They also used YouTube channels and iTunes U platform to discover some learning
materials. As defining the selection criteria of the resources; popularity, reliable source
of information and quality/scope of the content were prominent factors. Consistent
finding with this study, Feldman-Maggor, Rom and Tuvi-Arad (2016) stated that most
effective criteria for learners to prefer OER was found reliability of the website (e.g.
institutions or related company’s lectures). Thus, especially the resources provided by

the universities were valued as more reliable content. Correspondingly, the courses
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they needed to find a resource was the courses which they had difficulties like calculus,

physic or organic chemistry.

However, regarding the awareness of METU OCW website, the number decreased to
only eight students and three teaching assistants. These participants were aware of the
website before the chemistry laboratory course began. When the participants learnt the
OERs was part of the website, which included many other resources from different
departments, most of them did not explore the website. Some reasons emerged to
prevent students from using the website were the lack of awareness, lack of interest
through the courses, insufficient content provided in the website, and traditional
learning activities. Insufficient information provided by both institution and
department and the insufficient content were determined the drawbacks from the
organizational side, the lack of interest, prejudices and traditional learning styles were
defined the deficiencies from the learners’ side. This study revealed that the barriers
to METU OCW website was consistent with the results of barriers to use the OERs in
terms of lack of information and interest. In consistent with the study of Muganda,
Samzugi and Mallinson (2016), the major barriers to use of OERs were lack of
encouragement by institution, lack of awareness and difficult to access and also lack
of time and awareness (Phalachandra & Abeywardena, 2016). In addition, this finding
was also important to show that some students still had traditional studying style to
pass the course and the quality and diversity of the content/courses and popularity were
important factors to use the OERs. According to the study of Farrow et al. (2015), they
concluded that while the awareness OERs are increasing, there are still many
initiatives remained unexplored beside some popular platforms like YouTube and

Khan Academy.

From the academic culture perspective, professors were generally aware of the online
resources, which they benefitted for preparing their course materials but there still a
tradition to use traditional books and resources for the content knowledge. Some of
them also mentioned to use some OERs for personal development but the use of them

through the course environment were seem to remain only for preparing exams and
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using visuals. However, some of them also used some university’s resources to learn
some content knowledge. In here, it is important to note that none of the participants
from the teaching side (professors and teaching assistants) were familiar with the
opportunities of open educational resources and creative commons license. Only two
of them were aware but they did not use the license actively. Correspondingly, their
sharing culture also gave some insight for the lack of idea for openness. They had
some concerns to share their resources, which were mainly originated from their lack
of information about the references, personal concerns, academic concerns, lack of
time and their concerns about the need of the resources. In consistent with the study of
Kursun (2011), the professors indicated similar signs of supporting sharing culture but
not participating actively. It is also significant to note that the ownership of the
information and reliability issues were still important issues for people especially in
academic environment (Kursun, 2011), which was also found in this study.
Significantly, another concern emerged in this study that some professors were not
eager to share the resources because sufficient resource was valid in the online
platforms. Therefore, these attitudes showed that sharing culture negatively influence
to develop METU OCW website, which could decrease the awareness and popularity

of the website among students.

5.2.1.3.2 Department Support

Chemistry department was mainly criticized by the participants not to provide enough
support for the resources through four issues; personal, system-related, resource-

related, and organizational.

Personal issues: Academic achievements and rewards were seemed to be important
criterion for professors for teaching a course. If the course does not provide academic
opportunities, they might not be eager to fully support the course. For the second issue,
the professors in the department were criticized for being inactive to use new practices
and developments in their course, which decreased their motivation to use or support

the OERs through the course. Hofstein and Lunetta (2004) criticized the science
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teachers’ adaptability for new educational developments and learning models were not
satisfactory who still chooses to use traditional methods in their classrooms. Even if
the participants (professors) declared to use different online resources through their

courses, the support for the resources remained insufficient.

System-related issues: Similar with the academic concerns, system related issues also
gave some clues about the support for the OERs. Attitude to general chemistry course
was defined as the essential problem from both students and teachers’ side. The course
did not hold any academic value for some professors and teaching assistants so that
they did not choose to spare their time for service courses. In consistent with the
literature, one of the challenges in the laboratory courses was the unwillingness of
faculty or department to devote times to change, develop or reorganize the laboratory
curriculum and activities (Bruck & Towns, 2013). Therefore, they might not develop
or improve the resources in the system. In addition, teaching tradition in the course
brought some problems for the interaction between the students and professors.
Rollnick et al. (2001) stated that the laboratory was mostly viewed as a distinct
component of the lecture courses, which hinder the connection between the theoretical
knowledge and practical work. This distinction was also alienated the professors from
the laboratory environment and decreased the connection in this relationship. In
addition to this problem, even if teaching assistants managed the laboratory course,
most of the students defined the owner of the course as professors so that this idea
shaped some of their behaviors through the course. Professors had more influence on
students than the teaching assistants, which were mentioned in many areas in the
research. Therefore, even if the professors were aware of the OERs, the lack of
communication and their role on laboratory environment mainly resulted in the lack
of advertisement and encouragement for the resources. From the teaching assistants’
perspective, the situation was the same that they did not properly encourage the
students for the use of resources. They were mostly dealing with the activities and

practices in the environment rather than the learning practices of the students as
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distinct from the desired teacher role for effective instruction (Herrington & Nakhleh,
2003).

Resource-related issues: Some characteristics of the OERs prevent the professors to
encourage for the use of the OERs. While some professors had some concerns about
the quality of the resources, they did not attempt to analyze the possible effects of the
resources on students’ performance. One of the biggest challenges of using OERs was
defined the lack of information about the effects of OERs and the lack of visual and
virtual resources (Phalachandra & Abeywardena, 2016), this result is important to
display the support for the OERs. Moreover, this situation could be related with the
pre-selected resources like textbooks, which could lead the autonomy in the system
(Richter & Ehlers, 2010). In addition, adoption was interestingly seemed important
from some angle that some faculty wanted to actively participate the resources’
development and improvement process to encourage them properly. Moreover, it was
also interesting that the professors mainly mentioned to advertise the resources in their

courses, the students and teaching assistants were not agreed with their statement.

Organizational issues: The lack of sustainable practices and decision-making process
were featured problems in the system, which displayed the weak support and
encouragement for the OERs mentioned in the literature (Richter & Ehlers, 2010). A
disconnection was defined between the faculty and new practices in GCLC system,
which caused a breakpoint to accommodate the innovative and changing environment
in the system. Moreover, the lack of agreed policy for the OERs brought some
problems to improve and develop the resources (McKerlich, Ives & McGreal, 2013;
Mulder, 2013). In addition to that the GCLC system also suffered for the lack of
communication for the activities and information to the students. The lack of
communication also made students to ignore the e-mails sent from the department. At
last, the department was also dealing with financial problems in order to renew the
laboratory environment and equipment, which inhibit the practices related with

integration of the OERs into course environment (Richter & Ehlers, 2010).
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5.2.1.3.3 Desired Practices/ Strategies

Regarding the problems in GCLC system, the participants offered some desired

strategies/practices.

System-related practices: The attitude towards the course was one of the major
problems and to eliminate this problem some strategies were featured in terms of
increasing the communication with students, designing the experiments regarding the
interest and profession of the departments and offering general chemistry laboratory
only for some related departments (chemistry engineering or molecular biology and
genetics). However general chemistry course is an elementary course for non-majors,
this recommendation could be not be meaningful to apply rather design of discipline-
based laboratories seemed more applicable and reasonable. In addition, some faculty
suggested increasing the communication with students by getting some feedback from
their laboratory experience, and associating the content knowledge from the main
lecture and experimental experience from laboratory course. In addition, some
interaction channels were suggested to increase the communication while preparing

for the course.

Resource-related practices: Some suggestions were provided to improve advertising
and encouraging activities. While for advertisement; e-mails, recall by faculty and
presentation during the class were featured factors; for encouragement, peer
encouragement, bonus point, popularity and mobile platforms were emerged as
preferred factors. Related with the encouragement issues, the optional use of the
resources made the students feel more comfortable in the environment. The students
mentioned that they should select to use the resources if they needed them. While the
resources were seemed supplementary resources in this case as many other studies but
the integration of them into the course system was also supported. While the obligatory
practices to make students to use the resources were not generally advocated, the

beneficial parts of the OERs could be integrated into the system especially for teaching
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and assessment processes. This integration could provide more meaningful and

attractive learning and teaching process.

Organizational practices: For sustainable practices for the course and the OERs, a
coordinator and working groups was suggested. Hofstein and Lunetta (2004) proposed
that the teachers should be supported in their professional development by informing
new technological or pedagogical developments. A coordinator could be assigned to
inform new practices and to handle the communication with the students. In addition,
the improvements for the resources could be handled by a group of people to attain the
sustainability. In consistent with this result, Kursun (2011) mentioned importance of a
dedicated unit for preserving the sustainability of the practices in the environment. In
addition, an interdisciplinary approach could be managed to improve the resources and

policy practices.

Institutional practices: As an institutional practice, it was important to generalize
sharing culture (UNESCO, 2011). Precisely, the institutions played a vital role in these
practices, which could provide benefits for both students/learners and institutions.
Correspondingly, mentioned in the selection criteria of OER, popularity and quality of
the resources were mentioned as essential characteristics so that providing the
resources through METU website could bring opportunities for their own students and
other students in Turkey who lacks the Turkish resources and contents. However,
providing Turkish resources were defined as a rising trend (Kursun, 2011), most of the
students complained to have insufficient Turkish online resources for their courses.
This study also showed that while the students used the most known and popular
university’s resources, their own university or professors’ resources would be the first
choice to understand and study on their courses. For the institution base, providing the
resources through some platforms also could bring some popularity in academic
environment. As the institutional benefits of OERs were defined as the improvement
on public image, engagement, usage (86% students and 73% faculty members use),
sharing culture (90% of faculty members shared resources) and awareness of OERs at
MIT OCW case (Hodgkinson-Williams, 2010). If METU provided the resources
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within wider and qualified resources, it could be the leader for the practices in Turkey.
In addition, for a university, it is essential to increase the awareness of the current
resources and promote to develop the OERs in new digitalized environment
(Muganda, Samzugi & Mallinson, 2016). Similarly, this approach defined as vital by
most of the participants, which showed their need for different resources for different
courses. However, in here, it is important to emphasize the scope of the content as
internationally, which could help other learners from different area. Because of the
content in the resources were mainly associated with the content knowledge in the
main lecture, and the scope of the content were mainly focused on the experimental
procedure, these resources could be meaningless for other students from different
universities. Thus, sharing the resources should be fully concentrated on the scope,

quality and length of the content to provide them universally.

Summary of this Section

e Awareness about OER from different sources was high which could gave a
clue about the students, TAs and professors’ perceptions about the OERS in
GCLC system. It is important that while all the TAs and professors used open
educational resources from different channels, the support for the OERs in this
case was low than expected. This could display that the OERs had not been
embraced in the course system properly. While the selection criteria of these
resources could provide an insight of the institutional practices for the
developments of OERs, the awareness about METU OCW pointed some major
problems for the future of OERs at the institution. Related with this issue,
academic culture related with OERs could also provide an insight for the future
developments and improvements of OERs in chemistry department.

e From the department side, while the personal issues emphasized the academic
developments and new technological adaptations, these concerns could be
eliminated by some institutional practices to support professors for academic

development.
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e System-related problems referred to attitude to general chemistry course,
which was also significantly found from students’ side, and the devoted time
of professors for laboratory courses. These two problems could also prevent
faculty members to improve the course and particularly the OERs and
advertise/encourage the OERs.

e The quality of the OERs was found as an important factor for both using the
OERs and encouragement practices that poor quality of the OERs could inhibit
the encouragement of using them.

e Some organizational problems also seemed to alienate the professors from the
new practices in the laboratory course. No agreed policy about the sustainable
use of the OERs, the lack of sustainable progress between the course periods,
the difficulty on decision-making process and financial problems also

prevented to find out practices for the use and integration of OERs

5.2.2 RQ2. How do the utilization of resources facilitate the students and
research assistants’ perceived performances through the laboratory

course?

5.2.2.1 Expectations about the Course

The students and teachers expectations and aims of a course are important factors to
determine their teaching and learning activities, activities in the laboratories (Galloway
& Bretz, 2015; Pyatt & Sims, 2012). According to the review of Reid and Shah
(2007)’s study, students required to have obscure purpose of laboratory work, which
significantly affect their attitudes towards laboratory classes negatively within the lack
of these purposes. In this study, the purposes were diverse which was categorized as
cognitive, psychomotor and affective. Between these purposes, the affective one was
the most mentioned category by the students, while the professors focused the
cognitive one. As consistent with DeKorver and Towns (2015) study, the most stated
goals were finishing the experiment earlier, getting the correct results, learning

laboratory techniques and skills so that while the students were described their goals
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through affective and psychomotor domain, faculty goals were more focused on as

cognitive and psychomotor domains.

The discrepancy between the students and teachers’ aims were emerged that while the
students expectations were driven by some extrinsic motivators and some intrinsic
motivators by low-level cognitive skills; teachers expectations were mainly
emphasized the high-level cognitive skills by interpretation and analysis of the
activities and content knowledge. Only few students mentioned their purpose driven
by high-level cognitive skills. Therefore, students wanted to get higher grades, to spare
good time while learning some practical skills and to learn some procedural knowledge
related with the experiments and experimental procedures in the environment.
Misalignment between the students and faculty goals’ was mentioned to have a
negative influence on laboratory experience, which could direct the students to focus
on affective outcomes of performance (getting high grades, finishing earlier)
(DeKorver & Towns, 2016). Similarly, in the study of Galloway and Bretz (2016),
most of the participants performed to get correct results of the experiment; they mainly
ignored the theoretical principles of the experiments. In here, another critical point was
the different perspectives of the professors and teaching assistants that while some of
them associated the problem with the students learning behaviors, some criticized
themselves for not providing a satisfactory teaching to engage the students into the
process. When the teachers’ expectations, activities and assessment technics were also
determinants of the students’ attitudes (Hofstein & Lunetta, 2004), the faculty missed

the significance of affective and psychomotor side of the learning experience.

At last, it was also significant that the students’ expectations for the course indicated
similar results for the motivators to use the resources. Especially for the extrinsic
motivators, the students seemed to seek some ways to fulfill their aims for the course
in terms of finishing the experiment earlier, getting higher grades and to have
information about the experiment. Therefore, how the resources fulfill their aims and
the outcomes of using the resources were discussed through four sections below.

Even if the students’ expectations from the course were especially connected with
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getting higher grades and while the OERs lack of correspondence with the content in
the assessment was explicit, this problem did not seem to affect the user profile as
expected, other major problems were raised as lack of interest and lack of

information about OERs than the possible grade effect.

Summary of this Section

e The expectations about the course also pointed similar expectations from
OERs. While the affective expectations seemed prominent for students,
cognitive and psychomotor expectations were important for faculty members

e The expectations also gave some clue about the performance outcomes that
OERs failed to address especially the academic performance and cognitive

domain.

5.2.2.2 Effect on Academic Performance

As seen in the performance outcomes part, while most of the students mentioned to
get satisfactory grades to pass the course, other three important outcomes for
meaningful learning were seemed to be unsatisfactory. For the academic
performances, the OERs were mainly criticized the obscure effect on the grades of the
students because of many external factors. The results showed no significant difference
on students’ grades like Hill and Nelson (2011), Dupagne, Millette and Grinfender
(2009) and Powell and Mason (2012) study related with video podcasts. Similarly in
their study, (Jolley et al., 2016) found that pre-lab quizzes and videos facilitated the
users’ psychomotor and affective experiences but not significant increase in academic
performance (grades). The reason of this result in this study could be twofold. First,
there was not a mechanism to evaluate the students’ performance in the
experimentation process (except teaching assistants’ personal evaluations); the quizzes
and reports were mainly directed by the questions from theoretical knowledge and
safety issues mainly mentioned by laboratory book (see assessment process). Thus,
these results could not be reliable to define the resources as effective or not for the

students learning activities. However, it could be mentioned that the resources did not
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indicate negative experience for students. In addition, some students believed that the
resources increased their grades because they had meaningful experience on answering
the questions in the assessment part. Second, some external factors were defined
essential for academic performance in terms of background of the students, interest for
the course and success on university exam. Even if less-biased groups were selected
based on their university exam score and performance in GCLC, different group of
students benefitted differently with these resources. For example, the mechanical and
computer engineering groups were defined with higher studying responsibility groups
but they were also mentioned less interested groups in chemistry laboratories, so that
the interest for the course is not sole factor to determine the performance of the
students. In addition, the quality of laboratory book could affect the grades of the
students who used only the laboratory book. The lack of understanding for a concept
and descriptions in the written resources could lead the students to rote learning that
the students could achieve better scores by memorizing the concepts in many areas
(Mintzes, Wandersee & Novak, 2005). Some participants mentioned the problems on
understanding the experiments in laboratory book, which routed them to find
alternative ways to pass the course. Therefore, the explicit clues about the quizzes in
the laboratory book could make students to have higher grades by memorizing the

concepts in the book.

Summary of this Section

e While some students used the OERs for getting higher grades expectations,
most of the students criticized the OERs did not have a dramatic effect on their
academic performance

e The scope of the content in the quizzes and reports was determinant for the
OERs effect on grades of students

e Asthe students’ expectations was mainly originated by academic concerns, the
integration of the resources to the assessment process seemed critical for the
use of OERs.
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5.2.2.3 Effect on Cognitive Outcome

For a meaningful learning experience, three domains (cognitive, affective and
psychomotor) should be satisfied (Galloway & Bretz, 2015). Regarding the cognitive
outcomes, two low-level cognitive skills were revealed; knowledge and

comprehension.

For the knowledge part which comprises factual-conceptual and procedural types; the
main focus of the OERs were supporting procedural knowledge in the experimentation
process rather that the factual-conceptual knowledge. Students only mentioned the
OERs to help to identify the chemicals and equipment and their characteristic related
with the factual-conceptual knowledge. As one of the barriers to learning chemistry
was defined as using unfamiliar materials (Gabel, 1999), the OERs helped to identify
the chemicals and materials before each experiment. The second effect was defined to
possibly prepare the students’ mind to focus on the conceptual knowledge rather than
the procedural knowledge. However, the students were still observed to be stuck on
the procedural knowledge in the course environment. Domin (1999) criticized the
expository laboratory to mainly support the lower-order cognitive skills, which
comprise knowledge, and comprehension levels. Similar with this inference, neither
the OERs nor the process of the laboratory referred (teaching method and leaning
experience) to the higher order thinking skills. The answer of this problem could be
dichotomous; the process in the OERs leaded the students to memorize the process
(possibly forgot some parts) rather than the interpretation; or the students’ concern to
get correct results of the experiments were still higher than expected. Thus, this study
showed that, even if the students see the process in advance, they still have some
problems during the experimentation process as mentioned in the adoption-

implementation part.

For the procedural knowledge, the OERs, especially videos had positive effects to
visualize the process, to remember the steps in the experiments and to see how to

conduct the experiments with required equipment. In their study, Nadelson et al.
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(2014) described the videos as powerful tools, which showed the actual representation
of the experimental procedure and also helped to support the instruction provided by
the different information channels (instructional materials and instructors).
Correspondingly, Jordan et al. (2016) concluded that the students with video
instruction recall the procedure better than the students who did not (23% of increased
recall) and increase the understanding of the experiment. In addition, according to the
study of Long, Logan and Waugh (2016), videos for pre-laboratory instruction were
found to facilitate the students’ understanding and the students had positive attitudes
towards videos. However, in this study, simulations were defined as not successful as
videos that they only help to memorize the steps of the process and to see some key
points in the process which in line with the study of Hill and Nelson (2011) that the
visual images helped to memorize the facts. Multimedia and computer-based learning
could be effective when the users’ pre-knowledge and aptitude was low because of the
lack of current cognitive models (Najjar, 1996), this inference could be discussed in
line with the perceived cognitive outcomes of this study. The level of complexity of
the experiments and the level of experience were found as effective factors to use of
OERs, most of the students and teaching assistants were new at this experimentation

so that OERSs could promote to built cognitive models.

Regarding the comprehension part, only small part of the students described their
experiences more meaningful and open to interpretation for understanding the
experiments. Most of the students portrayed their activities based on memorization
rather than interpretation, which was also supported by the teaching traditions in the
course and the quality of the resources. None of them leaded the students to interpret
their activities in a meaningful way. In addition, the OERs did not provide different
knowledge for students rather than the laboratory book and the information from
teaching assistants. Moreover, the educational system was also criticized to support
getting higher grades rather than providing critical thinking for students. Thus, this

study revealed that it is important how to provide the information with media. Even if
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the resources provide some knowledge for users, it remained insufficient to support

higher order thinking skills for the students.

Summary of this Section

¢ In line with the expectations from the course, OERs mainly referred to low-
level cognitive skills as knowledge. The OERs and the learning and teaching
activities in the course were mainly criticized as the lack of interpretation
which provide a contradictory profile with the faculty members’ expectations
for the course

e The significant effect of OERs on cognitive domain was described by
procedural knowledge, which enables users to remember and understand the
process of experimentation especially for novice learners to see how to apply

a procedure

5.2.2.4 Effect on Psychomotor Skills and Activities

For the second category for meaningful learning, psychomotor skills and activities,
ability to use the equipment and offering safety instructions in some critical parts of
the experiments were featured headings in this study. The visual and interactive
resources had an effect on students’ ability to use the equipment and materials in the
experiments in consistent with the studies of animations effects’ on procedural skills
(Arguel & Jamet, 2009; Ayres, Marcus, Chan & Qian, 2009). Moreover, memorizing
the experimental procedure and ability to use the equipment also helped the students
to finish the experiment earlier, which made them to share more time for writing the
reports. The students who used the OERs as pre-laboratory preparation showed better
performances on completing the experimental process than their previous
performances. This result is consistent with Nadelson et.al. (2014)’s study, which
represented that the use of videos as pre-lab resources made positively significant
change in time to perform the experiment. However, the students mostly wanted to
finish the experiment to get free instead of sharing more time for reports. So that the

early finishers could be directed for some tasks to enhance their critical thinking skills.
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Summary of this Section

e OERs helped to recognize the equipment and chemicals within how to use them
during the process of experimentation

e OERs also enable users to finish the experiments earlier, which could also
associated with their ability to remember the process easier.

5.2.2.5 Effect on Affective Outcome

For the last part of meaningful learning, affective outcomes, three issues were emerged
in the attitudes towards the resources in terms of quality of the resources, benefits of

the resources and necessity of the resources.

Quality of the instructional resources: Three instructional materials used in this course
as laboratory book (compulsory), OERs (videos and simulations/optional). Videos
were defined as successful in some technical details by their visual quality, length and
teaching process. However, teaching process was defined as satisfactory for
procedural knowledge but deficient for enhancing the critical thinking and content
knowledge. They mostly offered to integrate some key knowledge, which combines
the procedure with the content knowledge. However, participants criticized
simulations (virtual laboratory) through many negative perceptions contrary to videos.
While some participants found the environment as attractive and enjoyable, quality of
visuals, teaching process and technical problems mainly affected the users’ attitudes
and behaviors toward virtual laboratories. While simulations provide some
opportunities to visualize the abstract concepts and phenomena in laboratory (Pyatt &
Sims, 2012), as contrary to the literature, most of the participants were not fond of the
simulation environment and the environment was not preferred as a replacement for
the traditional laboratories. Especially, the technical problems seemed to make distant
the participants from the environment. Velazquez-Marcano, Williamson, Ashkenazi,
Tasker and Williamson (2004) mentioned that video demonstrations and animations
were not effective alone but they provided meaningful student performance when used

together. However, in this study, most of the participants preferred the videos over
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virtual laboratories for these experiments which the videos were defined as the most
effective medium for skill-based lab sessions (Tsekleves, Aggoun & Cosmas, 2013)
and the videos were defined the most preferred form of OER (Hu et al., 2015).
Moreover, the preference of the videos could be derived from the quality of the virtual
environment and the complexity of the experiments because participants mentioned to
have virtual labs for more advanced chemistry courses (e.g. organic chemistry). In
addition, two resources could be extraneous for these kinds of experiments in the level
of complexity. The second explanation for the preference could be explained by the
feeling of presence in the environment. Sauter, Uttal, Rapp, Downing and Jona (2013)
highlighted the importance of “authenticity” and “reality” sense in the simulations and
videos, which could increase the engagement of the users with the activities. In
addition, in their study, the participants described the videos provided more authentic
environment than the simulations did. Consistently, in our study most of the
participants preferred the videos, which showed the actual setting of the experiments
than simulations because simulations were defined not to have appropriate visual
quality and applications for the university level of students by most of the users. This
could also be associated with the 2D nature of simulations that provided less
meaningful or authentic context than 3D environments (Dalgarno, Bishop & Bedgood
Jr., 2003). Also in the simulation, the users could be much possibly focused on how to
truly apply the process rather than focusing on the details in the process which could

direct the students to use videos rather than simulations.

Related with another instructional material in the course, laboratory book, most of the
students preferred to use the laboratory book with the OERs. Even if the laboratory
book had many criticisms by the participants in terms of complexity in the conceptual
knowledge, language and lack of visuals, most of the participants saw the laboratory
book as primary material for the course. This preference could be derived from the
optional use of the OERs and the connection of the laboratory book with the
components of the system. However, in the literature, many research studies indicated

the students’ attitude towards textbooks was negative in terms of learning and they did
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not spare time to read (Berry et al., 2011). In consistent, neither the students nor the
research assistants were satisfied to read the laboratory book, which they mostly had
problems to understand. As also mentioned in the preparation part, they mostly
interested in the theoretical part to determine the possible questions in the quizzes.
Therefore, integration of the OERs into the system did not change the place of the
laboratory book but revealed and raised the criticism about the quality of the laboratory
book. Regarding the criticisms about laboratory book was to preserve too much
information in a complicated way. Domin (2007) mentioned that the quality of the
laboratory manual could direct the students’ filtration of important information that
the laboratory manual could not be designed to preserve too much information for
students. In line with this problem, Reid and Shah (2007) evaluated the laboratory
manuals and they concluded that they should be redesigned to reduce the cognitive
overload by providing key information for students. Therefore, students had some
challenges to understand and extract the important information from laboratory book,
which could indicate that the OERs’ could provide more understandable way for
procedural skills. However, students’ choices of material type also pointed why
students still preferred to use laboratory book. The perceptions related with the online
and printed materials, this study showed that some participants still depended on the
printed materials, which made them feel more comfortable while studying. However,
the rest mentioned to prefer online materials for reducing cost and providing

ergonomic environment.

Benefits of OERs: This study indicated that the OERs had some benefits in consistent
with the studies in the literature that the users (both students and teaching assistants)
had comfortable experimentation process which helped them to be more relieved and
self-confident. Related with this finding, the study of Jordan et al. (2016) showed
consistent results that student who used video as pre-laboratory preparation indicated
more self-independent performance and less reliance on TAs. Moreover, other
affective outcomes were also consistent with the studies in the literature in terms of,

familiarization of the environment, which could mitigate the anxiety and lack of
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confidence (virtual laboratories) (Dalgarno et al., 2009), increase the preparation time
and quality (pre-lab quizzes and videos) (Jolley et al., 2016), providing different
learning experiences, and providing language choices. Regarding the language
opportunity, Danili and Reid (2004) outlined the factors, which might affect the
difficulty in learning chemistry in terms of complexity of the subject, language
(especially in second language learning of chemistry) and sequence in the curriculum.
In here, especially the language could create difficulty for learners to grasp the
meaning of the experiment (Rollnick et al., 2001). Moreover, from the teaching
assistants’ experiences, the OERS helped them to reflect on their teaching methods and
to get some ideas or inspiration for teaching the abstract concepts and details in the
procedure. In consistent with this finding, OERs’ effect on teachers’ teaching practices
were defined meeting different learners’ needs, expanding the teaching method, and
reflecting on their teaching methods (de los Arcos, Farrow & McAndrew, 2016). In
addition to that, based on the teaching assistants’ observations and perceived students’
performance, they were aware that the OERs could help the students to understand the
content by visualization, feel more comfortable and self-reliant, apply the procedure

correctly and set up the experiments, and to recognize chemicals and equipment.

Necessity of OERs: Beside the positive experiences, some participants did not have
satisfactory learning experience with the OERs and they were not sure about the
necessity of the resources. The OERs did not provide different learning experience
than the usual and they did not provide any benefit for the learning process (lack of
critical thinking, minimal effect on grades and understanding the experiment).
Correspondingly, based on the quantitative results, nearly half of the students who
were aware of the OERs did not use them because the laboratory book was enough to
complete the course as satisfactory. However, most of the participants thought that the
resources were not irreplaceable but they provided more comfortable and satisfactory
learning experience for them within the developments of the OERs for better
experiences. In the literature, virtual laboratory defined to be both alternative and

supplementary for the traditional hands-on labs. Darrah, Humbert, Finstein, Simon and
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Hopkins (2014) concluded their study in consistent with the literature that their virtual
physic lab did not differ from the traditional lab based on learning outcomes. Similarly,
Pyatt and Sims (2012) concluded from their study that both hands-on labs and virtual
labs had satisfactory results for students. Therefore, virtual lab experience could serve
an alternative way for the traditional laboratories. However, in our study, virtual
laboratory environment were defined insufficient to provide a whole laboratory
experiment instead of the hands-on laboratory in consistent with the Farrow et al.
(2015) and Hu et al. (2015) study which the participants used the open educational
resources as supplementary. Specifically, videos were determined as more satisfactory
tools for the experimental procedures but they also mostly defined as supplementary
tools for the hands-on labs. While different media provides different learning
opportunities (Castro-Alonso, Ayres & Paas), this study did not indicated that the
videos were better than simulations rather the videos were more successful to meet the

needs of the users in this case.

Therefore, this study showed that the OERs met the expectations for the course in
some domains especially for the affective part but for a meaningful experience, all
three domains should be fulfilled in the laboratory environment (Galloway & Bretz,
2015). The simulations had positive affects on especially cognitive and affective
domains (Rutten, van Joolingen & van der Veen, 2012). However, the expectations
and goals of students were valid in each domain, the connections between these
domains are missing that students mostly failed to combine each domain while doing
the experiment (DeKorver & Towns, 2015). This study showed that while the students’
expectations might vary from different purposes for the course, there is still a need to
support their cognitive and affective experiences in relation with each other in
laboratories. Jolley et al. (2016) concluded from their study than the pre-lab quizzes
and videos improved students’ psychomotor and affective experiences. In consistent
especially affective and psychomotor parts was seemed to be mostly affected but the

resources had somewhat minimal effects on cognitive outcomes.
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Summary of this Section

Quality of the instructional materials played a significant role on both using
the OERs and policy practices. The videos were defined as more satisfactory
for these experiments rather than simulations, which comprise some technical
problems, visual characteristics and presence perceptions.

Laboratory book was criticized by many points of difficulty of language, lack
of visuals and long procedure to learn, the students mostly preferred to use that
with OERs. While the book seemed as a primary material for the course
because of the system process, the preference for printed materials could also
indicate this usage behavior of laboratory book.

As the users mainly mentioned many benefits related with the affective domain
especially for more comfortable and self-reliant process in the course
environment. While the characteristics of the OERs played a vital role for
usage of them, this domain is also important to show the effects of the resources
on both students and teaching assistants’ affective domains.

While most of the participants mentioned the benefits of OERs, some
arguments about the necessity of them were also critical and valuable. The
OERs did not provide significant changes for some participants on their
performance. This inference did not lead to the argument about the necessity
of the OERs which most of the students defined OERs as not essential and but
beneficial but it leaded the position of OERs as supplementary not an

alternative for laboratory courses.

5.3 CONCLUSION AND RECOMMENDATIONS

5.3.1

Recommendations for Institution

In the systemic environment, institution had a major role on some policy practices

about METU OCW and support for new developments and practices related with the

OERs in this case. Some policy practices were defined to have some direct or indirect

relationship with the OERs in this case. Therefore, some suggestions were offered
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about how to minimize the problems related with the policy practices through

institution base.

5.3.1.1 Awareness of METU OCW

Awareness about the METU OCW website was specifically found very low than
expected. This issue also found one of the major barriers of low usage of the resources
in METU OCW website. Some recommendations were provided to increase the

awareness of resources as:

e Even if the advertisement of OCW was seen on university website, it seemed
to be ignored by students. Especially new registered students could be
informed during the orientation sessions, brochures or booklets. E-mails was
also found effective to inform the users about new practices which could be
sent to inform the new courses or resources added to the website.

e OCW website could be used in cooperation with ODTU Class which was a
learning management system (LMS) used through the institution. Some links
could be provided in the system which directed students to OCW website.

e An expert or a unit who have knowledge and experience about OER practices
could be assigned to monitor or regulate the OCW and OER practices inside

the institution.

5.3.1.2 Generalize Sharing Culture

For the resources in METU OCW website, the institution, departments, and faculty
members have primary role to improve the platform. Some recommendations about

how to increase the sharing culture provided below.

e Completion of the website by the content seemed important for some students,
which was also found one of the major barriers to use OCW website. Some
encouragement practices could be attained to increase the courses and

resources in the website. Faculty members have critical role here to expand the
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resources. While sharing culture is still low in OCW website, some strategies
could be developed for encouraging the faculty members (Kursun, 2011). At
first, faculty members could be informed or trained about the OER creation,
adoption and implementation practices. Workshops or training could be
implemented to inform the faculty members. While METU provided Academic
Development Program (AGEP) to improve new faculty members’ educational,
social and research abilities, this program could provide some programs related
with how to support the faculty members who wish to create, design, find and
integrate OERs in their formal courses.

While the faculty members’ lack of time to adopt new practices, the institution
could consider some reward opportunities for faculty members to participate
the sharing practices.

Especially some courses gains more attention and need (physic and calculus)
and some faculty members seemed to have popularity among students. These
faculty members could be encouraged to provide their resources.

Some communication channels were found popular among students; and their
OER usage behaviors showed that they mainly found the resources based on
the recommendations shared through these platforms (Facebook, Twitter, etc.).
In addition, these kinds of resources were seen as bringing value and popularity
for the university so that the university should share the resources in a qualified
level.

While the increasing trend for universities sharing their course materials
through different platforms or through some organizational cooperation
through their own OCW website, iTunes U, Coursera, Udemy etc., METU
OCW has not still gained his popularity and awareness through these
universities. The cooperation with these popular platforms, the resources could
gain more attention and popularity among users.

While most of the students are using the resources from different languages, it
was found to have a significant demand for Turkish resources. This study
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revealed that one of the reasons to use the OERs in GCLC was providing
Turkish version of the content. In addition to that, many of the students
mentioned to have their own faculty members’ course resources so that it is
important for the university to be a pioneer among Turkish universities.

While a dedicated unit is responsible for OCW activities (ITS- Instructional
Technology Support Office), the support of faculty members is still an essential
factor to generalize sharing culture. When faculty members and university
websites are important factors for the diffusion of innovations (Hu et. al.,
2015), their cooperation could improve the use of these kinds of resources.
Moreover, while there is a need and demand for online resources especially
electronic (Power point slides, pdf files, animations) and videos (Tsekleves,
Aggoun & Cosmas, 2013), increasing these diverse resources could be

beneficial for formal and non-formal learners.

5.3.1.3 Quality of the OERs in GCLC System

Quality of the resources and some technical details found as an essential component

for the students to use them and for the faculty members to support them (see

encouragement). The recommendation about the quality could be considered as the

mission of the institution and a dedicated unit for design and technical support for the

resources (ITS unit at METU in this case). These recommendations could also be

helpful for faculty members and teaching assistants who worked collaboratively with

this unit while creating these kinds of resources.

Videos generally defined as successful to visualize the experimental process
except some technical details (lack of theoretical knowledge, update problems
and language quality). However, the simulations were the most criticized
resource in the course by teaching quality, visual quality and technical
problems. For the teaching quality, the steps in the experiment and activities
were too explicit to enhance the students’ thinking process. The steps could be

designed to enable users to decide what to do in the process. In addition, some
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explanations and some feedbacks could be provided in each step of the
experiment.

For the technical problems, some explanations about how to use the tools in
each screen could be provided. For the visual quality, many different
simulations and virtual laboratories, remote laboratories are valid (Phet, Virtual
Laboratories etc.) and new developments in the visual world, the graphics
could be optimized for undergraduate students’ levels. Correspondingly, visual
quality could also affect the reality and authenticity of the experiment.
Regarding the authentic environment, Potkonjak et al. (2016) provided a
guideline to design and evaluate the quality of virtual laboratories. In addition,
Jelfs and Whitelock (2000) provided a metric to evaluate the presence in virtual
environments in terms of audio changes, level of interactivity, feedback, ease
of navigation, previous experience and persistence. Among these, in this study,
feedback, level of interactivity and ease of navigation found critical which
could correlate with the sense of authenticity. Therefore, these components
could be taken into consideration while redesigning the simulations.
Professional development or technical assistance program could be provided
to help the faculty members on how to create, use and integrate the OERs into
course systems.

Mobile applications of the resources and the website as a whole could be
provided as a usability opportunity and the current resources could be adapted
to the mobile platforms. This approach could also facilitate the OERs
integration and usage through the laboratory course during the experimentation
process.

Technological infrastructure and financial support was seemed crucial for
practical courses with high demand of technical devices, equipment and safe
environment in the laboratory. While the equipment, devices were observed as
too old-fashioned, the financial support was needed to redesign the laboratory

with new technological devices, equipment and objects in the environment.
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The financial cuts were also found negatively affecting the integration of the
OERs into the laboratory environment. Institutions could arrange the funds to
digital devices (like tablets, computers or projectors) to enhance the technical

quality of using the OERSs.

5.3.2 Recommendations for Department

5.3.2.1 Awareness of the OERs in GCLC System & Advertisement

Awareness of the OERs in this case was not high before the laboratory course began.

Some barriers revealed through this study about the awareness issue by students’ side

and faculty side. In order to increase the awareness of the resources, some

recommendations were provided for faculty and department. The optional

characteristic of the resources affected the user profiles of the resources; however, the

frequency of using the resources with regular information was surprisingly high than

expected. However, some suggestions could be followed to increase the use of the

resources by using some advertisement and encouragement practices.

Some advertising issues were emerged in this study but one of them is highly
corresponded with the faculty members. Faculty members, who normally don’t
have direct relationship with the laboratory course in this case, were still seen
as the leader of the GCLC system. Besides teaching assistants’ calls for the
resources, faculty members also have a critical role to increase the awareness
about the resources. They could mention the resources verbally in their courses,
they could send e-mails or they could actively show the resources in the course.
While e-mails were found important contributors for advertising and
encouraging using the resources in this study, they could use this strategy for
their courses.

E-mail was seen as an effective method to inform the students, and also to
remind the course period. E-mails were also found effective to regulate the

students’ use of the OERs. Sending e-mails is an easy but a useful way to

315



increase the awareness of the students about the resources so that a coordinator
(between faculty members or administrative personnel) could be assigned to
regularly inform the students about the resources before each class by e-mails
to remind the pre-laboratory activities and resources or other information
related with the department

Besides faculty members, department has also a critical role for advertising the
resources which comprise e-mails, social media channels, website
announcements and posters. In addition, social media platforms (Facebook
groups or Twitter hashtag) could be used like e-mails, and groups could be
generated through social media, which enable students, and assistants to
communicate and share, the faculty member could also inform the students
about the resources.

Another strategy was mentioned to show the OERs at the beginning of each
semester to increase the recognition. While the distributed brochures were
found somewhat ineffective to attract the students’ attention for the resources,
online ways of advertisements could be more large scaled advertisement

method.

5.3.2.2 Perceived Value of the Course

Some policy practices could be suggested to increase the perceived value of the course,

which found to be affected by the students and faculty members in this case.

General chemistry course as service course do not get enough value and interest
from the students and faculty members. More personalized and departmental
approach was recommended by some participants like personalizing the
experiments for the departments to show what the information will work for
their future academic life. This approach could impact the students’ interest
and perspective for the course if they see the advantages of the course for their
profession. In order to practice this recommendation, interdisciplinary

approach through different departments and faculty members could be used to
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create associated experiments for different disciplines. The department and
faculty members could also have a decision-making process to analyze the
experiments’ role on students’ profession. This process could also provide a
renewed perspective for the department and could also decrease the burden on
faculty members for time and energy to spend much time for the course.
Some technological devices could also be used to increase the engagement of
students to have more authentic learning experience. Beside OERs, 3D printers
have been using to create a product, which could also be applied for students
to create some models for Chemistry-related concepts.

For faculty members, the department could use some strategies to academically
encourage the faculty members to increase their engagement for this course. If
faculty members and teaching assistants could show their engagement for this
course, the students’ perceptions could change for the course.

As seen at the different institutions, faculty members could have a title either
teaching or clinical professor. While teaching professors are generally dealing
with the teaching practices, clinical professors are mostly studying on research.
For GCLC system, teaching professors could be assigned which could
minimize the academic development concerns so that teaching professors

could provide more devoted time to improve the quality of the course.

5.3.2.3 Sustainability

Some recommendations could be offered to maintain the sustainable practices in the

department for new developments like the OERs in this case.

New technological developments, resources and methodologies for teaching
practices within an in-service training could supervise the faculty members’
adaptability for these practices.

An agreed policy about how to develop, adopt and integrate the OERSs into the
course system should be prepared. CreativeCommons provide OER Policy

Registry database, which shared the policy practices from different countries
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and institutions. These policies could guide the practices in the department or
an expert or a unit could be assigned to provide guidance for forming policy
practices.

e Some dedicated units to catch up the new developments in the department
could support them. In order to provide sustainability for the new
developments (like resources), some informative units could transform the
information for new faculty members.

e These informative units also support the communication between the students
and faculty members for the resources. This informative approach could help
the decision-making process in the department which mainly dealing the other
major problems in the department.

e Some units by faculty members could be organized to deal with different
problems in the department (for example problems in the laboratory, problems
related with financial constraints, problems with the main lectures) so that this

could minimize the decision process for the department.
5.3.3 Recommendations for Faculty members, Research Assistants, Teachers

5.3.3.1 Preparations for the Course

Students’ preparation behaviors and activities are essential component of the system,
which could determine their learning activities in the classroom. For the laboratory
courses, which require the learners’ ability to comprise their cognitive, psychomotor
and affective experiences, somewhat the pre-laboratory preparation is essential to
prepare the mind of the learner (Johnstone & Al-Shuaili, 2001).

In this study, the videos and simulations were found to be used as pre-lab resources,
which also mainly used in several studies in the literature. However, the quality and
the content of the resources are key factors to prepare the students for the course. The
critical point for preparation was described by three factors as to familiarization of the

environment (know the places of equipment), decision of which equipment or
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chemical to use and understanding of the theory combined with the experimentation

(Dalgarno, Bishop & Bedgood Jr., 2003). Based on these three parts of preparation,

OERs seemed to only fulfill the second part of the preparation.

For the content of the OERs, besides only providing how to conduct the
procedure of the experiment, some key knowledge could be provided which
triggers how and why questions for the content knowledge. In their study,
Berry et al. (2011) compared the students’ responses for how to motivate them
to read the manual and they concluded that the students search for key material
rather than the amount of materials. Therefore, instead of giving apparent
information, some key knowledge, which comprises important information
about the content and procedural knowledge, could help the students’
understanding and made the preparation process more qualified. For pre-lab
exercises, students could be provided what to expect, what to do during the
experiment and which equipment to use clearly (Johnstone, Watt & Zaman,
1998).

The role of the teaching assistants and the teaching tradition in the course also
defined to negatively affect students’ preparation activities. The role of the
teaching assistant should be reevaluated to be a guider for the students, which
could also minimize the students’ asking behaviors during the experimentation
procedure. Even if the teaching process was aimed to standardize by
department, TAs should be informed about how to behave in the course
environment.

The teaching tradition is important that the students preferred to study on
theoretical knowledge rather than procedural knowledge. In here, the pre-lab
activities could be designed to both focuses on each knowledge types. While
the OERs helped the students to more focus on procedural knowledge, the
essential part is to correspond them for more meaningful learning. In consistent
with this behavior, the students tended to have quiz-directed preparation which

also negatively supported by the quality of the laboratory book. Therefore, the

319



content in the laboratory book should be reviewed by elimination the

extraneous and explicit information about the content.

5.3.3.2 Teaching Process

For the teaching practices, while the different strategies were proposed in the literature,
the number of the students and time constraints challenged to implement these methods
in this system. However, some key practices could be integrated into the process.
Domin (2007) based on his study, which compares the problem-based and expository
teaching styles, reflected that meaningful learning could be achieved by providing
students an opportunity to think of their acts and behaviors in the laboratory.
Therefore, within the clear purposes and necessary guidance, some activities could be
integrated into the process to enable students’ thinking activities. In here, the resources
could be designed to help the teaching process in this case. In the literature, these types
of resources were mainly used as for pre-lab activities or replacement for the
laboratory process like virtual laboratories. In this study, the third strategy was
emerged as the integration of the resources during the course process. Even if many
concerns were defined as technological barriers, the role of the assistants and
interaction between the students and teaching assistants, most of the students and
teaching assistants mentioned to be happy if they had an interactive teaching process
with the videos in the teaching process. This choice could be conceived by the
challenges they faced when they were talking about the experimentation process
verbally, they mentioned to be more comfortable to teach the process with visual
resources. In addition, this concrete approach could improve the interaction between
the students and teaching assistants, which eliminates the long procedure of the
experiments. For an inquiry guided activity, several studies mentioned how to integrate
simulations into laboratories (Moore, Herzog & Perkins, 2013; Moore, Chamberlain,
Parson & Perkins, 2014), the main benefit of the simulations were defined to guide the

instruction and simplify to see the results of the experimentation.
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Therefore, in order to integrate the resources into the teaching process, three scenarios

were recommended:

For the first scenario, the video and simulations are used as pre-lab activities
that students are expected to learn the content and procedural knowledge within
the resources like flipped-classroom approach. Some knowledge about the
theoretical part before the experiment (beside the theoretical part in the
laboratory book) could be added into the resources or some content videos
could be created for the content knowledge of the experiment (content videos
are mainly used form of instructional videos that contains the instructors’
teaching process of the content in the classroom or any other environment),
which could also minimize the time for the theoretical part in the classroom.
However, the length of these content videos is also a crucial issue to consider
so that the content could be divided into different videos (approx. 10 min). In
the classroom, instead of teaching process held by teaching assistants (approx.
15 min), students and teaching assistants could discuss what to learn and infer
from the experiment before conduction the experiment. Prior knowledge is
defined as an important component for content knowledge and some key
knowledge could be provided during the instruction time (e.g. during the
simulation) rather than before the instruction time which could increase the
students’ experimentation abilities and practices (de Jong & van Joolingen,
1998). Thus, in this scenario, it is also important to provide the key knowledge
during the discussion process also. If the instructional method is determined as
inquiry-based, the simulations could provide valuable experience. In inquiry-
based laboratories, simulations could be used before the laboratory class within
interactive features inside (questions that guide the observation process,
feedbacks, or quizzes)

For the second scenario, beside some pre-lab activities, videos could be used
during the teaching process, which was also supported by some participants in

this study. Feldman-Maggor, Rom and Tuvi-Arad (2016) mentioned that
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videos are popular to use them to demonstrate the experimental procedure
during the class so that teaching assistants could use the videos to explain
experimental procedure by combining them with conceptual knowledge. This
scenario could be more helpful than explaining the procedure in blackboard.
During this period, the interaction between the students and teaching assistants
is also essential that the students should be triggered to participate the
discussion process. In order to increase the students’ engagement, some pop-
up quizzes could be used during the teaching process through some quiz
programs or clickers.

For the third scenario, while the simulations could be used as pre-lab activity
and within in-class activities (used by teacher or students) (Moore et al., 2014),
they were recommended to use during the teaching process. If the laboratory
will be designed as inquiry-based, the simulations could be designed to use
during the laboratory. During the laboratory, students could use the simulation
through computers or iPads and students explored the content knowledge and
experiment at the beginning of the class. During this process, some activity
sheets could be given to students to write their evaluations related with the each
process of experimentation. In addition, teaching assistants could guide the
process by asking questions related with the procedures inside the simulations.
While the teaching assistants explaining the concepts related with the
experiments, the teacher could ask questions to trigger discussion with
students. After this discussion, the assistant could show how the answer of the
questions was achieved by doing the experiment in simulation. In addition
some clicker questions could also be used like Phet Sims (Moore et. al., 2014),
which could improve the discussion process. After this experience, students
could begin to apply the experiment in reality. For the first, instead of video,
assistants could show the experimental procedure by using the simulation,
which could enhance the interaction with the students. Secondly, the students
could bring their PC to conduct the experiment before the real experimentation,

which enable them to compare their two activities.
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e Simulations could also be used during the classroom in General Chemistry
Lecture to explain the concepts related with the experiments. General
Chemistry course is essential to learn the conceptual issues; these kinds of
simulations could be provided in-class time for more inquiry-guided
instruction. While different content simulations are valid in the online
platforms, the main idea is to trigger students’ thinking process during the
simulation interaction. Therefore, the suggestions about the role of teachers,

worksheets, discussion processes could also be applied in main lecture.

Through these scenarios, which could be expanded many, the role of the teaching
assistant is important. This study showed that, even if the students see the process in
advance, they still have some problems during the experimentation process as
mentioned in the adoption-implementation part and also had a negative influence on
students preparation process. These scenarios could help students to memorize the
procedure during the experimentation process. In addition, in order to minimize this
problem, the teaching assistants had also an important role to decrease the concern of
the students. Beside their content knowledge and profession, their ability to ask critical
questions, which could orient students’ thinking and engagement for the course, is also
essential for a laboratory course. In order to increase their teaching abilities, some in-
service training or workshops could be organized by some faculty members or the
institution about how to improve students’ learning activities during their
experimentation process. Moreover, the interaction between the faculty members and
teaching assistants, which found not sufficient in this case, is important to support the

teaching assistants’ teaching abilities.

Some technological tools also could be implemented during the process. For example,

iPad or mobile phones could be used as twofold:

e For one scenario, iPads or mobile phones could be beneficial for students to

see and review the process by watching videos or simulations. If the OERs will

323



be used during the teaching process, each student could follow the process in
their own devices which the teaching assistants had a control on this process.
For the second scenario, iPad could be used instead of laboratory book for a
paperless process. For example, as a study of Hesser and Schwartz (2013), they
designed their laboratory based on inquiry teaching method, which requires
students to write the purpose and procedure of experiments by using iPad
applications like UPAD. UPAD is an application, which enable users to write,
draw, highlight and transform pdf files to different types. This kind of
application could be implemented into the laboratory process by using iPad
before, during and after the laboratory. The students could use the iPad instead
of laboratory book to write the notes or calculations or they could write reports
and send them through online platforms with teaching assistants.

As the third scenario, UPAD could also be beneficial to improve the quality of
the course. This application enables users to write personal notes or highlighted
some parts on the documents. Through this opportunity, the users could share
their personal evaluations related with the quality of online laboratory book,
reports and their explanations and experiences related with the experiments.
These evaluations could be discussed by teaching assistants and could be
shared with other students. This approach could also be used in LMS platforms,

which provide writing notes through Notes and Wiki features.

5.3.3.3 Assessment Process

Related with the assessment process, the quality and sequence of the evaluations were

determined important for students’ engagement and performance in the laboratory

environment. While the questions in the quizzes had a standard flow, they were

criticized to have explicit answers from the laboratory book. So that, some

recommendations were offered as:

Questions could be reviewed to be more directing students’ critical thinking

abilities. However, the time for the quizzes was very limited (approx. 5 min)
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in the classroom, these questions could be included into the pre-lab exercises
within the resources in the course. They could contain some critical questions,
which help the students learning activities in the environment.

e The videos could be designed as more interactive to engage learners into the
process. This interaction could comprise quizzes (multiple choice, fill in the
blank, drag and drop etc.), notes (pop-up text, key information, summary of the
information) and provided by different platforms like H5P and HiHaHo. H5P
also provided to create self-quizzes and presentations, which could also be used
before and during the course.

e The sequence of the assessments was also defined as a problem, the students
tended to ignore the critical parts of the course after finishing the pre-quizzes.
Lack of post evaluation seemed to affect the students’ behaviors during the
laboratory environment. Some studies showed the importance of post-quizzes
or evaluations to keep the students engaged during the course period so that
some mini-quizzes or reports provided through the simulations could engage
students to review the process while writing the report. Because the reports in
the system were criticized as lack of personal evaluation and critical thinking,
integration of reports and quizzes into simulation environment could help to
minimize the problems. In addition, this process could enable personal
evaluation of the students through the system.

e The assessment process could also be handled through LMS platforms like
ODTU Class. Students could fill the quizzes or complete their report through
this platform. ITS unit could provide alternatives on how to integrate the
assessment process into LMS system but this scenario could be more

meaningful by adding all the resources into an LMS system.

In addition, Domin (2007) highlighted that the students could be cognitively
overloaded by both thinking of the theoretical concepts/principles and the procedural
knowledge in expository laboratory so that the post-laboratory activities could be
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placed on the laboratory activities. Particularly, in order to minimize the cognitive

load, these post-quizzes and post-laboratory activities could be developed.

However, solely the integration of the resources into the teaching process and the
assessment practices did not provide major changes without the reconstruction of the
problems in the components of the system. Each component had an interaction with
and influence on other components. The students in the course should have more
responsibility in their learning process with some proper guidance provided by the
teaching assistants. Their preparation level for the course should be enriched with the
pre-laboratory exercises enhanced by the resources in the course. The assessments
should be redesigned to grasp the meaning of the experiments rather than memorizing
some information in the experiment. Thus, while the resources provided minimal
effect on teaching and learning experiences in the environment, they could facilitate
to redesign and provide the activities and methods in GCLC system. Even if the system
and the owners of the system were not seem to make major changes in the

environment, some changes could affect other components in the system.

5.3.3.4 Performance Effect

The students in a laboratory environment different from traditional classrooms have to
deal with the cognitive activities (conceptual, procedural knowledge, learning
activities), psychomotor activities (how to conduct the experiment, how to use the
equipment and materials, how to set up the experiment) and affective experiences
(satisfaction, fear, happiness, feeling comfortable). For a meaningful learning, each
three domain could be satisfied. In here, it is required to determine how the resources
could help to satisfy each domain. Some possible suggestions were provided for each

domain regarding the videos and simulations:

For cognitive domain, the OERs found to be more beneficial for procedural knowledge
but lack of conceptual knowledge and some higher order thinking skills like

interpretation and analysis.
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As the demand for some key knowledge for what to learn, why to learn and
how to use the information, this information could be added to both videos and
simulations instead of only showing how to conduct the experiment (see
preparations for the course).

While the length of the instructional videos is critical for the engagement of
students, adding valuable information is a key to success of the resources.
When working memory capacity and the performance of the learners were
found correlated, eliminating the extraneous information for learners could be
helpful to minimize the cognitive load (Danili and Reid, 2004). Hint and key
knowledge could be used in videos to eliminate extraneous information (Long,
Logan and Waugh, 2016). While the content videos could be divided into parts
to decrease the cognitive load, experimental videos could be designed with
some interactive elements to support the key knowledge about the experiments.
Platforms like H5P provided interactive videos include summary information,
pop-up texts which could be used to give key information about the
experiments

In this study, while the affective purposes found featured among three domains,
some students were seeking to find some answers for the purposes to conduct
the experiments whose cognitive expectations were higher than expected.
While the students were seemed not to have satisfactory answers from
laboratory book (the information in the laboratory book could also be
reviewed) and cognitively overloaded by the teaching process, providing this
information could be maintained by the resources and changes in the teaching
process.

More explicit purposes and outcomes should be defined for the course. While
the discrepancy between the students and instructors’ expectations from the
course was valid in this case and in the literature, having a holistic approach to
unify these expectations could minimize this problem. The interdisciplinary
approach could also be effective here to redesign the content of the course
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based on the needs for students that this design could guide the students to more

focus on cognitive process.

For the psychomotor domain, which the students got more help while conducting the

experiment and using the equipment, some suggestions could be reviewed.

As the help of the visualization, the chemicals and the equipment could be
explained by their characteristics more detailed. As Romiszowski outlined
(1999), for simpler tasks, if the prior knowledge was insufficient, provide the
knowledge by both explaining and demonstrating which is also works well
with the cognitive domain requirements.

Second, some useful information for preparing some set ups could be added.
In here, the simulation environment could be more beneficial which could
support the students’ ability to use the equipment. Pop-up texts, feedbacks
could be added to the resources, which guide the users about how to accomplish
the task about the experiments. While the traditional laboratory is still an
essential component for the facilitation of psychomotor skills, the safety
concerns and lack of ability could prevent the improvements in these skills.
Therefore, the OERs could provide some extra visuals, animations or practices
on how to apply the procedure. For example, pop-up applications could be

integrated into resources on how to handle a burette.

For the affective domain, which the participants mostly mentioned the benefits of the

resources for their affective experiences, some recommendations are provided.

The resources (especially the videos) provided most of the users a comfortable
and self-reliant environment and they were mostly satisfied to use the
resources. Beside the resources, teaching assistants and faculty members have
a critical role for the students’ experiences. Some suggestions could be helpful
for them to keep the students’ feelings alive in the environment. For example,

Bretz, Fay, Bruck & Towns (2013) found that some faculty members aimed to
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support affective domain by linking the theoretical knowledge with the real-
life scenarios and students’ professional fields and interest. Moreover, linking
the laboratory with the main lecture was defined an important determinant for
supporting the content knowledge with the procedural knowledge. This
strategy was also found as a desired strategy in this study that the students could
feel more comfortable and satisfied by linking theoretical knowledge with
procedural knowledge, which could also beneficial for their cognitive
experiences.

Online pre-lab exercises could have and affect on students’ affective
performances (help to understand the experiment, provide flexible and easier
preparation than manual, increase the awareness of additional resources in the
internet and increase in confidence for the experiments) (Chittleborough,
Mocerino and Treagust, 2007). In here, as the visual materials were more
preferred than the printed materials by the students for this case, their effect on
the students’ affective domain as a pre-lab exercise is not surprising. Thus,
combining theoretical knowledge into the resources could attract the students’
attention for the content.

For the affective domain, beside the resources, the interaction between the
students and faculty members/ teaching assistants is also prominent. They have
a power to provide a comfortable environment for students to engage them into
the process of learning. The laboratory has very strict rules because of its nature
but it could be designed more enjoyable for students. Teaching assistants have
a critical role here to provide comfortable environment for students.

The features of the resources was also found important for some users
especially for simulations, so that the visuals could be improved and more
engaging activities could be provided (see the quality of the OERs in

recommendations)
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In order to decrease the concerns and increase the familiarity with the
laboratory environment, virtual laboratories with 3D environment could be

designed to show the environment as in the current real laboratory.

Therefore, while the resources’ effects on teaching and learning activities were focus

on this study, different components of the system also analyzed because of having a

dynamic relationship with each other so that some suggestions for science laboratory

courses were provided through the integration of instructional resources in this case.

5.3.3.5 Encouragement

Encouraging students to use the resources could be mainly accomplished by faculty

members and teaching assistants.

Like in advertisement practices, e-mails were observed as an encouraging
factor, which keep students on a stable usage profile in this study (see
recommendations for advertisement).

For the second issue, the bonus point were also suggested as an important
factor, which is not surprising for the students who seek to get higher grades in
the course. However, most of them preferred the bonus point instead of an
effective point on grade in order to minimize the users’ freedom to use the
resources. While only watching the videos or implementing the simulations
could not be a reliable activity to give bonus points, some evaluations or
activities could be added into the resources and then the students could get
some extra point to complete the activities. In addition, mobile platforms could
also be critical that the students are not allowed to bring their PC so that the
mobile adaptability of the resources could increase the use of the resources.
Regarding the students’ user profiles, still half of the students did not use the
resources. Among the barriers to use the resources (interest for the course,
effect of the resources, lack of information and lack of time), effect of the

resources on students’ performances was investigated as critical component.
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While the content of the resources (see cognitive domain) and their correlation
with the assessment part of the course are also important. The resources should
provide different and valuable information rather than the other instructional
resources in the course (laboratory book in this case) to motivate the students
to use the resources.

¢ Inaddition, while some of the students’ purposes for the course pointed getting
higher grades from the course, the resources should provide some content for
the assessment part. This could be achieved by adding valuable information
into the resources, which are asked in the quizzes, or by adding some
evaluations inside the resources, which could inform the students about the

experiments (see assessment process).

Therefore, while the resources provide an optional user choice, the level of integration
of the resources into the systems components (teaching method, teaching process,

assessment, learning activities etc.) could increase the use of the resources.

331



332



REFERENCES

Abdulwahed, M., & Nagy, Z. K. (2009). Applying Kolb's Experiential Learning
Cycle for Laboratory Education. Journal of Engineering Education , 283-
294.

Abelson, H. (2008). The Creation of OpenCourseWare at MIT. Journal of Science
Education and Technology , 17 (2), 164-174.

Allen, G., Larsen, D. S., Guzman-Alvarez, A., Smith, A., Gamage, A., & Molinaro,
M. (2015). Evaluating the effectiveness of the open-access ChemWiki
resource as a replacement for traditional general chemistry textbooks.
Chemistry Education Research and Practice, 16(4), 939-948.

Arendt, A. A., & Shelton, B. E. (2009). Incentives and Disincentives for the Use of
OpenCourseWare. International Review of research in Open and Distance
Learning , 10 (5), 1-25.

Arguel, A., & Jamet, E. (2009). Using video and static pictures to improve learning
of procedural contents. Computers in Human Behavior, 25, 354-359.

Atkins, D.E., Brown, J.S., & Hammond, A.L. (2007). A review of the open
educational resources (OER) movement achievements, challenges, and new
opportunities. Retrieved May 8, 2017, from
http://learn.creativecommons.org/wpcontent/uploads/2008/03/areviewoftheop
eneducationalresourcesoermovement_bloglink.pdf

Aufschnaiter, C. v., & Aufschnaiter, S. v. (2007). University students' activities,
thinking and learning during laboratory work. European Journal of Physics ,
28, 51-60.

Ayres, P., Marcus, N., Chan, C., & Qian, N. (2009). Learning hand manipulative
tasks: When instructional animations are superior to equivalent static
representations. Computers in Human Behavior, 25, 348-353.

Banathy, B. H. (1988). Systems Inquiry in Education. Systems Practice,1(2), 193—
212.

333



Banathy, B. H. (1992). A Systems View of Education: Concepts and Principles for
Effective Practice. Englewood Cliffs, NJ: Educational Technology
Publications Inc.

Banathy, B. H., & Jenlink, P. M. (2004). Systems inquiry and its application in
education. In D. H. Jonassen (Ed.), Handbook of Research on Educational
Communications and Technology, (pp. 37-57). Mahwah, NJ: Lawrence
Erlbaum Associates.

Barros, B., Read, T., & Verdejo, M. F. (2008). Virtual Collaborative
Experimentation: An Approach Combining Remote and Local Labs. IEEE
Transactions and Education , 51 (2), 242-250.

Belikov, O. M., & Bodily, R. (2016). Incentives and barriers to OER adoption : A
qualitative analysis of faculty perceptions. Open Praxis, 8(3), 235-246.

Berg, B. L. (2009). Qualitative Research Methods for the Social Sciences. Boston:
Pearson Education, Inc.

Berry, T., Cook, L., Hill, N., & Stevens, K. (2011). An Exploratory Analysis of
Textbook Usage and Study Habits: Misperceptions and Barriers to Success.
College Teaching, 59(1), 31-39.

Bliss, J. T., Robinson, J. T., Hilton, J., & Wiley, D. A. (2013). An OER COUP:
College Teacher and Student Perceptions of Open Educational Resources.
Journal of Interactive Media in Education, 25. http://doi.org/10.5334/2013-
04

Bloom, B.S., Englelhart, M.D., Furst, E.J., Hill, W.H., & Krathwohl, D.R. (1956).
Taxonomy of educational objectives: The classification of educational goals.
Handbook I: Cognitive Domain. New York, NY: Longman, Inc.

Bloom, B. S., Hastings, J. T., & Madaus, G. F. (1971). Handbook on Formative and
Summative Evaluation of Student Learning. NY: McGraw-Hill.

Bogdan, R. C., & Biklen, S. K. (1998). Qualitative Research in Education (3rd
edition). Needham Heights, MA: Allyn & Beacon.

Boschmann, E. (2003). Teaching Chemistry via Distance Education. Journal of
Chemical Education , 80 (6), 704-708.

334



Bos, N., Groeneveld, C., van Bruggen, J., & Brand-Gruwel, S. (2016). The use of
recorded lectures in education and the impact on lecture attendance and exam
performance. British Journal of Educational Technology, 47(5), 906-917.

Brewer, S. E., Cinel, B., Harrison, M., & Mohr, C. L. (2013). First Year Chemistry
Laboratory Courses for Distance Learners: Development and Transfer Credit
Acceptance. The International Review of Research in Open and Distance
Learning , 14 (3), 488-507.

Bretz, S. L., Fay, M., Bruck, L. B., & Towns, M. H. (2013). What Faculty Interviews
Reveal about Meaningful Learning in the Undergraduate Chemistry
Laboratory. Journal of Chemical Education, 90(3), 281-288.

Broman, K., & Simon, S. (2015). Upper Secondary School Students??? Choice and
Their Ideas on How To Improve Chemistry Education. International Journal
of Science and Mathematics Education, 13(6), 1255-1278.

Bruck, A. D., & Towns, M. (2013). Development, Implementation, and Analysis of a
National Survey of Faculty Goals for Undergraduate Chemistry Laboratory.
Journal of Chemical Education, 90(6), 685-693.

Burewicz, A., & Miranowicz, N. (2006). Effectiveness of multimedia laboratory
instruction. Chemistry Education Research and Practice, 7(1), 1-12.

Butcher, N. (2009). Open Educational Resources and Higher Education. Retrieved
from
http://oerworkshop.weebly.com/uploads/4/1/3/4/4134458/03 open_education
al_resources_and_higher_education.pdf

Cakmak, T., Ozel, N., & Yilmaz, M. (2013). Evaluation of OpenCourseWare
Initiatives within the Scope of Digital Literacy Skills: Turkish
OpenCourseWare Consortium Case. 2nd World Conference on Educational
Technology Researches (pp. 65-70). Procedia-Social and Behavioral
Sciences.

Carson, S., Kanchanaraksa, S., Gooding, I., Mulder, F., & Schuwer, R. (2012).
Impact of OpenCourseWare Publication on Higher Education Participation
and Student Recruitment. The International Review of Research in Open and
Distance Learning , 13 (4), 19-32.

335



Castro-Alonso, J. C., Ayres, P., & Paas, F. (2016). Comparing apples and oranges? A
critical look at research on learning from statics versus animations.
Computers & Education, 102, 234-243.

Checkland, P., & Poulter, J. (2006). Learning For Action: A Short Definitive Account
of Soft Systems Methodology, and its use Practitioners, Teachers and
Students. Chichester: John Wiley and Sons Ltd.

Chen, D., & Stroup, W. (1993). General System Theory: Toward a Conceptual
Framework for Science and Technology Education for All. Journal of
Science Education and Technology, 2(3).

Chen, Q. (2010). Use of Open Educational Resources: Challenges and Strategies.
Third International Conference, ICHL (pp. 339-351). Beijing: Springer
Berlin Heidelberg.

Chester, A., Buntine, A., Hammond, K., & Atkinson, L. (2011). Podcasting in
Education: Student Attitudes, Behaviour and Self-Efficacy. Journal Of
Educational Technology & Society, (2), 236.

Chittleborough, G. D., Mocerino, M., &Treagust, D. F. (2007). Achieving greater
feedback and flexibility using online pre-laboratory exercises with non-major
chemistry students. Journal of Chemical Education, 84(5), 884-888.

Coleman-Prisco, V. (2017). Factors Influencing Faculty Innovation and Adoption of
Open Educational Resources in United States Higher Education.
International Journal of Education and Human Developments, 3(4).

Cooper, M., & Kerns, T. (2006). Changing the laboratory: Effects of a laboratory
course on students' attitudes and perceptions. Journal of Chemical Education,
83(9), 1356-1361.

Corter, J. E., Esche, S. K., Chassapis, C., Ma, J., & Nickerson, J. V. (2011). Process
and learning autcomes form remotely-operated, simulated, and hands on
student laboratories. Computers & Education , 57, 2054-2067.

Creswell, J. W. (2007). Qualitative Inquiry & Research Design Choosing Among
Five Approaches. Thousand Oaks, CA: Sage.

Creswell, J. W. (2009). Research Design: Qualitative, Quantitative, and Mixed
Methods Approaches. Thousand Oaks, CA: Sage Publications.

336



Creswell, J. W. (2012). Educational Research: Planning, Conducting, and
Evaluating Quantitative and Qualitative Research (4th ed.). Boston: Pearson
Education, Inc.

D'Antoni, S. (2008). Open Educational Resources the way forward, deliberations of
an international community of interest. UNESCO.

Dalgarno, B., Bishop, A. G., Adlong, W., & Bedgood, D. R. (2009). Effectiveness of
a Virtual Laboratory as a preparatory resource for Distance Education
chemistry students. Computers and Education, 53(3), 853-865.

Danili, E., & Reid, N. (2004). Some strategies to improve performance in school
chemistry, based on two cognitive factors. Research in Science &
Technological Education, 22(2), 203-226.

Darrah, M., Humbert, R., Finstein, J., Simon, M., & Hopkins, J. (2014). Are virtual
labs as effective as hands-on labs for undergraduate physics? A comparative
study at two major universities. Journal of Science Education and
Technology, 23(6), 803-814.

Davis, H. C., Carr, L., Hey, J. M., Howard, Y., Millard, D., Morris, D., & White, S.
(2010). Bootstrapping a Culture of Sharing to Facilitate Open Educational
Resources. IEEE Transactions on Learning Technologies , 3 (2), 96-109.

Deacon, C., & Hajek, A. (2010). Student Perceptions of the Value of Physic
Laboratories. International Journal of Science Education , 33 (7), 943-977.

Deimann, M., & Farrow, R. (2013). Rethinking OER and their Use: Open Education
as Bildung. The International Review of Research in Open and Distance
Learning , 14 (3), 344-360.

De Jong, T., & Van Joolingen, W. R. (1998). Scientific Discovery Learning with
Computer Simulations of Conceptual Domains. Review of Educational
Research, 68(2), 179-201.

DeKorver, B. K., & Towns, M. H. (2015). General Chemistry Students' Goals for
Chemistry Laboratory Coursework. Journal Of Chemical Education, 92(12),
2031-2037.

DeKorver, B. K., & Towns, M. H. (2016). Upper-level undergraduate chemistry
students’ goals for their laboratory coursework. Journal of Research in
Science Teaching, 53(8), 1198-1215.

337



De Liddo, A. (2010). From open content to open thinking. In World Conference on
Educational Multimedia, Hypermedia and Telecommunications (Ed-Media
2010). Toronto, Canada.

de los Arcos, B., Farrow, R., Perryman, L.-A., Pitt, R. & Weller, M. (2014). OER
Evidence Report 2013-2014. OER Research Hub. Retrieved from
http://oerresearchhub.org/about-2/reports/

de los Arcos, B., Farrow, R., Pitt, R., Perryman, L-A., Weller, M., & McAndrew, P.
(2015). OER Research Hub Data 2013-2015: Informal Learners. Retrieved
from http://oro.open.ac.uk/47931/1/Educators_FINAL_OERRHData.pdf

de los Arcos, B., Farrow, R., & McAndrew, P. (2016). Adapting the Curriculum :
How K-12 Teachers Perceive the Role of Open Educational Resources.
Journal of Online Learning Research, 2(1), 23-40.

Denzin, N. K., & Lincoln, Y. S. (2005). The SAGE Handbook of Qualitative
Research. Thousand Oaks, CA: Sage.

DeVries, 1. (2013). Evaluating Open Educational Resources: Lessons Learned. 2nd
World Conference on Educational Technology Researches (pp. 56-60).
Canada: Procedia-Social and Behavioral Sciences.

Domin, D. S. (1999). A Review of Laboratory Instruction Styles. Journal of
Chemical Education , 76 (4), 543-547.

Domin, D. S. (2007). Students' perceptions of when conceptual development occurs
during laboratory instruction. Chemistry Education Research and Practice , 8
(2), 140-152.

Dupagne, M., Millette, D. M., & Grinfeder, K. (2009). Effectiveness of Video
Podcast Use as a Revision Tool. Journalism & Mass Communication
Educator, 64(1), 54-70.

Duval, E., & Wiley, D. (2010). Guest Editorial: Open Educational Resources. IEEE
Transactions on Learning Technologies , 3 (2), 83-84.

EIf, M., Ossiannilsson, E., Neljesjo, M., & Jansson, M. (2015). Implementation of
open educational resources in a nursing programme: experiences and
reflections. Open Learning, 30(3), 252-266.

338



Elliot, M. J., Stewart, K. K., & Lagowski, J. J. (2008). The Role of the Laboratory in
Chemistry Education. Journal of Chemical Education , 85 (1), 145-149.

Evans, H. (2014). An Experimental Investigation of Videotaped Lectures in Online
Courses. Techtrends, 58(3), 63-70.

Farrow, R., Pitt, R., de los Arcos, B., Perryman, L.-A., Weller, McAndrew, P.
(2015). Impact of OER use on teaching and learning: Data from OER
Research Hub (2013-2014). British Journal of Educational Technology,
46(5), 972-976.

Feldman-Maggor, Y., Rom, A., & Tuvi-Arad, I. (2016). Integration of open
educational resources in undergraduate chemistry teaching-a mapping tool
and lecturers' considerations. Chemistry Education Research And Practice,
17(2), 283-295.

Field, A. (2009). Discovering Statistics Using SPSS (3rd ed.). Thousand Oaks, CA:
Sage.

Figueiredo, M., Neves, J., Gomes, G., & Vicente, H. (2016). Assessing the Role of
General Chemistry Learning in Higher Education. Procedia - Social and
Behavioral Sciences, 228, 161-168.

Finkelstein, N. D., Adams, W. K., Keller, C. J., Kohl, P. B., Perkins, K. K.,
Podolefsky, N. S., & Reid, S. (2005). When learning about the real world is
better done virtually: A study of substituting computer simulations for
laboratory equipment. Physical Review Special Topics - Physics Education
Research, 1(1).

Firestone, W. A. (1987). Meaning in Method: The rhetoric of quantitative and
qualitative research. Educational Researcher, 16(7), 187-205.

Fischer, L., Hilton, J., Robinson, T., & Wiley, D. (2015). A multi-institutional study
of the impact of open textbook adoption on the learning outcomes of post-
secondary students. Journal of Computing In Higher Education, 27(3), 159-
172.

Forward, M. L. (2012). OpenCourseWare. In D. G. Oblinger (Ed.). Game Changers:
Education and Information Technologies (pp. 291-299). EDUCAUSE.

Fraenkel, J. R., Wallen, N. E., & Hyun, H. H. (2012). How to Design and Evaluate
Research in Education. New York, NY: The McGraw-Hill Companies Inc.

339



Gabel, D. (1999). Improving Teaching and Learning through Chemistry Education
Research: A Look to the Future. Journal of Chemical Education, 76(2-4),
548-554.

Gagnon, Y.-C. (2010). The Case Study as Research Method. Canada: Presses de
I'Universite du Quebec.

Gall, M. D., Gall, J. P., & Borg, W. R. (2003). Educational Research: An
Introduction, (8th ed.). Boston, MA: Pearson.

Galloway, K. R., & Bretz, S. L. (2015). Measuring Meaningful Learning in the
Undergraduate Chemistry Laboratory: A National, Cross-Sectional Study.
Journal of Chemical Education, pp. 2006-2018.

Galloway, K., & Bretz, S. (2016). Video episodes and action cameras in the
undergraduate chemistry laboratory: Eliciting student perceptions of
meaningful learning. Chemistry Education Research and Practice, 17(1),
139-155.

Geith, C., & Vignare, K. (2008). Access to Education with Online Learning and
Open Educational Resources: Can They Close the Gap? Journal of
Asynchronous Learning Networks , 12(1), 1-22.

Gillham, B. (2000). Case Study Research Methods. London: Continuum International
Publishing.

Gryczka, P., Klementowicz, E., Montclare, J., Sharrock, C., & Maxfield, M. (2016).
LabLessons: Effects of Electronic Prelabs on Student Engagement and
Performance. Journal of Chemical Education, 93(12), 2012-2017.

Hawkes, S. J. (2004). Chemistry is not a laboratory science. Journal of Chemical
Education, 81 (9).

Herrington, D., & Nakhleh, M. (2003). What Defines Effective Chemistry
Laboratory Instruction? Teaching Assistant and Student Perspectives. Journal
Of Chemical Education, 80(10), 1197-1205.

Hesser, T. L. |[Schwartz. P. M. (2013). iPads in the Science Laboratory: Experience
in Designing and Implementing a Paperless Chemistry Laboratory Course.
Journal of STEM Education: Innovations and Research, 14(2), 5-9.

340



Hill, J. L. and Nelson, A. (2011). New technology, new pedagogy? Employing video
podcasts in learning and teaching about exotic ecosystems. Environmental
Education Research, 17 (3), 393-408.

Hilton 111, J. (2016). Open educational resources and college textbook choices: a
review of research on efficacy and perceptions. Educational Technology
Research and Development, 63, 573-590.

Hodgkinson-Williams, C. (2010). Benefits and challenges of OER for higher
education institutions. Retrieved from
http://oldwebsite.col.org/SiteCollectionDocuments/
OER_BenefitsChallenges_presentation.pdf

Hofstein, A. (2004). The Laboratory in Chemistry Education: Thirty Years of
Experience with Developments, Implementation and Research. Chemistry
Education: Research and Practice , 5 (3), 247-264.

Hofstein, A., & Lunetta, V. N. (2004). The Laboratory in Science Education:
Foundations for the Twenty-First Century. Science Education , 88 (1), 28-54.

Hogstrom P., Ottander C., & Benckert S. (2010). Lab work and learning in secondary
school chemistry: the importance of teacher and student interaction, Res. Sci.
Educ., 40, 505-523.

Hu, E., Li, Y., Li, J., & Huang, W. H. (2015). Open educational resources (OER)
usage and barriers: a study from Zhejiang University, China. Educational
Technology Research and Development, 63(3), 957-974.

Hylen, J. (2005). Open Educational Resources: Opportunities and Challenges.
OECD.

Ives, C., & Pringle, M. M. (2013). Moving to Open Educational Resources at
Athabasca University: A Case Study. The International Review of Research
in Open and Distance Learning , 14 (2), 1-14.

Jelfs, A., & Whitelock, D. (2000). The notion of presence in virtual learning
environments: what makes the environment “real”. British Journal Of
Educational Technology, 31(2), 145-152.

Johnson, R. B., & Christensen, L. (2014). Educational Research: Quantitative,
Qualitative, and Mixed Approaches (5th ed.). Thousand Oaks, CA: Sage.

341



Johnstone, A. H., & Al-Shualili, A. (2001). Learning in the laboratory: Some
throughts from literature. University Chemistry Education , 5, 42-51.

Johnstone, A. H., Watt, A., & Zaman, T. U. (1998). The Students' Attitude and
Cognition Change To a Physics Laboratory. Physics Education, 33(1), 22-29.

Jolley, D. F., Wilson, S. R., Kelso, C., O'Brien, G., & Mason, C. E. (2016).
Analytical Thinking, Analytical Action: Using Prelab Video Demonstrations
and e-Quizzes To Improve Undergraduate Preparedness for Analytical
Chemistry Practical Classes. Journal of Chemical Education, 93(11), 1855-
1862.

Jordan, J., Box, M., Wolfe, M., Gallardo-Williams, M., Eguren, K., Parker, T., &
Saraldi-Gallardo, V. (2016). Effectiveness of Student-Generated Video as a
Teaching Tool for an Instrumental Technique in the Organic Chemistry
Laboratory. Journal of Chemical Education, 93(1), 141-145.

Judith, K., & Bull, D. (2016). Assessing the potential for openness: A framework for
examining course-level OER implementation in higher education. Education
Policy Analysis Archives, p. 42.

Jung, E., Bauer, C., & Heaps, A. (2017). Strategic Implementation of Open
Educational Resources in Higher Education Institutions. Educational
Technology, 57(2), 78-84.

Karunanayaka, S. P., Naidu, S., Rajendra, J. C. N., & Ratnayake, H. U. W. (2015).
From OER to OEP: Shifting Practitioner Perspectives and Practices with
Innovative Learning Experience Design. Open Praxis, 7(4), 339-350.

Knox, J. (2013). Five Critiques of the Open Educational Resources Movement.
Teaching in Higher Education , 18 (8), 821-832.

Kozinska, K., Kursun, E., Wilson, T., McAndrew, P., Scanlon, E., Jones, A. (2010).
Are Open Educational Resources the Future of e-learning? 3rd International
Conference on Innovations in Learning for the Future 2010 (pp. 34-44).
Istanbul Kultur University Publication.

Krathwohl, D. R. (2002). A Revision of Bloom's Taxonomy: An Overview. Theory
Into Practice, (4), 212.

Kirschner, P., Sweller, J., & Clark, R. (2006). Why minimal guidance during
instruction does not work: An analysis of the failure of constructivist,

342



discovery, problem-based, experiential, and inquiry-based teaching.
Educational Psychologist, 41(2), 75-86.

Kursun, E. (2011). An investigation of incentives, barriers and values about the OER
movement in Turkish universities: implications for policy framework
(Doctoral Dissertation). METU, Ankara.

Kursun, E., Cagiltay, K., & Can, G. (2014). An Investigation of Faculty Perspectives
on Barriers, Incentives, and Benefits of the OER Movement in Turkey.
International Review of Research in Open and Distance Learning, 15 (6).

Lane, A., & McAndrew, P. (2010). Are open educational resources systematic or
systemic change agents for teaching practice. British Journal of Educational
Technology, 41(6), 952-962.

Leontyev, A., & Baranov, D. (2013). Massive open online courses in chemistry: A
comparative overview of platforms and features. Journal of Chemical
Education, 90(11), 1533-15309.

Lincoln, Y. S., & Guba, E. G. (1981). Naturalistic Inquiry. Newbury Park, CA: Sage.

Long, T., Waugh, M., & Logan, J. (2016). Students’ Perceptions of the Value of
Using Videos as a Pre-class Learning Experience in the Flipped Classroom.
Techtrends, 60(3), 245-252.

Ma, J., & Nickerson, J. V. (2006). Hands-on Simulated, and Remote Laboratories: A
Comparative Literature Review. ACM Computing Surveys , 38(3), 1-24.

Mackintosh, W. (2012). Opening education in New Zealand: A snapshot of a rapidly
evol- ving OER ecosystem. In J. Glennie, K. Harley, N. Butcher, & T. van
Wyk (Eds.), Open educational resources and change in higher education:
Reflections from practice (pp. 263-279). Vancouver, Canada.

Martin, B. L. and Briggs, L. J. (1986). The affective and cognitive domains:
Integration for instruction and research. Englewood Cliffs, NJ:
LawrenceErlbaumAssociates.

Martin, B. L., & Reigeluth, C. M. (1999). Affective Education and the Affective
Domain: Implications for Instructional-Design Theories and Models. In C. M.
Reigeluth (Ed), Instructional Design Theories and Models: A New Paradigm
of Instructional Theory (pp. 485-510). Mahwah, NJ: Lawrence Erlbaum
Associates.

343



Martinez-Jimenez, P., Pontes-Pedrajas, A., Polo, J. & Climent-Bellido, M. S. (2003).
Learning in Chemistry with Virtual Laboratories Journal of Chemical
Education, 80(3) p346-352.

Masterman, L., & Wild, J. (2011). OER Impact Study: Research Report. JISC.
Retrieved from https://weblearn.ox.ac.uk/access/content/group/ca5599e6-
fd26-4203-b416-
f1b96068d1cf/Research%20Project%20Reports/ OER%20Projects%202011-
2014/J1SC%200ER%20Impact%20Study%20Research%20Report%20v1-
0.pdf

McAndrew & Farrow (2013). Open Education Research: From the Practical to the
Theoretical. In R. McGreal, W. Kinuthia & S. Marshall (Eds.), Open
Educational Resources: Innovation, Research and Practice (65-78).
Vancouver, Canada: Commonwealth of Learning and Athabasca University

McGarr, O. (2009). A review of podcasting in higher education: Its influence on the
traditional lecture. Australasian Journal of Educational Technology, 25(3),
309-321.

McKerlich, R., Ives, C., & McGreal, R. (2013). Measuring Use and Creation of Open
Educational Resources in Higher Education. International Review of
Research In Open and Distance Learning, 14(4).

McKinney, D., Dyck, J., & Luber, E. (2009). iTunes University and the classroom:
Can podcasts replace Professors?. Computers & Education, 52(3), 617-623.

Merriam, S. B. (2009). Qualitative Research: A Guide to Design and
Implementation. San Francisco, CA: Josey- Bass.

Miles, M. B., & Huberman, A. M. (1994). Qualitative Data Analysis: An Expanded
Sourcebook. Thousand Oaks, CA: Sage.

Mintzes, J. J., Wandersee, J. H., & Novak, J. D. (2005). Assessing Science
Understanding: A Human Constructivist View. San Diego: Elsevier.

MIT (2006). 2005 Program Evaluation Findings Report. Boston: MIT OCW.

MIT (2017). MIT Monthly Reports. Retrieved from https://ocw.mit.edu/about/site-
statistics/monthly-reports/

344



Moore, E. B., Herzog, T. A., & Perkins, K. K. (2013). Interactive simulations as
implicit support for guided-inquiry. Chem. Educ. Res. Pract., 14(3), 257-268

Moore, E., Chamberlain, J., Perkins, K., & Parson, R. (2014). PhET interactive
simulations: Transformative tools for teaching chemistry. Journal Of
Chemical Education, 91(8), 1191-1197.

Mooring, S., Mitchell, C., & Burrows, N. (2016). Evaluation of a Flipped, Large-
Enrollment Organic Chemistry Course on Student Attitude and Achievement.
Journal of Chemical Education, 93(12), 1972-1983.

Muganda, C. K., Samzugi, A. S., & Mallinson, B. J. (2016). Analytical Insights on
the Position, Challenges, and Potential for Promoting OER in ODeL
Institutions in Africa. The International Review of Research in Open and
Distributed Learning, 17(4).

Mulder, F. (2013). The LOGIC of National Policies and Strategies for Open
Educational Resources. The International Review of Research in Open and
Distributed Learning, 17(2).

Murphy, A. (2013). Open educational practices in higher education: institutional
adoption and challenges. Distance Education , 34 (2), 201-217.

Nadelson, L. S., Scaggs, J., Sheffield, C., & Mcdougal, O. M. (2015). Integration of
Video-Based Demonstrations to Prepare Students for the Organic Chemistry
Laboratory. Journal of Science Education And Technology, 24(4), 476-483

Najjar, N. J. (1996). Multimedia Information and Learning, Journal of Educational
Multimedia and Hypermedia, 5 (2), 129-150

Nickerson, J. V., Corter, J. E., Esche, S. K., & Chassapis, C. (2007). A model for
evaluating the effectiveness of remote engineering laboratories and
simulations in education. Computers & Education , 49, 708-725.

O'Bannon, B., Lubke, J., Beard, J., & Britt, V. (2011). Using podcasts to replace
lecture: Effects on student achievement. Computers and Education, 57(3),
1885-1892.

Obenland, C., Kincaid, K., & Hutchinson, J. (2014). A general chemistry laboratory
course designed for student discussion. Journal of Chemical Education,
91(9), 1446-1450.

345



OECD (2007). Giving Knowledge for Free: The Emergence of Open Educational
Resources, Paris: OECD Publishing.

Olcott Jr., D. (2012). OER Perspectives: Emerging Issues for Universities. Distance
Education , 33 (2), 283-290.

Okonkwo, C. A. (2012). A Needs Assessment of ODL Educators to Determine their
Effective Use of Open Educational Resources. The International Review of
Research in Open and Distance Learning , 13 (4), 293-312.

Open Education Consortium (2017). About Open Education Consortium. Retrieved
from http://www.oeconsortium.org/about-oec/

OpenLearn (2017). About OpenLearn. Retrieved from
http://www.open.edu/openlearn/about-openlearn/welcome-openlearn-free-
learning-the-open-university

OpenStax CNX (2017). About OpenStax CNX. Retrieved from https://cnx.org/about

Panke, S., & Seufert, T. (2012). What's Educational about Open Educational
Resources? Different Theoretical Lenses for Conceptualizing Learning with
OER. E-Learning and Digital Media.

Patton, M. Q. (1990). Qualitative Evaluation and Research Methods. Newbury Park,
CA: Sage.

Patton, M. Q. (2002). Qualitative Research & Evaluation Methods (3rd edition).
Thousand Oaks: CA, Sage.

Pekdag, B. (2010). Kimya Ogreniminde Alternatif Yollar: Animasyon, Simlasyon,
Video ve Multimedya ile Ogrenme. Journal of Turkish Science Education,
7(2), 79-110.

Pierce, M. (2016). Looking at OER with a Critical Eye: Strengthening OER
Initiatives by Focusing on Student Learning. Community & Junior College
Libraries, 1-7.

Pitt, R. (2015). Mainstreaming open textbooks: Educator perspectives on the impact
of OpenStax college open textbooks. International Review of Research in
Open and Distance Learning, 16(4), 133-155.

346



Phalachandra, B., & Abeywardena, 1.S. (2016). Open Educational Resources in the
Commonwealth 2016. S. Mishra & 1.S. Abeywardena (Eds.). Burnaby,
Canada: Commonwealth of Learning.

Phelan, L. (2012). Politics, practices, and possibilities of open educational resources.
Distance Education , 33(2), 279-282.

Pogacnik, L., & Cigi¢é, B. (2006). How to motivate students to study before they
enter the lab. Journal of Chemical Education, 83(7), 1094-1098.

Potkonjak, V., Gardner, M., Callaghan, V., Mattila, P., Guetl, C., Petrovi¢, V. M., &
Jovanovié, K. (2016). Virtual Laboratories for Education in Science,
Technology, and Engineering: a Review. Computers & Education, 95, 309—
327

Powell, C. B., & Mason, D. S. (2013). Effectiveness of Podcasts Delivered on
Mobile Devices as a Support for Student Learning During General Chemistry
Laboratories. Journal of Science Education and Technology, 22(2), 148-170.

Pyatt, K., & Sims, R. (2012). Virtual and Physical Experimentation in Inquiry-Based
Science Labs: Attitudes, Performance and Access. Journal Of Science
Education and Technology, (1), 133.

Reid, N., & Shah, I. (2007). The role of laboratory work in university chemistry.
Chemistry Education Research and Practice, 8(2), 172-185.

Reid, S. (2016). A flipped classroom redesign in general chemistry. Chemistry
Education Research and Practice, 17(4), 914-922.

Reigeluth, C. M., & Moore, J. (1999). Cognitive Education and Cognitive Domain.
In C. M. Reigeluth (Ed.), Instructional Design Theories and Models: A New
Paradigm of Instructional Theory (pp. 51-68). Mahwah, NJ: Lawrence
Erlbaum Associates.

Richards-Babb, M., Smith, V. J., Xu, M., & Curtis, R. (2014). Problem Solving
Videos for General Chemistry Review: Students' Perceptions and Use
Patterns. Journal of Chemical Education, 91(11), 1796-1803.

Richter, T.; Ehlers, U. D. (2010). Barriers and Motivators for Using Open
Educational Resources in Schools. In Open ED 2010 Proceedings. Barcelona:
UOC, OU, BYU.

347



Richter, T., & McPherson, M. (2012). Open Educational Resources: Education for
the World?. Distance Education, 33(2), 201-219.

Rolfe, V. (2012). Open educational resources: staff attitudes and awareness.
Research in Learning Technology, 20, 1-13.

[l

laboratory preparation of first year university chemistry students.
International Journal of Science Education, 23(10).

Romiszovski, A. (1999). The Development of Physical Skills: Instruction in the
Psychomotor Domain. In C. M. Reigeluth (Ed.), Instructional Design
Theories and Models: A New Paradigm of Instructional Theory (pp. 457-
482). Mahwah, NJ: Lawrence Erlbaum Associates.

Rutten, N., van Joolingen, W. R., & van der Veen, J. T. (2012). The learning effects
of computer simulations in science education. Computers & Education, 58,
136-153.

Sauter, M., Uttal, D., Rapp, D., Downing, M., & Jona, K. (2013). Getting real: the
authenticity of remote labs and simulations for science learning. Distance
Education, 34(1), pp. 37-47.

Scalise, K., Timms, M., Moorjani, A., Clark, L., Holtermann, K., & Irvin, P. S.
(2011). Student learning in science simulations: Design features that promote
learning gains. Journal of Research in Science Teaching, 48(9), 1050-1078.

Scanlon, E. (2012). Open educational resources in support of science learning: tools
for inquiry and observation. Distance Education, 33(2), 221-236.

Shelton, B. E., Duffin, J., Wang, Y., & Ball, J. (2010). Linking OpenCourseWares
and open education resources: creating an efective serach and
recommendation system. 1st Workshop on Recommender Systems for
Technology Enhanced Learning (pp. 2865-2870). Utah: Procedia Computer
Science I.

Shibley Jr., I. A., & Zimmaro, D. M. (2002). The Influence of Collaborative
Learning on Student Attitudes and Performance in an Introductory chemistry
Laboratory. Journal of Chemical Education, 79(6), 745.

Simons, H. (2009). Case Study Research in Practice. London: Sage.

348



Sirhan, G. and Reid, N. 2001. Preparing the mind of the learner — part 2. University
Chemistry Education, 5, 52-8.

Skoumios, M., & Passalis, N. (2010). Chemistry Laboratory Activities: The Link
between Practice and Theory. The International Journal of Learning, 17 (6),
101-114.

Stake, R. E. (1995). The Art of Case Study Research. London: Sage.

Stake, R. E. (2008). Qualitative Case Studies. In N. K. Denzin, & S. L. Yvonna
(Eds.), Strategies of Qualitative Inquiry (pp. 119-149). California: Sage.

Stowe, R. A. (1973). Research and the Systems Approach as Methodologies for
Education. AV Communication Review, 21(2).

Tatli, Z., & Ayas, A. (2012). Virtual Chemistry Laboratory: Effect of Constructivist
Learning Environment. Turkish Online Journal of Distance Education, 13
(1), 183-199.

Taylor, J. C. (2007). Open CourseWare Futures: Creating a Parallel Universe. e-JIST,
10 (2).

Tesch, R. (1990). Qualitative research: Analysis types and software tools. New
York: Falmer.

The Boston Consulting Group (2013). The Open Education Resources ecosystem: An
evaluation of the OER movement’s current state and its progress toward
mainstream adoption. Retrieved from
https://www.hewlett.org/wpcontent/uploads/2016/08/The%200pen%20Educ
ational%20Resources%20Ecosystem.pdf

Tina, W. (2008). New Ways of Mediating Learning: Investigating the implications of
adopting open educational resources for tertiary education at an institution in
the United Kingdom as compared to one in South Africa. International
Review of Research In Open And Distance Learning, 9(1).

Tobin, K. G. (1990). Research on science laboratory activities. In pursuit of better
questions and answers to improve learning. School Science and Mathematics,
90, 403-418.

Tsekleves, E., Aggoun, A., & Cosmas, J. (2013). Investigating the use and

effectiveness of diverse types of materials in the delivery and support of lab
sessions for multimedia subjects and students. British Journal of Educational

349



Technology, 44(5), 857-868.

Tuomi, 1. (2013). Open Educational Resources and the Transformation of Education.
European Journal of Education, 48(1), 58-78.

Tlysiiz, C. (2010). The effect of the virtual laboratory on students’ achievement and
attitude in chemistry. International Online Journal of Educational Sciences,
pp. 37-53.

UNESCO. (2011). Guidelines for open educational resources (OER) in higher
education. Retrieved from
http://unesdoc.unesco.org/images/0021/002136/213605e.pdf

Xia, J. (2013). Let us take a Yale open course: a Chinese view of open educational
resources provided by institutions in the West. Journal of Computer Assisted
Learning , 29, 122-137.

Velazquez-Marcano, A., V., Williamson, V. M., Ashkenazi. G., Tasker, R.., &
Williamson, K. C. (2004). The Use of Video Demonstrations and Particulate
Animation in General Chemistry. Journal of Science Education and
Technology, (3), 315.

Walton, D. (2004). Modeling organizational systems: Banathy's three lenses
revisited. Systemic Practice and Action Research, 17(4), 265-284.

Weaver, G. C.; Sturtevant, H. G. (2015). Design, Implementation, and Evaluation of
a Flipped Format General Chemistry Course. J. Chem. Educ., 92 (9),
1437—1448.

Weller, M., de los Arcos, B., Farrow, R., Pitt, B., & McAndrew, P. (2015). The
Impact of OER on Teaching and Learning Practice. Open Praxis, 7(4).

Wiley D., Bliss T.J., McEwen M. (2014) Open Educational Resources: A Review of
the Literature. In: Spector J., Merrill M., Elen J., Bishop M. (Eds.), Handbook
of Research on Educational Communications and Technology. Springer, New
York, NY

Wiley, D., Hilton, J., Ellington, S., & Hall, T. (2012). A Preliminary examination of
the cost savings and learning impacts of using open textbooks in middle and
high school science classes. International Review of Research In Open And
Distance Learning, 13(3), 262-276.

350



Winberg, T., Anders, C., & Berg, R. (2007). Students' cognitive focus during a
chemistry laboratory exercise: Effects of a computer-simulated prelab.
Journal of Research In Science Teaching, 44(8), 1108-1133.

Woodfield, B. F., Catlin, H. R., Waddoups, G. L., Moore, M. S., Swan, R., Allen, R.,
& Bodily, G. (2004). The Virtual ChemLab project: A realistic and
sophisticated simulation of inorganic qualitative analysis. Journal of
Chemical Education, 81(11), 1672-1678.

Yin, R. K. (2009). Case Study Research Design and Methods. California: Sage.

Yin, R. K. (2011). Qualitative Research from Start to Finish. NY: Guilford
Publications.

351



352



APPENDIX A

TURKISH VERSION OF OCW QUESTIONNAIRE

Fakilteniz:

Bolumiiniz:

Siifiniz:

Cinsiyetiniz:

Genel Not Ortalamaniz:

Genel Kimya Dersinizin Kodu:

Genel Kimya dersini kaginci kez aliyorsunuz:

Genel Kimya Laboratuvarinda toplam ka¢ deney yaptiniz:

© 0 N o g b~ w0 DR

ODTU’niin Ag¢ik Ders Malzemeleri portalinda (ocw.metu.edu.tr) bulunan
“Genel Kimya Laboratuvari Deneyleri” ders malzemelerinden (deney

videolari, sanal deneyler) haberiniz var mi?
[ Evet

O Hayir

10. Eger 9. soruya cevabiniz evet ise nasil haberiniz oldu?
[Q Brosur
[0 Arkadas
O Ders Asistanlari
O Dersin Ogretim Uyesi
O Medya Haberleri
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O Diger:

11. ODTU niin Ag¢ik Ders Malzemeleri portalinda (ocw.metu.edu.tr) bulunan

“Genel Kimya Laboratuvart Deneyleri” ders malzemelerini kullandiniz m1?
O Evet

O Hayir

12. Eger 11. Soruya cevabiniz hayir ise neden kullanmadiginizi belirtiniz.

11. soruda HAYIR cevabim1 verdiyseniz anketi burada birakabilirsiniz.

Katiliminiz i¢in tesekkiir ederiz

13. ODTU’niin Agik Ders Malzemeleri portalinda (ocw.metu.edu.tr) bulunan

“Genel Kimya Laboratuvar1 Deneyleri” ders malzemelerini kullanma sikliginiz
nedir?

O Her laboratuvardan dnce

O Her laboratuvardan sonra

O Her laboratuvardan énce ve sonra

O Ara sira baz1 laboratuvarlardan once

O Ara sira bazi laboratuvarlardan sonra

O Ara sira bazi laboratuvarlardan dnce ve sonra

O Sadece bir kez kullandim
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14. ODTU niin Ag¢ik Ders Malzemeleri portalinda (ocw.metu.edu.tr) bulunan

15.

16.

17.

“Genel Kimya Laboratuvart Deneyleri” ders malzemelerini hangi amacla
kullandiniz?
[0 Laboratuvara (deneylere) hazirlik

[0 Laboratuvar (deney) tekrari
[0 Hem deneylere hazirlik hem de deney tekrari

[0 Diger:

ODTU niin Agik Ders Malzemeleri portalinda (ocw.metu.edu.tr) bulunan
“Genel Kimya Laboratuvart Deneyleri’nin hangi uygulamalarini kullandiniz?
O Sadece deney videolarini

O Sadece sanal deneyleri

[ Hem deney videolarini hem de sanal deneyleri

ODTU niin Agik Ders Malzemeleri portalinda (ocw.metu.edu.tr) bulunan
“Genel Kimya Laboratuvari Deneyleri’nin size katkisi oldugunu diisiiniiyor
musunuz?

O Evet

[0 Hayir

Eger 16. Soruya cevabiniz evet ise size nasil katki ya da katkilar1 oldugunu
diisiiniiyorsunuz? Birden fazla secenek isaretleyebilirsiniz.

O Laboratuvar deneylerini verimli yapmama yardimet oldu

[0 Laboratuvarda deneylere ayirdigim siireyi kisaltt

[0 Deneyleri anlamama yardimci oldu

[0 Laboratuvar asistanlarina daha az soru sordum

[0 Notumu yiikseltmemi saglad
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O Diger:

18. Sizce ODTU niin Agik Ders Malzemeleri portalinda (ocw.metu.edu.tr) bulunan
“Genel Kimya Laboratuvart Deneyleri” ders malzemelerinin sizin ig¢in
sagladig1 avantaj(lar) nelerdir? Liitfen belirtiniz.

19. Sizce ODTU niin Agik Ders Malzemeleri portalinda (ocw.metu.edu.tr) bulunan
“Genel Kimya Laboratuvar1 Deneyleri” ders malzemelerinin (deney videolart,
sanal deneyler) iyilestirilmesi gereken yonleri nelerdir?
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APPENDIX B

INTERVIEW PROTOCOL FOR STUDENTS

Arastirma Sorusu: Acik Ders Malzemelerini Genel Kimya laboratuvar dersi

kapsaminda kullaniminin ve etkinliginin incelenmesi.

GOortstlen Kisi & ..o
GOrlsmeyi Yapan & .......oooviieiiii i,
Tarih & Saat : ......... [ieiienn.. /2014 /...t

GOrisme SUIeSI & ...c.oviiiiie e,

Merhaba,

Adim Segcil Tisoglu, ODTU Bilgisayar ve Ogretim Teknolojileri Egitimi Lisansiistii
programinda hem arastirma gorevlisiyim hem de doktora 6grencisiyim. Bu ¢alismanin
amact Ogrencilerin agik ders kaynaklarimi kullanimi konusundaki algilarimi ve
deneyimlerini ortaya ¢ikarmaktir.

Oncelikle bu g¢alismamda gériislerinizi benimle paylasmayr kabul ettiginiz igin
tesekkiir ediyorum. Bu konudaki kisisel deneyimleriniz, goriis ve diisiinceleriniz
arastirmam icin biiyilk onem tasimaktadir. Bu goriisme sadece arastirma amagh
kullanilacak olup veriler bilimsel ¢alismalarda ve tezimde kullanilacaktir. Kisisel
bilgileriniz hig¢bir sekilde kullanilmayacaktir. Bilgileri sonradan hatirlayabilmek igin
izin verirseniz goriismeyi kaydetmek istiyorum. Eger sakincasi yoksa gorlismeye

baslayabiliriz. Calismaya katildiginiz i¢in tesekkiir ederim.
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Kag yasindasiniz?
Hangi Bélumdesiniz?
Kaginci sinifsiiz?

Genel Kimya dersini kag¢inci kez aliyorsunuz?

o B~ WD

Genel Kimya Laboratuvarinda toplam kag¢ deney yaptiniz?

1. Kimya dersi kapsaminda kullanilan OCW (Ac¢ik Ders Kaynaklar1) hakkinda
bilgi verilmisti. Bu ders malzemelerini kullandiniz mi1?
= Evetise;
I.  Ne siklikla kullandiniz?
Il.  Ne zaman kullandiniz?
i.  Ders dncesi
ii.  Ders sonrasi
[1l.  Hangi formattaki uygulamay1 kullandiniz?
i. Video
ii.  Similasyon
iii.  Herikisi de
IV.  Hangi deneyler i¢in hangi format1 kullandiniz?
Deneyler: Introductory to Lab Technics, The Law of Definite
Proportions, Compounds of Calcium and Determination of Salt
Content of Tap Water, Preparation and Analysis of Potassium
Trioxalatoferrate (111) trihydrate, Enthalpy of Formation, The

Estimation of Avogadro’s Number

2. Neden Agik Ders Malzemeleri sistemini kullandiniz?
a. Kullanma motivasyonunuzu etkileyen unsurlar neler? Hangi faktorler

bu materyalleri kullanmaniz1 etkiledi?
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b. Bu materyalleri kullanmadaki en dnemli nedeniniz nedir? Bu
materyalleri kullanmaya neden devam ettiniz? Ya da etmediniz?
3. Neden Acik Ders Malzemeleri sistemini kullanmadiniz?
a. Bu sistemi kullanmaniz1 engelleyen unsurlar nelerdir?
b. Sistemi kullanmadiginiz haftalarda materyallerle ilgili sikintiniz

nelerdir?

4. Materyallerin labdaki performansiniza etkisi oldu mu?
a. Eger olduysa nasil bir etkisi oldugundan bahseder misiniz?
I. kimyasallarin taninmasi / kullanimi, deney prosediiriiniin
uygulanmasi (deneyi erken bitirme)
ii. deneyi anlama, yorumlama, hatirlama
iii. deney surecine uyum, memnuniyet, duyussal siiregler
Iv. akademik basari (quizler ve lab notlari)
5. Materyallerden istediginiz verimi alabildiniz mi?

a. Bu dersten beklentiniz/ ihtiyaciniz nedir?

b. Bu materyaller ders kapsamindaki ihtiyacinizi karsilamada yeterli
oldu mu?

C. Materyallerin derse yardimci olma konusunda bir etkisi var mi1?

6. Materyalleri kullanirken yasadiginiz deneyimlerden bahseder misiniz? (Ek
soru: Materyallerin kalitesini genel olarak nasil degerlendiriyorsunuz?)

a. Videoyu nasil degerlendiriyorsunuz? (Siiresi, konu anlatimi, konu
kapsamui, anlasilabilirligi, teknik 6zellikleri, giincelligi, kimyasallarin
kullanimi)

b. Similasyonu nasil degerlendiriyorsunuz? (Siiresi, konu anlatimi, konu
kapsamui, anlasilabilirligi, teknik 6zellikleri, giincelligi, kimyasallarin
kullanimi, yas grubuna uygunlugu)

C. Bu materyallerin konu kapsami/igerigi sizce yeterli mi?
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I. Degilse hangi unsurlarin materyal icerigine eklenmesini
istersiniz?
d. Bu materyallerde bir degerlendirme sistemi olmasini ister miydiniz?
(Quiz ya da sinav gibi degerlendirme unsurlart)
1. Geri dondt sistemi olmasini ister misiniz?
7. Materyalleri kullanirken kullanirken karsilastiginiz sorunlar nelerdir?
8. Sizce bu materyaller, 6grencilere faydali olmasi agisindan nasil
gelistirilebilir?
a. Materyallerin kalitesi
b. Video ve simiilasyonlarin igerigi
c. Konu anlatimi
d. Deneylerin gercege yakinligi
e. Teknik ozellikleri

9. Derse gelmeden once nasil hazirlantyorsunuz? Hangi kaynaklari
kullantyorsunuz?
a. Lab kitab1 ve bu sistemi karsilastirdiginizda hangisinin daha yararl
oldugunu diistintiyorsunuz? (Herhangi biri mi, yoksa ikisi de mi?)
10. Ders ortamindaki deneyimlerinizden bahseder misiniz?
a. Konu anlatim surecini nasil degerlendiriyorsunuz?
b. Deney yapma surecini nasil degerlendiriyorsunuz? Bu siiregte
karsilastiginiz herhangi bir problem oldu mu?
c. Ders performans degerlendirme sureci hakkinda ne diisiiniiyorsunuz?
(Quizler ve raporlar)
11. Genel Kimya laboratuvar dersi deneyimlerinizden yola ¢ikarak bu dersin
gelistirilmesine yonelik onerileriniz nelerdir?
a. Sizce bu dersin islenisi nasil degistirilebilir? (EK soru: Ya da ders

sisteminin bu haliyle islenisi yeterli mi?)
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12.

b. Materyallerin ders icerisinde su anki haliyle kullanimi sizin i¢in
yeterli mi?
c. Bu materyaller lab dersi kapsaminda daha farkli kullanilabilir mi? (EK
soru: Materyaller ders surecine nasil entegre edilebilir?)
Bu materyaller, sizce formal egitimin yerini alabilir mi yoksa formal egitim
sistemine destek olarak mi1 kullanilmali?
a. Bu materyaller formal egitime nasil bir destek sagliyor?
b. Materyallerin su anki kullanimi istege bagli, bu kullanim durumunu

nasil degerlendiriyorsunuz? Kullanim zorunlu hale getirilmeli mi?

13.

14.

15.

16.

17.

18.

Materyalleri ilk ne zaman duydunuz?
a. Materyallerin yeterince duyuruldugunu diisiiniiyor musunuz?
b. Materyal kullaniminin yeterince desteklendigini diisiiniiyor musunuz?
c. Bolumun bu konudaki roliini nasil degerlendiriyorsunuz?
d. Ders hocalarinin ve asistanlarinin bu konudaki roliini nasil
degerlendiriyorsunuz?
Bu materyalleri kullanmak igin ne tiir tesvik unsurlar1 olmasini istersiniz?
a. Maille bilgilendirme
b. Brosiirle/afisle bilgilendirme
c. Notlandirmada ek puan kazanma
d. Ders hocalarmin duyuru yapmast
e. Syllabus a agiklama ekleme
Bu materyallerin laboratuvar dersleri i¢in yararli oldugunu diistiniiyor
musunuz?
Bu materyallerin laboratuvar dersleri i¢in gerekli oldugunu diistiniiyor
musunuz?
Bagka bir tliniversitenin/kurulusun OCW portalini kullandimiz m1? (MIT,
Stanford, Berkeley etc.)

Bu materyalleri secerken dikkat ettiginiz unsurlar nelerdir?

361



b.
C.
d.

Kolay erisim
Konu anlatimi
Ihtiyag

Guvenilir kaynak

19. Baska bir ders i¢in OCW kullandiniz m1?

a.
b.

C.

o

Hangi iiniversitenin portalini kullandiniz?
Hangi materyalleri kullandiniz? (Yazi, video, simiilasyon)
Neden bu portali kullandiniz?
Bu materyalleri nasil kullandimiz? (igerigi degistirdiniz mi,
baskalariyla paylastiniz m1?)
Bu materyalleri segerken dikkat ettiginiz unsurlar nelerdir?
i. Kolay erisim
ii. Konu anlatimi
iii. Ihtiyag

iv. Guvenilir kaynak

20. ODTU OCW sitesinde haberdar misiniz?

a.

Bu sistemi kullandiniz mi? (Kullandiysaniz hangi araliklarla ve hangi
dersler icin kullandiniz?)
Kullanmadiysaniz neden kullanmadiniz? Kullanmanizi engelleyen

unsurlar nelerdi?

21. Hangi dersler ya da konular i¢in egitim kaynagi saglanmasini istersiniz?

a.
b.

Hangi konular i¢in bu materyallere ihtiya¢ duyarsiniz? Neden?

Universitenin bu konudaki rolii hakkinda ne diisiiniiyorsunuz?

22. Eklemek istediginiz baska bir unsur var m1?
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APPENDIX C

INTERVIEW PROTOCOL FOR TEACHING ASSISTANTS

Arastirma Sorusu: Acik Ders Malzemelerini Genel Kimya laboratuvar dersi

kapsaminda kullaniminin ve etkinliginin incelenmesi.

GOortstlen Kisi & ..o
GOrlsmeyi yapan & ......ooovviiiiiiieieeeeeeeaeaee,
Tarih & Saat : ......... [oiinnnn. /2014 / ...t

GOrisme SUIeSI & ...

Merhaba,

Adim Segcil Tisoglu, ODTU Bilgisayar ve Ogretim Teknolojileri Egitimi Lisansiistii
programinda hem arastirma gorevlisiyim hem de doktora 6grencisiyim. Bu ¢alismanin
amact Ogrencilerin agik ders kaynaklarimi kullanimi konusundaki algilarmi ve
deneyimlerini ortaya ¢gikarmaktir.

Oncelikle bu g¢alismamda gériislerinizi benimle paylasmayr kabul ettiginiz igin
tesekkiir ediyorum. Bu konudaki kisisel deneyimleriniz, goériis ve diisiinceleriniz
arastirmam icin biiyilk onem tasimaktadir. Bu goriisme sadece arastirma amagh
kullanilacak olup veriler bilimsel ¢alismalarda ve tezimde kullanilacaktir. Kisisel
bilgileriniz hig¢bir sekilde kullanilmayacaktir. Bilgileri sonradan hatirlayabilmek igin
izin verirseniz goriismeyi kaydetmek istiyorum. Eger sakincasi yoksa gorlismeye

baslayabiliriz. Calismaya katildiginiz i¢in tesekkiir ederim.
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1. Kag yasindasiniz?
2. Asistanlikta kaginer yiliniz?

3. Genel Kimya laboratuvar dersini kaginci defa veriyorsunuz?

4. Kimya laboratuvar dersleri kapsaminda kullanilan A¢ik Ders Kaynaklariyla
(OCW) ilgili bir bilginiz var m1 / haberdar misiniz?
5. Kimya laboratuvar dersleri kapsaminda kullanilan A¢ik Ders Kaynaklarini
(OCW) daha 6nce kullandiniz mi?
= Evetise;
V.  Ne siklikla kullandiniz?
VI.  Ne zaman kullandiniz?
iii.  Ders 6ncesi
iv.  Ders sonrasi
VIl.  Hangi formattaki uygulamayi kullandiniz?
Iv. Video
v.  Similasyon
vi.  Her ikisi de
6. Neden Agik Ders Malzemeleri sistemini kullandiniz?
a. Kullanma motivasyonunuzu etkileyen unsurlar neler? Hangi faktorler
bu materyalleri kullanmaniz1 etkiledi?
b. Bu materyalleri kullanmadaki en énemli nedeniniz nedir? Bu
materyalleri kullanmaya neden devam ettiniz? Ya da etmediniz?
7. Neden Ac¢ik Ders Malzemeleri sistemini kullanmadiniz?
a. Bu sistemi kullanmanizi engelleyen unsurlar nelerdir?
b. Sistemi kullanmadiginiz haftalarda materyallerle ilgili sikintiniz

nelerdir?
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8. Sizce kimya laboratuvar dersleri kapsaminda kullanilan Agik Ders
kaynaklarinin 6grencilerin ders i¢i performansina etkisi var midir? (EK soru:
Bu durumu goézlemleme sansiniz oldu mu?)

a. kimyasallarin taninmasi / kullanimi, deney prosediiriiniin uygulanmasi
(deneyi erken bitirme)

b. deneyi anlama, yorumlama, hatirlama

c. deney surecine uyum, memnuniyet, duyussal surecler

d. akademik basari (quizler ve lab notlar1)

9. Sizce Metallrji ve Maden grubu 6grencileri arasinda deneyin uygulanmasi ve
laboratuvar performanslari agisindan bir farklilik var mi1?

10. Ogrencilerin Agik Ders Malzemelerini kullanmalarmin sizin laboratuvar
performansiniza etkisi herhangi bir katkist oldu mu?

a. deneyi anlama, yorumlama, hatirlama

b. deney surecine uyum, memnuniyet, duyussal stiregler

11. Materyallerden istediginiz verimi alabildiniz mi?

a. Bu dersin amaci ve 6grencilerden beklentileriniz nelerdir?

b. Bu materyaller ders kapsamindaki ihtiyacinizi karsilamada yeterli
oldu mu?

€. Materyallerin derse yardimci olma konusunda bir etkisi var mi1?

12. Materyalleri kullanirken yasadiginiz deneyimlerden bahseder misiniz? (Ek
soru: Materyallerin kalitesini genel olarak nasil degerlendiriyorsunuz?)

a. Videoyu nasil degerlendiriyorsunuz? (Siiresi, konu anlatimi, konu
kapsamu, anlasilabilirligi, teknik 6zellikleri, glincelligi, kimyasallarin
kullanimi)

b. Similasyonu nasil degerlendiriyorsunuz? (Siiresi, konu anlatimi, konu
kapsamu, anlasilabilirligi, teknik 6zellikleri, glincelligi, kimyasallarin
kullanimi, yas grubuna uygunlugu)

C. Bu materyallerin konu kapsami/igerigi sizce yeterli mi?
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I. Degilse hangi unsurlarin materyal icerigine eklenmesini
istersiniz?
d. Bu materyallerde bir degerlendirme sistemi olmasini ister miydiniz?
(Quiz ya da sinav gibi degerlendirme unsurlart)
1. Geri dondt sistemi olmasini ister misiniz?
e. Laboratuvar kitabini nasil degerlendiriyorsunuz? (Konu anlatimi,
anlasilabilirligi, etkinligi)
13. Materyalleri kullanirken kullanirken karsilastiginiz sorunlar nelerdir?
14. Sizce bu materyaller, 6grencilere faydali olmasi agisindan nasil
gelistirilebilir?
a. Materyallerin Kkalitesi
b. Video ve simiilasyonlarin igerigi
c. Konu anlatimi
d. Deneylerin gercege yakinligi
e. Teknik ozellikleri

15. Ders ortamindaki deneyimlerinizden bahseder misiniz?
a. Konu anlatim surecinizi nasil degerlendiriyorsunuz?
b. Ogrencilerin deney yapma srecini nasil degerlendiriyorsunuz? Bu
slirecte karsilastiginiz herhangi bir problem oldu mu?
c. Ders performans degerlendirme siireci hakkinda ne diisiiniiyorsunuz?
(Quizler ve raporlar)

16. Agik Ders Malzemelerinin kimya laboratuvar dersi kapsaminda kullanimi1 ve
entegrasyonu ile ilgili dnerileriniz nelerdir? Sizce bu materyaller daha etkin
nasil kullanilabilir?

a. Sizce bu dersin islenisi nasil degistirilebilir? (EK soru: Ya da ders
sisteminin bu haliyle islenisi yeterli mi?)
b. Materyallerin ders icerisinde su anki haliyle kullanimi sizin i¢in

yeterli mi?
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C.

Bu materyaller lab dersi kapsaminda daha farkli kullanilabilir mi? (EK

soru: Materyaller ders siirecine nasil entegre edilebilir?)

17. Bu materyaller, sizce formal egitimin yerini alabilir mi yoksa formal egitim

sistemine destek olarak mi1 kullanilmali?

a.
b.

Bu materyaller formal egitime nasil bir destek sagliyor?
Materyallerin su anki kullanimi istege bagli, bu kullanim durumunu

nasil degerlendiriyorsunuz? Kullanim zorunlu hale getirilmeli mi?

18. Bu materyallerin laboratuvar dersleri i¢in yararli oldugunu diisiiniiyor

musunuz?

19. Bu materyallerin laboratuvar dersleri i¢in gerekli oldugunu diisiiniiyor

musunuz?

20. Materyalleri ilk ne zaman duydunuz?

Materyallerin yeterince duyuruldugunu diisliniiyor musunuz?
Materyal kullaniminin yeterince desteklendigini diisiiniiyor musunuz?
i. Desteklenmiyorsa, bu konuda hangi problemlerin 6ne ¢iktigini
diisiiniiyorsunuz?
Bolumun bu materyallerin kullanimi ve siirdiiriilebilirligi konusundaki
politikasini nasil degerlendiriyorsunuz?
Ders hocalarinin ve sizin bu konudaki roliiniizii nasil

degerlendiriyorsunuz?

21. Baska bir iiniversitenin/kurulusun OCW portalini kullandiniz mi1? (MIT,

Stanford, Berkeley etc.)
22. Bagka bir ders i¢gin OCW kullandiniz m1?

a.
b.
C.

Hangi tiniversitenin portalin1 kullandiniz?

Hangi materyalleri kullandiniz? (Yazi, video, simiilasyon)
Neden bu portali kullandiniz?

Bu materyalleri nasil kullandimiz? (Igerigi degistirdiniz mi,

baskalariyla paylastiniz m1?)

367



e. Creative Commons lisansindan haberdar misiniz?

23. ODTU OCW sitesinde haberdar misiniz?
a. Bu sistemi kullandiniz mi? (Kullandiysaniz hangi araliklarla ve hangi

dersler icin kullandiniz?)
b. Kullanmadiysaniz neden kullanmadiniz? Kullanmanizi engelleyen

unsurlar nelerdi?
24. 1leride bu materyalleri kendi dersleriniz kapsaminda kullanmay diisiiniiyor

musunuz?

25. Eklemek istediginiz baska bir unsur var mi?

368



APPENDIX D

INTERVIEW PROTOCOL FOR FACULTY MEMBERS

Arastirma Sorusu: Acik Ders Malzemelerini Genel Kimya laboratuvar dersi

kapsaminda kullaniminin ve etkinliginin incelenmesi.

GOrtstlen Kisi & ..o
GOrlsmeyi yapan & .......oovviieiiiiiieee e,
Tarih & Saat : ......... [ieiienn.. /2016 / ...t ...

GOrlsme SUIeSI & ...c.oviiiiie e,

Merhaba,

Adm Segcil Tisoglu, ODTU Bilgisayar ve Ogretim Teknolojileri Egitimi Lisansuistii
programinda hem arastirma gorevlisiyim hem de doktora 6grencisiyim. Bu ¢aligmanin
amact Ogrencilerin agik ders kaynaklarmi kullanimi konusundaki algilarini ve
deneyimlerini ortaya ¢ikarmaktir.

Oncelikle bu g¢aliyjmamda goriislerinizi benimle paylagsmay:r kabul ettiginiz igin
tesekkiir ediyorum. Bu konudaki kisisel deneyimleriniz, goriis ve diisiinceleriniz
arastirmam icin biiylik onem tagimaktadir. Bu goriisme sadece arastirma amagh
kullanilacak olup veriler bilimsel ¢alismalarda ve tezimde kullanilacaktir. Kisisel
bilgileriniz hi¢bir sekilde kullanilmayacaktir. Bilgileri sonradan hatirlayabilmek i¢in
izin verirseniz goriismeyi kaydetmek istiyorum. Eger sakincasi yoksa gorlismeye

baslayabiliriz. Calismaya katildiginiz i¢in tesekkiir ederim.

369



1. Ne kadar suredir 0gretim {iyesi olarak gorev yapiyorsunuz?
2. Hangi seviyede ders veriyorsunuz? (Lisans & YLisans)
3. Genel Kimya dersini veriyor musunuz, 6nceden verdiniz mi? (Ne kadar

suredir Genel Kimya dersi veriyorsunuz?

4. Kendi dersiniz i¢in hazirlanirken internet tizerindeki kaynaklardan
yararlaniyor musunuz?
a. Hangi kaynaklar1 veya platformlar1 kullandiniz?
b. Hangi materyalleri kullandiniz? (Yazi, video, simiilasyon)
c. Derslerde kullanilan kaynak ve materyallerin paylasimi konusundaki
goriisleriniz nelerdir?
d. Kendi ders materyallerinizi paylasma konusundaki goriisleriniz
nelerdir? (Ek soru: Paylagsmak istenmemesinin nedenleri nelerdir?)
e. Creative Commons lisansindan haberdar misiniz?
5. ODTU Agik Ders Kaynaklariyla (OCW) ilgili bir bilginiz var m1 / haberdar
misiniz?
a. Genel Kimya laboratuvar dersleri kapsaminda kullanilan Ag¢ik Ders
Kaynaklariyla (OCW) ilgili bir bilginiz var m1 / haberdar misiniz?
(7,8.,9. soru baglayicist)
6. ODTU Agik Ders Kaynaklarini (OCW) kendi verdiginiz dersiniz kapsaminda
kullandiniz m1? (Dersinizi OCW kapsaminda yayinladiniz m1?)
a. Evetise;
I. Ne zaman ve ne kadar siire ile kullandiniz?
ii. Hangi dersiniz i¢in kullandiniz?
b. Hayir ise;

i. Neden kullanmadiniz?

7. Acik Ders Kaynaklarinin (OCW) kullaniminin yararli olacagini diisiiniiyor

musunuz?
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a. Genel Kimya laboratuvar dersinde kullanilan bu materyallerin yararl
olacagini diisliniiyor musunuz?
i. Sizin agimizdan
ii. Ogrenciler agisindan
iii. Universite acisindan
8. Sizce kimya laboratuvar dersleri kapsaminda kullanilan A¢ik Ders
kaynaklarinin 6grencilerin ders i¢i performansina etkisi var midir?

a. kimyasallarin taninmasi / kullanimi, deney prosediiriiniin uygulanmasi
(deneyi erken bitirme)

b. deneyi anlama, yorumlama, hatirlama

c. deney surecine uyum, memnuniyet, duyussal surecler

d. akademik basari (quizler ve lab notlar1)

9. Kimya laboratuvar dersleri kapsaminda kullanilan A¢ik Ders Malzemelerinin
kalitesini genel olarak nasil degerlendiriyorsunuz?

a. Videoyu nasil degerlendiriyorsunuz? (Siiresi, konu anlatimi, konu
kapsami, anlasilabilirligi, teknik 6zellikleri, giincelligi, kimyasallarin
kullanimi)

b. Similasyonu nasil degerlendiriyorsunuz? (Siiresi, konu anlatimi, konu
kapsamu, anlasilabilirligi, teknik 6zellikleri, glincelligi, kimyasallarin
kullanimi, yas grubuna uygunlugu)

C. Bu materyallerin konu kapsami/igerigi sizce yeterli mi?

I. Degilse hangi unsurlarin materyal igerigine eklenmesini
istersiniz?

d. Bu materyallerde bir degerlendirme sistemi olmasini ister miydiniz?
(Quiz ya da sinav gibi degerlendirme unsurlari)

1. Geri dondt sistemi olmasini ister misiniz?
10. Bu materyaller, sizce formal egitimin yerini alabilir mi yoksa formal egitim
sistemine destek olarak mi1 kullanilmali?

a. Bu materyaller formal egitime nasil bir destek sagliyor?
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11.

12.

b. Materyallerin su anki kullanimi istege bagli, bu kullanim durumunu
nasil degerlendiriyorsunuz? Kullanim zorunlu hale getirilmeli mi?
Bu materyallerin laboratuvar dersleri icin yararli oldugunu diistiniiyor
musunuz?
Bu materyallerin laboratuvar dersleri igin gerekli oldugunu diisiiniiyor

musunuz?

13.

14.

Verdiginiz Genel Kimya dersi ile laboratuvar dersi arasindaki iliskiyi nasil
degerlendiriyorsunuz?

a. Laboratuvar dersinin islenis siirecini nasil degerlendiriyorsunuz? (Ek
soru: Bu siirecte herhangi bir problem oldugunu diisiiniiyor
musunuz?)

Acik Ders Malzemelerinin kimya laboratuvar dersi kapsaminda kullanim1 ve
entegre edilmesi ile ilgili 6nerileriniz nelerdir?

a. Sizce bu materyaller kimya dersi kapsaminda daha etkin nasil
kullanilabilir? (Ya da kullanilmali mi?)

b. Benzer materyaller bagka dersler kapsaminda da kullanilabilir mi?

c. Bu entegre ve kullanim siireciyle ilgili olusabilecek problemler

nelerdir?

15. Bu materyallerin kullanimi ve siirdiiriilebilirligi konusunda bolumiintziin

politikas1 nedir?
a. Sizce bu materyallerin kullanimi yeterince tesvik ediliyor mu?
i. Materyallerin kullanim1 ve tesvik edilmesine yonelik olas1
engeller nelerdir?
Ii. Bu materyallerin kullanimini arttirmak i¢in ne tiir tegvik

unsurlar1 uygulanabilir?
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b. Sizin bu konudaki roliniiz nedir? (Ek soru: Materyalleri yeterince
duyurdugunuzu veya tesvik ettiginiz diisiinliyor musunuz?)

c. Bolumiinizin bu konudaki roli nedir?

d. Bu zamana kadar uygulanan herhangi bir yontem ve uygulama var
midir?

16. Eklemek istediginiz bagka bir durum var m1?
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APPENDIX E

OBSERVATION PROTOCOL

Observational Fieldnotes 3 - Course Environment & Teaching and Learning
Activities

Setting: General Chemistry Laboratory

Observer: Researcher

Role of the Observer: Observer of the activities, environment

Observation Group: METE (Students & TAS)

Time: 08.40 a.m. — 11.30 a.m., March 26, 2014 (Sem1/Exp 3)

Teaching Process

Description  of  the | Reflective Notes Checklist*

process

What kind of teaching
method did assistants
use?

How much time did TAs
spend for theory and
experimentation
process?

How were the students
distributed for the
teaching process?
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Which resources did TAs
used during the teaching
process

Yes

No

Frequency

How was the interaction
between the students and
teachers?

Did teaching assistants asked
questions in the teaching
process?

Did students ask any questions
during the teaching processes?

What kind of questions did
they ask?

NA

NA

NA

Experimentation Process

Description of the

process

Reflective Notes

Checklist

Yes

No

Frequency

How were the
participants’  behaviors
and feelings during the
class?

Did TAs students asked
questions about the process?

What kind of questions did
they asked?

NA

NA

Did TAs behave as a guide or
resource person?

Did they seem comfortable of
relieved while doing the
experiment or using the
materials and chemicals?
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Did they feel distracted or
self-reliant while doing the
experiment or using the
materials and chemicals?

How was the interaction
between group  members
during the experimentation
process?

NA | NA

NA

Did the participants worked
collaboratively of by
themselves? (Freeloaders?)

Did students finish the
experiment earlier?

How did they prepare their
reports after the classroom?

NA | NA

NA

OER Evaluation

Reflective Notes

Checklist

Yes | No

Frequency

Did TAs inform the students
about the resources?

Did they ask the students’ use
of resources or how they
prepared?

Video

Simulation

How did they evaluate
the quality of the
resources? (Mini-talks)

Were they satisfied to
use the resources before
the class?

* Checklist displayed the researcher’s final thoughts about the general evaluation of

each criterion based on the reflective notes and observations.
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APPENDIX F

INFORMED CONSENT FORM

Bu c¢alisma ODTU Bilgisayar ve Ogretim Teknolojileri Egitimi Boliimii
biinyesinde doktora dgrencisi Ars. Gor. Secil Tisoglu tarafindan, Prof. Dr. Kiirsat
Cagiltay gbzetiminde yapilmaktadir. Calismanin amaci Ac¢ik Egitim Kaynaklarinin
kullaniminin etkileyen faktorleri aragtirmaktir. Calismadan elde edilecek bilgiler, A¢ik
Ders Materyallerinin Kimya laboratuvar derslerinde kullanim1 ve etkinligi ile ilgili
veriler sunacaktir. Calismaya katilim tamamen goniillii§e dayalidir ve onaymiz ile
gerceklesecektir. Herhangi bir rahatsiz olma, sikilma, isteksizlik vb. durumlarinda
aninda ¢alismadan ¢ekilebilirsiniz. Caligma siiresince en az 1 arastirmaci size yardim
etmek tizere yakininizda bulunacaktir. Caligsma 2 kisimdan olusup toplamda en fazla 1

saat siirecektir. Ik kisimda gozlem ikinci kisimda ise goriisme yapilacaktir.

Gozlem siiresince yapilan deneyler ve uygulamalarla ilgili alinan notlar sadece
bilimsel yaynlarda ve tezde kullanilacaktir. Herhangi bir kisisel bilgi
paylasilmayacaktir. Goriisme siiresince ise sesiniz verilen bilgilerin hatirlanmasi
amaci ile kayit altina alinacak ve bu veriler kisisel bilgi verilmeden sadece bilimsel

yayinlarda ve tezde kullanilacaktir.

Bu calisma sirasinda herhangi bir nedenden otiirii kendinizi rahatsiz
hissederseniz istediginiz zaman uygulamayi yarim birakmakta serbestsiniz. Bu
calismaya katildiginiz/katilima izin verdiginiz i¢in simdiden tesekkiir ederiz. Calisma
hakkinda daha fazla bilgi almak icin Bilgisayar ve Ogretim Teknolojileri Egitimi
Boliimii 6gretim iiyelerinden Prof. Dr. Kiirsat Cagiltay ile (Tel:312 210 3683; E-posta:
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kursat@metu.edu.tr) ya da arastirma gorevlisi Secil Tisoglu (Tel:312 210 7519; E-

Posta:tsecil@metu.edu.tr) ile iletisim kurabilirsiniz.

Bu calismaya tamamen goniillii olarak katiliyor ve verdigim bilgilerin

bilimsel amach yayimlarda kullanilmasinit kabul ediyorum.

Isim Soyad Tarih Imza

380


tel:312

APPENDIX G

CODING SCHEME

Conceptually Clustered Matrix: Use and Integration of resources (Adapted from
Miles and Huberman, 1994)

RQla RQ1b
Informants | Prep for Motives to Barriers Teaching Experimenta | Assessment
the course | use o use Process tion Process | Process
Students Approx. Intrinsic Student- | Teaching Result- Pre-quizzes
30 min: related style oriented
use every | To have Lack of experience Quality of
resources | prior interest: Different the
(N=22) knowledge (N=8) teaching Teacher- guestions:
(N=14) styles: directed (N=5)
Approx. Lack of (N=5) experience:
30 min: To know time: (N=6) Sequence of
use procedure of | (N=15) Interaction quizzes:
resources | experiment Excessive (N=5)
only (N=7) Forgotto | Lack of number of
(N=8) & use: interaction | questions Reports
use the To see how (N=6) between
laboratory | to use students and | Recall the Validity of
book only | equipment Level of | TAs: (N=7) | procedure evaluation:
(N=3) (N=4) experienc (N=8) (N=3)
e: (N=2) | Aims for
Less than | Characteristi the course: | External Lack of
30 min: c of the Course- (N=3) Factors interpretatio
use resources related n: (N=3)
laboratory Need for Non-parallel
book only | Visual Perceived | teaching main course | Observation
(N=9) environment | value of | process: and lab: 1: the
(N=8) the (N=18) (N=3) students
Observati departme wrote the
on: many | Quality of nt: (N=2) | No need for reports
students lab book: teaching together,
prepared (N=7) Teaching | process: mostly copy
only tradition: | (N=3) from each
before the | Language (N=2) other
class opportunity: Observation
through (N=5) : students Observation
laboratory Resource | and 2:some
book -related teaching group
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Curiosity assistants members
(N=5) Possible | did not have relied
poor much heavily on
Extrinsic effects on | communicat his/her
Being grades: ion during partner’s
informed (N=3) teaching experience
(N=6) process.
Social Poor fit Observation
influence: with the Integration 3: Hard to
(N=2) purposes: | of the observe each
Improve (N=7) resources student’s
grades: into performance
(N=6) External | teaching on
Duration of | factors process experimenta
experimentat | Lack of tion process
ion: (N=7) informati | Change for TAs
on: teaching
Sustain to (N=11) process: Integration
use (N=7) of the
Social resources
Self- influence: | Keep the into
improvement | (N=2) current one: assessment
1 (N=17) (N=11) process
Reqular Modify
information: guestions for
(N=3) resources:
(N=6)
TAs Student- | Interaction | Result- Pre-quizzes
(Observati related oriented
on) Lack of Long experience Quality of
interest: teaching the
(N=6) procedure: Teacher- questions:
(N=3) directed (N=3)
Course- experience:
related Lack of (N=4) Strategy for
Teaching | assessment: quality
tradition: | (N=2) Role of TAs | issue:
(N=3) question
Integration | Combine pool were
of the theory with created to
resources experiment: | standardize
into (N=3) the
teaching questions
process Observation:
most of them | Strategy for
Change were giving | sequence
teaching answers; issue: No
process: desirable common
(N=9) position was | way was
determined
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Keep the guider or for the
current one: | mentor. sequence of
(N=2) quizzes
Excessive
number of
questions
Lack of
(N=4)
Poor quality
of the
guestions:
(N=3)
Excessive
number of
students:
(N=5)
External
Factors
Non-parallel
main course
and lab:
(N=6)
Frequency of
lab: (N=3)
TAs (Self- | More Intrinsic Self-non- | Teaching
experience | than 30 usage method
) min: use Teaching
every practice: Level of | Teacher-
resource (N=8) experienc | directed
(N=7) e: (N=4) | experience:
Learn the (N=2)
No use of | process:
resources: | (N=3) Teaching
(N=4) style
Sustain to
use Different
teaching
Self- style: (N=2)
improvement
: (N=5) Quality of
teaching:
Recall: (N=2)
(N=2)
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Professors | N/A N/A N/A Teaching Result-
method oriented
Integratio experience
n of Teacher-
resources directed Teacher-
into experience: | directed
system (N=2) experience:
(N=3)
Flipped Teaching
classroom style External
approach: Factors
(N=3) Teaching
style Non-parallel
Strategy: strategy: main course
For some minimize and lab:
courses, the (N=3)
they differences
removed between
the teaching
teaching
process to Integration
make of the
students resources
prepared into
for the teaching
course process
Flipped
classroom
approach:
N=2
Keep the
current one:
(N=2)
RQlc
Informants OER Department Support Desired Practices
Culture
Students Beware of OER: System-related System-related

(N=27)
Selection criteria

Popularity: (N=6)
Reliable source:
(N=11)

Scope of the content:

(N=9)
Parallel content:
(N=6)

Lack of encouragement:

Communication

(N=15)

Organizational

Lack of communication:

(N=5)

platforms: (N=3)
Resource-related

Advertisement

Brochure-poster
E-mail

Recall by faculty
Social media
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Beware of OCW:
(N=8)

Barriers to use OCW

Lack of awareness:
(N=28)

Insufficient content:
(N=13)

Lack of interest:
(N=5)

Prejudices: (N=2)

Traditional studying
activities: (N=3)

Website announcements
Presentation during class

Encouragement

Social influence

Bonus point

Popularity
Mobile applications

Organizational

Provide a coordinator:
(N=2)

Institutional Practice

Generalize sharing
culture: (N=6)

International marketing:
(N=8)

Broaden the resources:
(N=30)

TAs
(Observation)

Barriers to use OCW

Lack of interest

Personal

Adaptability for educational

System-related

Discipline based

innovations: (N=6)
System-related

Attitude to course: (N=5)

Resource-related

Lack of encouragement:

experiments: (N=2)
Good interaction: (N=2)
Resource-related
Advertisement

Social media

(N=7)
Organizational

Decision-making: (N=3)

Recall by faculty
Presentation during class

Institutional Practice

International reputation:
(N=2)

Broaden the resources:
(N=8)
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TAs (Self-
experience)

User Culture

Beware of OER:
(N=11)

Beware of OCW:
(N=3)

Academic Culture
Openness

Not familiar: (N=10)

Professors

Academic Culture

Use of online
resources: (N=3)

Sharing Culture

Reference concern:
(N=2)

No need: (N=2)

Personal concern:
(N=1)

Academic concern:

Personal

Academic concerns (N=3)

System-related

Attitude to course: (N=2)

Teaching tradition: (N=3)

Lack of communication:

System-related

Discipline based
experiments: (N=2)

Correspond the theory
with lab: (N=2)

Organizational

Provide a coordinator:

(N=2)
Resource-related

Lack of encouragement:

(N=2)

Lack of time and
organization: (N=4)

Openness

Not familiar: (N=2)

(N=2)

Adoption: (N=1)

Quality of resources: (N=4)

Organizational

Lack of sustainable
practices: (N=3)

Financial support: (N=2)

(N=2)

Attend a working group:

(N=1)

Interdisciplinary
approach: (N=1)

Institutional Practice

Generalize sharing
culture: (N=2)
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RQ2

Informants Expectation Academic Cognitive Psychomotor Affective
from lab Outcome Outcome Outcome Outcome
Students Affective No sufficient | Conceptual Technique in Attitudes
effect (N=21) | Knowledge using
Get higher equipment: Quiality of
grade (N=12) Lack of Visual (N=9) the
correspondenc | identification: resources:
Enjoyment e with (N=6) Safety
(N=2) assessment: instructions: Videos
(N=16) Procedural (N=3) Strong
Psychomotor Knowledge sides:
Indirect effect Duration of Visual
Duration of Help to Understand the | experimentatio | guality:
experimentatio | understand the | procedure: n: (N=26) (N=10)
n (N=5) content: (N=17) Teaching
(N=9) No effect on process:
Practical Skills Recall the time: (N=6) (N=7)
(N=6) Positive effect | process: Length:
(N=19) (N=23)
Cognitive Help to get
higher grades: | Visualize the Poor sides:
Have (N=15) process: Visual
procedural (N=11) quality:
knowledge (N=8)
(N=6) Help to apply Teaching
in practice: process:
Interpretation (N=6) (N=3)
(N=2) Update:
Comprehensio (N=19)
No particular n
aim or Simulations
expectation: Lead to Strong
(N=10) interpretation: sides:
(N=4) Visual
Meaningless (N=10)
experience: Enjoyable:
(N=6) (N=6)
Practical
application:
(N=5)
Step by step
explanation:
(N=5)
Poor sides:
Visual
(N=15)
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Acrtificial
environmen
t: (N=6)
Quality of
teaching
process:
(N=15)
Lack of
user
engagement
: (N=6)
Technical
problems:
(N=10)
Lack of
(N=6)
Video vs
simulation

Quality of
laboratory
book
Conceptual
information
1 (N=9)
Information
for

questions in
(N=8)
Printed
material:
(N=12)

Benefits

Comfortabl
€ process
(N=17)

Feeling

(N=5)

Self-
confidence:
(N=14)

Self-reliant:
(N=7)
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Preparation
s for the
course

Multiple
practice

(N=7)

Easier to
understand:
(N=12)

Different
learning
experience
(N=16)

Language
opportunity
(N=7)

Necessity

Necessary:
(N=12)

No

necessary
but

beneficial:
(N=8)

No

necessary:
(N=3)

TAs
(Observatio

n)

Indirect effect

Help to
understand the

Conceptual
Knowledge

Familiarization

content:
(N=3)

Group
performances

of
characteristic

Technigue in
using
equipment:

Benefits

Self-reliant:

(N=4)

Duration of

(N=4)

Easier to

of chemicals:

experimentatio

understand:

(N=4)

Prepare the

No difference: | mind for

(N=6) conceptual
knowledge:

METE was (N=6)

better: (N=5)

n: (N=5)

(N=2)
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Procedural
Knowledge

Understand the

procedure:
(N=6)

Recall the
process: (N=3)

Comprehensio
n

Meaningless

experience:
(N=4)

TAs (Self-
experience)

Cognitive

Teaching
experience
(N=5)

Procedural
Knowledge

Recall the

experiments:
(N=5)

Professional

life: (N=1)

Attitudes

Quality of
the

resources

Quiality of
the
resources:

Videos
Strong
sides:
Visual
(N=6)
Teaching
process:
(N=5)

Length:
(N=3)

Poor sides:

Language:
(N=2)

Simulations
Strong
sides:
Visual
quality:
(N=3)
Enjoyable:
(N=2)
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Practical

application:
(N=2)

Poor sides:
Visual
quality:
(N=3)
Quality of
teaching
process:
(N=3)
Technical

problems:
(N=4)

Quality of
laboratory
book

Quality of
expressions:
(N=5)

Lack of
visuals:
(N=2)

Benefits

Feeling

(N=3)

Improve
teaching
practice:
(N=6)

Direct
students:
(N=4)

Necessity

Necessary:
(N=2)

No
necessary
but
beneficial:
(N=9)
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Professors

Expectation
from students

Interpretation
(N=3)

Comprehensio
n

(N=2)

Lack of critical

No
necessary
but
beneficial:
(N=3)

No

necessary:
(N=1)
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