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ABSTRACT

THE EFFECT OF CONTEXT BASED INSTRUCTION ON 9™ GRADE
STUDENTS’ UNDERSTANDING OF CLEANING MATERIALS TOPIC
AND THEIR ATTITUDE TOWARD ENVIRONMENT

Elmas, Ridvan
Ph.D., Department of Secondary Science and Mathematics Education

Supervisor: Prof. Dr. Omer Geban

June 2012, 176 pages

The purpose of the present study was to compare the effectiveness of
context based instruction over traditionally designed chemistry instruction on 9"
grade students’ understanding of cleaning materials topic and their attitudes toward
environment. Moreover students’ science process skills were measured for using as
a covariate. Participants were 222 ninth grade students from eight classes in two
different types of high schools in Ankara. Experimental group students were
instructed with context based instruction and control group students were instructed
with traditionally designed instruction through five weeks. Cleaning Materials
Achievement Test and Attitudes toward Environment Scale were used as pre and
post tests. Science Process Skills test was used only as a pretest. MANCOVA

iv



technique was used as a statistical analysis procedure. According to statistical
analyses, there was a significant mean difference with respect to context based
instruction and traditionally designed instruction on cleaning materials topic in
favor of experimental group and no significant difference with respect to attitude
toward environment. There was no significant mean difference with respect to
school type in both Cleaning Materials Achievement Test scores and Attitude
toward Environment Scale scores. Beside, science process skills were a strong
predictor for understanding the cleaning materials topic. Four focus groups were
conducted separately regarding the students’ career choices after the treatment to
have an idea over the quality of the instruction in experimental group. Focus group
results revealed that students were appreciated and more motivated with context

based instructional design.

Keywords: Context based Chemistry Instruction, Cleaning Materials Topic,
Attitudes toward Environment, School Type, Science Process Skills



0z

BAGLAM TEMELLI YAKLASIMIN 9. SINIF OGRENCILERINIiN
TEMIiZLiK MADDELERI KONUSUNU ANLAMALARINA VE CEVREYE
KARSI TUTUMLARINA ETKIiSININ INCELENMESI

Elmas, Ridvan
Doktora, Ortadgretim Fen ve Matematik Alanlar1 Egitimi Bolimii

Tez Yoneticisi: Prof. Dr. Omer Geban

Haziran 2012, 176 sayfa

Bu calismanin amaci baglam temelli kimya egitimi yaklagimimin 9. Sinif
ogrencilerinin temizlik maddeleri konusu kimya basarisina ve c¢evreye Kkarsi
tutumlarina olan etkisini incelemektedir. Bununla birlikte 6grencilerin bilimsel
islem becerileri analizde kullanilmak {izere bir on test ile belirlenmistir. Bu
calismaya Ankara’dan iki farkli okul tipinden segilen sekiz siniftan 222 tane 9.
Sinif 6grencisi katilmistir. Deney grubunda 5 hafta boyunca baglam temelli kimya
egitimi yaklasimma uygun ders dizaynlar1 kullanilmig kontrol grubunda ise
geleneksel yaklasim uygulanmistir. Temizlik Maddeleri Basar1 Testi ve Cevre
Tutum Anketi biitiin siniflara 6n ve son test olarak uygulanmistir. Bilimsel islem
becerileri testi sadece On test olarak uygulanmistir. Elde edilen veriler MANCOVA
istatistiksel yontemi ile analiz edilmistir. Analizler sonucu, baglam temelli kimya

egitimi ders dizaynlan ile geleneksel yontemle egitilen gruplar arasinda temizlik
Vi



maddeleri konusunu 6grenmede anlamli bir farklilik deney grubu lehine vardir ama
cevreye karst tutumda bu anlamli farklilik gruplar arasinda bulunamamistir.
Anadolu Lisesi ve Diiz Lise 6grencileri arasinda hem Temizlik Maddeleri Basari
Testi sonuglarinda hem de Cevreye Karsi Tutum Anketi sonuglar1 arasinda okul
tipine gore anlamli bir farklilik bulunamamustir. Bilimsel siire¢ becerilerinin
istatistiksel olarak temizlik maddeleri konusunu anlamaya anlamli bir etkisi oldugu
bulunmustur. Uygulanan baglam temelli yaklasima dayali ders tasarimlarinin
ogrencilere tam olarak yansimasinin anlasilabilmesi i¢in ve 6grencilerin uygulanan
yontem hakkinda goriislerinin ve fikirlerinin alinabilmesi i¢in deney grubundaki
ogrencilerle odak gruplar diizenlenmistir. Odak grup sonuglar1 baglam temelli
derslerin Ggrenciler tarafindan begenildigini ve ogrencileri daha fazla motive

ettigini géstermistir.

Anahtar Kelimeler: Baglam Temelli Kimya Egitimi, Temizlik Maddeleri Konusu,

Cevreye Kars1 Tutum, Okul Cesidi, Bilimsel Islem Becerileri

vii



To ELMAS Family

viii



ACKNOWLEDGMENTS

I would like to extend my thanks and deepest gratitude to my supervisor

Prof. Dr. Omer Geban for his guidance and support throughout the study.

I would like to extend my thanks and appreciation to my committee
members; Prof. Dr. Ayhan Yilmaz, Prof. Dr. Omer Geban, Assoc. Prof. Dr. Yezdan
Boz, Assoc. Prof. Dr. Esen Uzuntiryaki and Assist. Prof. Dr. Omer Faruk Ozdemir
for their valuable guidance.

I wish to express my gratitude also to my friends, Savas Pamuk, Betiil
Demird6gen, and Haki Pesman for their enduring friendship and continued support.

| also express gratitude to the students who participated in this research. |
thank students who shared their ideas and provided additional information when

needed. | appreciate their support and cooperation.

| wish to express my gratitude to my wife and my family for her patience

and support throughout the study.



TABLE OF CONTENTS

ABSTRACT e e e e e rae e \Y
(@770 UT OO vi
ACKNOWLEDGMENTS. ...ttt IX
TABLE OF CONTENTS .. .ottt X
LIST OF TABLES ...ttt xiil
LIST OF FIGURES. ... .ottt a e ennee e Xiv
LIST OF ABBREVIATIONS ...ttt XV
CHAPTERS
1. INTRODUCTION. ..ottt st sne s 1
2. LITERATURE REVIEW......oiiiiieieise et 9
2.1. What is Context based EAUCALION? ........cccovvriiriiininiieeseeee s 9
2.2. Theoretical Background of Context based Education............c.cccccevevierneenee. 12
2.2.1. History and Development of the Idea of CBE..............ccccccevveiciicieennnne 12
2.2.2. Learning Theories Related to0 CBE.............cccccveveiieiicic e 12
2.2.3. Projects Related to the CBE .........ccccoovieiiiiececee e 14
2.3. Design of a Context based INStrUCtION..........c.ccoveiveiiiie i 17
2.3.1. Context based Instructional DeSign...........cccccveveieeieeie i 17
2.3.2. Teachers and Students ROIE...........cooeiereiiiiie e 21
2.4. Measurement and Assessment in CBI ... 25
2.5. Challenges and Advantages of CBl..........cccooiiiiiiiiiiiincee e 25
2.6. SCIENCE Process SKIllS .......ccvoeiieieee e 30
2.7. Attitudes toward ENVIFONMENL..........ccoieiiiiiiieceeece e 31
S METHOD ... e 35
3.1. ReSEarch ProbIEM ..........oiiiiiee e 35
3.1.1. Main and Sub Problems...........cccoiiiiieiiiie e 35
3. L.2. HYPOTNESHS .. bbb 37
3.2. Research Type and DESIGN .......cccueieierierieriesie st 38
3.3. Population and SAmPIe ..........cooviiiiiiie 39



3. VarADIBS ... 40

3.5. MEASUING TOOIS ...t 41
3.5.1. Cleaning Materials Achievement Test (CMAT) ....ccccoviviiviieeneniieieeins 41
3.5.2. Attitude toward Environment Scale (ATES: Subscale of T-CHEAKS) 42
3.5.3. Science Process SKills TeSt (SPST)..ccuciviiiiiiiiiesieese e 43

3.6. Instructional MaterialS............ccooeiiiiiiieiiee s 43

3.7. Treatment (CBCI & TDI) ..ouvoiiiieece e s 50

3.8. Data ANAIYSIS......ciieiiiiiiieie e 61
3.8.1. StatistiCal PrOCEAUIES.........ccciiierieieieie et 61
3.8.2. POWET ANAIYSIS . .cciiiiieiieeiecie sttt sttt be e sre e sae e 61
3.8.3. UNit Of ANAIYSIS......iciiiiiiiece e 62
3.8.4. Procedures for Students’ Opinions Related to the Experimental

Treatment iN FOCUS GIOUPS .....oivveivieieiecsie ettt 62

3.9. Threats to Internal Validity ..........cccooeiiiiiiiiiceee e 63

3.10. External Validity .........cccoviiiiiieieee e 64

3.11. Assumptions and LimitationS..........cccccevveiiiieieeie e 65

4. RESULTS AND CONCLUSIONS .......ccooitiiiieieise e 66

4.1 RESULTS ..ottt ettt et 66
4.1.1. DeSCriptive StatiSTICS ......ccviieiicii e 66
4.1.2. Inferential StatiStiCS ........cccoviiiiiieieieie e 68

4.1.2.1. Determination 0f COVAriatesS..........ccovvveiirininieiee e 68
4.1.2.2. Assumptions of MANCOVA ...t 69
4.1.2.3. Results related to MANCOVA ... 72
4.1.3. Students’ Opinions Related to the Treatment in Focus Groups ............. 76
4.1.3.1. Students Who Seek Non-Science Related Jobs (2 Focus Groups).... 77
4.1.3.2. Students Who Seek Science Related Jobs (2 Focus Groups)............ 81
4.1.3.3. Summary of the Focus Group ResuUltS...........cccovviiiiiniieniiire 84

4.2. CONCLUSIONS ...ttt 85
5. DISCUSSION, IMPLICATIONS AND RECOMMENDATIONS.................... 86

5.1 DISCUSSION ... oottt sttt sreaneene s 86

5.2. IMPLICATIONS ... e e 91

5.3. RECOMMENDATIONS ...t 92



REFERENCES...... .o 93

APPENDICES

A. CLEANING MATERIALS ACHIEVEMENT TEST ..., 108
B. ATTITUDE TOWARD ENVIRONMENT SCALE.......c.ccccoiiiiiiiicee, 117
C. SCIENCE PROCESS SKILLS TEST ...cciiiiiiieiieiieee e 121
D. LESSON PLAN ..ottt 139
E. ICE-BREAKER ACTIVITY i 156
F. CHEMICAL STORYLINE 1 ...t 159
G. CHEMICAL STORYLINE 2.....cooiiiiiii e 160
H. CHEMICAL STORYLINE 3.t 161
I. CHEMICAL STORYLINE 4 .....cooooiii 162
J. STUDENT WORKBOOK.......c.ccoiiiiiiiiiiiicii e 163
K INQUIRY PLAN ..o 166
L. POSTER EVALUATION FORM .....cccoiiiiiiiiiiiiiiii e 168
M. CLASSROOM OBSERVATION CHECK LIST......ccocooiiiiiiiicicce, 170
N. FOCUS GROUP QUESTIONS ..o 171
O. PERMISION FROM MONE ..ot 173
P. CURRICULUM VITAE ... 174

Xii



LIST OF TABLES

Table 2.1. Contextual Instruction versus Current Instructional Practices............ 22
Table 3.1. ResSearch DeSign.........c.oiuiii i e 39
Table 3.2. Participants Related to School Type and Gender............................ 39
Table 3.3. Variables in the Present Study ..............ooiiiiiiiiiiiie 40
Table 3.4. Contextual Teaching and Learning Model...........................o... . 45
Table 3.5. Chemical Storylines and Concept Webs..............coooiiiiiiiiia, 47
Table 3.6. The Design of Classroom Instruction....................ocooiiiiinn.... 51
Table 3.7. The Chemical Storyline Bubbles Bubbles Soap............................ 53
Table 3.8. The Chemical Storyline Choosing the Quality Soap ....................... 54
Table 3.9. The Chemical Storyline Jeopardy in Our HOUSES................ccovevenea. 55
Table 3.10. The Chemical Storyline Cleaning without Cleaning Materials......... 56
Table 4. 1. Descriptive Statistics for All Data....................coooiiiiiiiiiiin. 66
Table 4.2. Descriptive Statistics for Experimental Group.................c.c..cevene. 67
Table 4.3. Descriptive Statistics for Control Group.............oooiviiiiiiiiiiiinn. 68
Table 4.4. Correlations between potential covariatesand DV......................... 69
Table 4.5. Box's Test of Equality of Covariance Matrices.....................c...... 70
Table 4.6. Levene's Test of Equality of Error Variances................cccooeeinennn. 70
Table 4.7. Correlations among Concerning Variables.................................. 71
Table 4.8. Result of MANCOVA . ... .o 73
Table 4.9. Results of MANCOVA Regarding the Covariate........................... 74

Xiii



LIST OF FIGURES

Figure 3.1. Photos of the Students While Dealing with ‘‘Choosing the Quality

Soap’” Chemical Storyline..........co.oiiiiiiiiiiii e, 47
Figure 3.2. Photos of Students From Ice-breaker Activity.........................o... 49
Figure 3.3. Photos of Some Posters From Poster Presentations....................... 59
Figure 4.1. Syntax for Homogeneity of Regression.................c.cocooiviiiiiin... 71
Figure 4.2. Estimated Marginal Means of CMAT_posSt...........cccvvviiiiiiininnnn 75
Figure 4.3. Estimated Marginal Means of ATES_post............ccovvviiiiiinn.. 76

Xiv



LIST OF ABBREVIATIONS

CBE: Context based Education

CBCI: Context based Chemistry Instruction
CTL: Contextual Teaching and Learning

TDI: Traditionally Designed Instruction
CMAT: Cleaning Materials Achievement Test
ATES: Attitude toward Environment Scale
SPST: Science Process Skills

DV: Dependent Variable

IV: Independent Variables

XV



CHAPTER 1

INTRODUCTION

Science is the most important part of the human life that shapes today and
the future. The quest for challenges in many problematic situations such as
environment, health, and energy is directly related to the science and technology.
Science is the key factor for economic, social, and political solutions to these
issues. It should be accepted that we are raised and educated in the industrial age
and from now on a paradigm shift is needed our educational ideas, beliefs and
perspectives to adapt to the new era (Nordgren, 2002). The countries, which
provide their students with high quality education, are sharing six main

characteristics (Jennings, 2011). These characteristics are;
1. Providing resources for needy students
2. Making teacher salaries competitive and comparable

3. Providing high quality professional development trainings for teachers and

educational leaders
4. Supporting collaborative planning and professional learning at schools
5. Designing curriculum based on problem solving and critical thinking skills
6. Rare testing but multifaceted and authentic assessment

Many recent reports and articles have focused on the skills in education for

every citizen to survive in global competition (Greenhill, 2009; Symonds,
Schwartz, & Ferguson, 2011; Grubb & Oakes, 2007; Brand, Partee, Kaufman, &



Wills, 2000; Hoachlander, 2008; Hughes Bailey, & Mechur, 2001). Greenhill listed
and defined these skills very extensively and collected them under three main
headings; Learning and innovation skills, information and technology skills, and
life and career skills. Hull listed the most important five skills as computer literacy,
critical thinking, problem solving, team work, and interpersonal relations for future
jobs (Hull, 2005: Brand, 2003). Darrah (1992) warned not to isolate the skills from
the job context in which they are executed and researcher determined two main
important skills; ability to work independently and efficient time and resource
management. In addition, Ananda (2002) debated about what can be measured with
high stake exams and whether these skills are parallel to what future jobs can be
demanded from employees. So many of these skills are in critical importance for
students’ future career, they have to master them in schools in some level.
Instructional designs and processes contribute to develop these skills in school
settings so choosing a design which also opens to emerge or empower these skills
is critical. Contextual teaching and learning is one of the instructional designs
which provide chances for students to develop or improve these skills in school

environment.

Science and the technologies it generates permeate every aspect of our life
styles. Engaging science and technology provides new perspectives and enriches
citizens’ life styles significantly. Every citizen needs to engage with science and
technology in some level to make worthy decisions about policies today. For
instance; recently, Turkey has had a very significant energy problem and the
community divided into two camps. Whether to support the building of a nuclear
power plant or not is a very critical issue in the public agenda. Because of this kind
of dilemmas, students’ attitude toward environment is a significant issue in
chemistry teaching. If students have scientific and informative ideas about the
environment, this can make them a better citizen and responsible toward the
environment. Contextual teaching and learning provide chances for students to be a

better citizen for engaging them to social issues for the perspective of science.



Throughout the world, science education faces some problems; however,
there are numerous studies conducted on these problems. Over-load of curricula
with content and isolated facts, inability to transfer learning skills to life, lack of
relevance, and inadequate emphasis of science curriculum may be cited among
important science education problems (Guo, 2007; Gilbert, 2006; Gilbert, Bulte, &
Pilot, 2011). Moreover, students’ ideas and opinions are not taken into
consideration while adapting the new content and pedagogies to the new
curriculum; in addition they do not receive any training related to this new
curriculum as compared to teachers (Rudduck & Flutter, 2000). Many of these
problems are also a case for contextual teaching and learning in some level. On the
other hand some of them are easily dealt with by enhancing the learning process
with contexts and the principles of the context based education. The problem here

is how to design the process which meets student’s needs.

Organizing and disseminating effective curricula is one of the most
important contributing factors for the success of context based education. School
curricula have been designed as traditional factory assembly lines. Just as a product
moves down a predetermined path and the parts are added one after the other to its
frame, students move from one course to another and eventually are fully equipped
with the requirements for graduation (Finch, Frantz, Mooney & Aneke, 1997:
Grubb & Oakes, 2007). Mbajiorgu and Reid did an extensive research to determine
ten basic rules for effective curricula especially for chemistry (Mbajiorgu & Reid,
2006). These ten rules are (p. 2);

1. Meet needs of all learners: Taking into account both students who are
following the chemistry related path and those who are not.

2. Relate to life: Using applications led or context based approaches as the
core of the curriculum

3. Reveal chemistry’s role in society: Reflecting how important chemistry
is to our lives

4. Have a low content base: Considering ‘‘less is more”’

5. Be within information processing capacity: Presenting abstract and

symbolic ideas accordingly to the students’ level



6. Take account of language and communication: Using appropriate
language concurrent with students’ developmental level

7. Aim at conceptual understanding: Seeking to develop conceptual
understanding instead of recall of information

8. Offer genuine problem solving experience: Asking more open ended
questions emphasizing on group work

9. Use lab work appropriately: Not doing cookbook experiments, lab work
should offer opportunities for genuine problem solving

10. Involve appropriate assessment: Using formative and summative

assessment together and emphasizing understanding and thinking

To support effective instruction elementary to high school, Turkish
curricula were redesigned and disseminated for adapting new pedagogies and
assessment techniques (Savas, Elmas & Ozturk, 2011). In addition, the curricula
were developed in a spiral structure for revisiting the topics in depth each following
year, which is an additional factor to support context-based education. Although
the curricula are new and modern, there are inconsistencies between their aims and
their implementations in the classroom (Berberoglu, 2010; Elmas & Geban, 2010;
Savas, Elmas & Ozturk, 2011; Ozturk, Elmas & Savas, 2011; Aydin & Cakiroglu,
2010; ERG, 2011). Reconciling teachers’ views and opinions over new pedagogies
takes time, and teachers need serious training programs (Gur & Celik, 2009).
Curriculum policies should be aligned across all stake holders and aspects of the
educational system; they need to be disseminated, implemented, and developed
consistently and coherently over a sustained period of time for a high quality
education (OECD, 2010). Adapting context-based instructional practices similarly
requires time and resources because preparing an innovative context-based
curriculum and adapting it into our current chemistry education system need a

paradigm shift in many aspects.

There is a tendency for developing countries to define the science education
problems strictly as defined in the developed countries and to imitate their
expensive solutions despite their limited human and economic resources (Gray,

1999). Although the problems look similar, they are culturally and contextually



different. Developing countries like Turkey should develop a curriculum that is
authentic, affordable and contextually relevant for its circumstances, economical
limitations and social life. Such a curriculum has to be operational and connected
with local issues, problems and resources which are embedded in contexts. A top
down approach might be problematic if there is not a reconciled educational
product on what is implemented in schools and classrooms. The success of
curricula greatly depends on the degree to which budgets, plans, trainings and
materials altogether produce the maximum efficiency in the system. These factors
are really important for the success of any type of curricula or instructional

practices such as context-based curriculum or instruction.

Moreover, there is a perception among students that science courses are the
most difficult ones when compared to other courses (Osborne & Collins, 2001).
Furthermore, science textbooks are not admirable for students and supportive for
reform movements (Kahveci, 2010; Irez, 2009). These barriers have effect on the
comparatively low numbers of students to choose science courses beyond the
compulsory period in high schools (Murphy & Whitelegg, 2006) and they do not
choose science related departments in the university. Context based instruction also
needs its own textbooks to supply the contexts that are embedded in classroom
instruction. Moreover, context-based education is probably much better to focus on
student’s interest on chemistry or any branches of science because of its extensive

use of real life contexts in instruction.

Besides, science courses do not qualify the students with the scientific
knowledge, creative thinking, critical thinking, wise decision making and problem
solving abilities they need as adults in a post modern society (Sanger &
Greenbowe, 1996; Thomas & Pederson, 1998; Hull, 2005). Context-based
instruction has a potential to develop these skills because students are mostly
working on their own real life problems and they have a chance to support higher
order skills. Also, in the university, general chemistry courses are not above the
line and they present conceptual, isolated, and abstract concepts which many
students do not know how to use (Talanquer & Pollard, 2010). Context-based



instruction might be used for higher levels of education for stimulating interest and

getting attention of university students.

The science curriculum is just chock-full of topics and both teachers and
students feel that they are rushing from topic to topic (Osborne & Collins, 2001).
Students who covered few topics, spending too much time on each topic and
skipped a lot of topics did better in college than the ones who covered every
chapter in the book (Sadler & Tai, 2001). Learning about one particular topic in
depth can be a tremendous advantage for students because they learn what
understanding a topic is. In addition to this, accumulation of isolated facts in
students” minds does not form a meaningful whole. Students cannot transfer these
separated facts to other situations and they are not aware of their relevance to their
daily or social life (Perin, 2011). These challenges are also accompanied by low
motivation and engagement in science courses. Although physics is anticipated to
be the most antipathic science course, some research studies found out that
chemistry is taking this reputation from the physics (Osborne & Collins, 2001).

To deal with all these problems, a recent approach is organizing an inquiry
process with authentic practices embedded in a context (Bulte, Westbroek, De Jong
& Pilot, 2006) is called context-based instruction. Context-based instruction
focuses on scientific concepts with in contexts that are valuable in for students and
society. Contextual instruction is a unique opportunity to teach science within
meaningful contexts (Stinner, 1980). Contextual instruction provides settings that
push students in a position where they have a motive to learn and a need-to-know
for more understanding. Another important strategy is that the activities should also
be facilitating a logical proceeding to the next activity (Bulte et al., 2006). There
should be a balance between the structure of the inquiry tasks and the autonomy of
students because more structured activities favor lower achievers and more
autonomy demanding activities favor higher achievers (Tai, Sadler & Maltese,
2007). Besides, students should be required to work on the inquiry projects with a
group of other students since this supports their social abilities (Baines, Blatchford
& Chowne, 2007), and carries them to the top point of their zone of proximal

development (Fernandez, Wegerif, Mercer, & Rojas-Drummond, 2001). Peer



teaching is an effective strategy for improving the students’ understanding in
chemistry (Tai & Sadler, 2007). When students have a degree of control over the
steps of the inquiry task and their learning process, it supports more meaningful

learning and deeper understanding.

Discovering how students learn when receiving context-based instruction as
compared to with other more traditional teaching methods is the main purpose of
this study. In Turkish context, there is a need to design a context-based
instructional practice to see and prove its efficiency. There is need to explore its
efficiency with experimental and quasi-experimental studies (Medrich, Calderon &
Hoachlander, 2002). The main research problem of this study is to compare the
effectiveness of context based instruction over traditionally designed chemistry
instruction on 9™ grade students’ understanding of cleaning materials topic and

their attitudes toward environment.

Cleaning materials topic is interwoven with daily life in many aspects
because of the importance of cleaning in social and physical life of the individuals.
In addition, overuse of cleaning materials is a significant problem for environment
and economy. Especially mixing inappropriate cleaning materials in daily life for
the better results might cause really drastic health issues as there is a possibility for
the inhalation of poisonous gases. Because of these and many other reasons
concerning health, environment, and economy, effective learning of cleaning

material topic is crucial for students.
To sum up we enlisted the significance of the study in below list:

1. Context based instruction is an effective instructional strategy but it is rarely
used in Turkish educational settings. This study provides an instructional
design and materials as an example of this effective strategy for Turkish

classrooms.

2. This study provides evidences for the effectiveness of context based chemistry

instruction in Turkish classrooms.



. The Cleaning materials topic, which is very significant for our daily and social
lives, was presented in this study with the scope of context based instruction.

. This is one of the first attempts to design a context based instruction with

student generated questions and multiple contexts in Turkey.



CHAPTER 2

LITERATURE REVIEW

This chapter is presented in seven sections.

2.1. What is Context based Education?

Raising achievement and providing a quality education for all Turkish
students are the major aims of our educational system. This is one of the biggest
challenges in Turkish educational agenda for developing all educational system.
However there is no single move for firing up student achievement, it is a complex
process with many components in the system. One significant part of the
achievement issue is directly related to improving instructional implications in the
classroom. Although researchers are aware that there is no magical instructional
method that fits everybody, the present study is concentrated on one possible
approach for empowering classroom instruction; that is context-based education or
contextual teaching and learning. Interestingly, most of the science education
literature in Europe named it as context-based education (CBE), but most of the
USA science education literature called it contextual teaching and learning (CTL).
Most of the time, they are referring to the same philosophy for similar instructional
practices. Our preference is using them interchangeably according to the citations
and appropriateness. In addition, other names that are used in the literature were
listed in a review study by Perin (2011).

Context-based education is mostly used as a strategy to empower classroom
instruction and connecting knowledge and skills to particular contexts that supports

motivation, meaningful learning and transfer. Generally context-based education or



contextual teaching and learning are defined as an instructional approach that
provides learners opportunities for making connections between subject matter and
real life situations. Souders (1999) listed two basic statements regarding the

context-based education (p.1):

e The mind seeks meaning in the environment in which a person is located.
e The mind seeks meaning through searching for relationships that makes

sense and appear useful

The collaboration of Ohio State University and Bowling Green State
University on a project brought us a broad definition of context-based education
(As cited from Medrich, Calderon & Hoachlander, 2002).

“Contextual teaching and learning is a conception of teaching and learning
that helps teachers relate subject matter to real world situations; and motivates
students to make connections between knowledge and its applications to their lives
as family members, citizens, and workers (Contextual Teaching and Learning,
2000).” (p.51)

Another broad definition came from Berns and Erikson (2001);

“CTL helps students connect the content they are learning to the life
contexts in which that content could be used. Students then find meaning in the
learning process. As they strive to attain learning goals, they draw upon their

previous experiences and build upon existing knowledge.” (p. 2)

Before moving further on context-based education, there is a need to
explore what context denotes. The denotation of the word “context” has become
vague because of its extensive use in many fields. Clark and Carlson (1981-p.313)
reported their concern that the term turned into a “Conceptual Garbage Can” (as
cited in Akman, 2000). One of the primordial denotations of the context emerged at
1970’s. Goffman (1974) defined it as “a frame that surrounds the event being

examined and provides resources for its appropriate interpretation”. Harris (1988,
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p.78) defined it as “an experience which is a social and cultural construct that aids
us in interpretation” (As cited in Akman, 2000). Most recent definition in linguistic
perspective was addressed by Duranti and Goodwin (1992), who clarified it as “a
focal event embedded in its cultural setting”. Gilbert (2006) used Duranti and
Goodwin’s definition of context as a basis for its discussion of the denotation of
context. “The focal event” here is the central concept or event at the heart of the
context, and it might be the use of a diagram, an animated model or a photograph
(Gilbert, 2006). Gilbert (2006) also adapted Duranti and Goodwin’s four
dimensions (Duranti & Goodwin, 1992-p.6) of context to four attributes of context
for chemical education. The examples of contexts that possess these attributes are
presented in further sections.

Contextual teaching and learning is a very popular in both science
education community and other disciplines such as agriculture (Conroy, Trumbull,
& Johnson, 1999), adult education (Imel, 2000), pharmacology (Kwiek et al. 2007),
medicine, architecture, business, marketing (Berns & Erikson, 2001), language
teaching (Baker, 2010). Contexts can be in many different forms according to the
discipline or disciplines. Berns and Erikson (2001) gave an example of using
Dinner Theatre Marketing Research Project as a context for marketing students in
Career and Technical Education. Three Teachers worked very collaboratively for
integrating three disciplines; Marketing, Math and English for Dinner Theatre
Marketing Research Project. Another example is using some principles of
chemistry to the chemical reactions in baking or cooking as a context (Medrich,
Calderon & Hoachlander, 2002). Hands on and minds on applications and concrete
relationships are a necessary feature of a context-based education. These types of
applications and relationships empower and enhance meaningful learning and
understanding, then the specific context itself must facilitate the learning process
and excite student for extra effort. For this reason, the contexts are likely to fire up
the instruction and motivate students positively, yet at the same time it runs the risk

of decreasing student attention and focus if contexts are not relevant.
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2.2. Theoretical Background of Context based Education

2.2.1. History and Development of the Idea of CBE

Contextual teaching and learning emphasizes the relevance of science to
students’ daily lives, their ideas based on their prior knowledge and experiences
and students’ responsibility on their own learning in a meaningful social context.
This approach originated in 1900’s in the work of Dewey, Piaget, Bruner and
others (Resnick & Hall, 1998). Dewey mentioned transforming schools to small
learning communities which students learn in a contextualized way with a practical
work in order to become a good citizen (Resnick & Hall, 1998). Piaget’s
accommodation concept which refers to altering individuals existing ideas or
schemas as a result of new learning and experiences are key ideas that can easily be
used or adapted in explaining some processes in context based learning (Schunk,
2000).

Major philosophical position constructivism which originated in 1980’s
claims that knowledge is human constructed and it is not an external reality
detached from the individual (Gredler, 2001). Context based instruction uses major
principles of constructivism. For instance, learning takes place as individuals
interact with their environment. Moreover, cognitive conflict or confusion is an
initiator of searching for the unknown, and learning enhances through social
negotiation (Savery & Duffy, 1995).

2.2.2. Learning Theories Related to CBE
Learning theories which are expected to enlighten as about the major
psychological dynamics of processes related to learning and instruction are

theoretical frameworks (Gredler, 2001). The major function of the learning theories

is to frame organizational structure of learning and instruction and they must be
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systematically supported by research (Schunk, 2000). They explore the implication
of events related to instruction (Gredler, 2001).

Context-based instructional practices have been widely used for almost two
decades in many countries (King, 2012). In order to be an effective educational
approach, it must be based upon these learning theories. In addition, there is a need
to explain how learning occurs under contextual designs. The most major theories
that are related to the contextual teaching and learning are situated learning,
constructivism, and activity theory (Gilbert, 2006; Mandl & Kopp, 2005; Edwards,
2009; Berns & Erickson, 2001). Situated learning approaches emphasize that most
of the knowledge and behavior are context and situation bound, transfer of
knowledge does not easily occur between tasks, teaching abstract knowledge is
ineffective, and social environments are very critical in the instructional processes
(Mandl & Kopp, 2005). These assertions are mostly true for many instructional
approaches like context-based instruction but they are not exact rules for all
learning processes (Anderson, Reder & Simon, 1996).

Constructivist instructional practices emphasize very seriously on
facilitating the learning process. Savery and Duffy (1995) determined and
elaborated eight principles for designing of a constructivist instruction. Most of
these principles are congruent with contextual teaching and learning if they
executed in certain ways. These principles are anchoring learning to a more
complex tasks or contexts, supporting student’s ownership for the process,
designing an authentic activities, supporting the learner in complex contextual
environments, developing a relevant contexts and tasks for students, adjusting the
organization and structure of the work or task for students developmental level,
providing opportunities for alternative views and contexts, and supporting the
reflection over instruction. In the present study we preferred to use constructivist

approach as a basis in our contextual design.
Activity theory also provides another framework for context-based

education because of its emphasis on meaning making which depends on the

interaction of the focal event and the learner. Teachers provide support for
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reconciling students’ ideas and the socially accepted norms related to this focal
event (Gilbert, 2006).

2.2.3. Projects Related to the CBE

Context based courses are generated from the idea of science for society

and most recent studies about this issue focus on the development of new science

courses in order to develop a new school science curriculum (Burton et al., 1995;
Ramsden, 1997; Bulte et al. 2005; Bennett & Lubben, 2006; Pilot & Bulte, 2006;
Bulte et al., 2006; King, 2007). There are many projects based on context based

educational principles. Most popular ones are:

©
©

& &

& & &

& &

Harvard Project Physics (Holton, 1967:1969; Kortland, 2005)

The Large Context Problem approach in Canada (Stinner, 2006;
Stinner, 1980; Stinner, 1981; Stinner, 1996; Stinner, 1993; Stinner,
1995, Park & Lee, 2004)

Science in Society (USA) (Lewis, 1981)

Science in a Social Context (Solomon, 1980:1983a:1983b: Kortland,
2005)

Chemistry in Practice (Chip) and Physics Curriculum Development
Project in The Netherlands PLON, 1988 (Kortland, 2005; King,
2012)

Science and Technology in Society SATIS (Kortland, 2005)

Science and Society SaS (Kortland, 2005)

Chemistry in the Community (USA) (Ware & Tinnesand, 2005;
Chemcom, 1988)

Salters' Chemistry, Salters' Science and Salters’ Advance Chemistry
1989-1990-1992 in UK (Bennett & Lubben, 2006)

The Applications-led Approach in Scotland (UK) (Park & Lee,
2004)

The Supported Learning in Physics Project (UK) (Whitelegg, 1996)
The Victorian Certificate of Education Physics Course in Australia
(Whitelegg & Parry, 1999)

14



& Contextual Teaching and Learning Project (USA) (Berns &
Erickson, 2001)

& The Chemical Education for Public Understanding (USA) (CEPUP,

1991)

Chemistry in Context, 1994 (USA) (Schwartz, 2006)

Science, Technology, Environment in Modern Society Project in

Israel (Dori & Tal, 2000)

& Science Education for New Civic Engagement and Responsibilities
(USA) (SENCER, 2001)

& Event Centered Learning in Brazil (Souza Cruz & Zylbersztajn,
2002)

& Chemie im Kontext in Germany (Parchmann et al., 2006)

& ChemConnections (USA) (ChemConnections, 2005)

& &

One of the first examples of context based education is ChemCom
(Chemcom, 1988); Chemistry in the Community is a secondary school text that
was prepared in United States under the sponsorship of the American Chemical
Society (ACS) and supported through the National Science Foundation (NSF). The
reason that ChemCom needed to be developed was the nature of textbooks and lab
exercises at that time in the USA. The textbooks which provided an encyclopedic
knowledge of science facts and lab exercises were like the confirmation
experiments that needed to follow the steps to reach the known results. Besides,
traditional secondary school texts were not equipped with the necessary scientific
and technological skills and sufficient knowledge about science that the students
needed (Sutman & Bruce, 1992). ChemCom was prepared by professional science
educators and teachers and extensively tested on classrooms for its effectiveness
(Mason, 1998; McMahon & Harwood, 1995). ChemCom presents the topics in
contexts and uses student centered approaches, and also chemical principles are
presented in a need to know basis. There is a positive change in the enrollments of
high school chemistry courses when the ChemCom is available (Schwartz, 2006).
Because of its successful implementation in United States, it translated into

Russian, Japanese and Spanish (Ware & Tinnesand, 2005).
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ChemCom has also served as a model for other context based projects in
chemistry education and was followed by another project, Chemistry in Context
(CiC). The motivation for the creation of CiC is the same for ChemCom; both aim
to improve chemical literacy of students. Six university chemistry professors were
assigned to write this new context based chemistry textbook in CiC. These
professors presented the fundamental chemistry ideas interwoven with the
contemporary issues that would be effective vehicles for conveying those ideas.
The effect of CiC on American students was measured by a survey which was
measuring these constructs: students’ beliefs about chemistry as a topic of study, as
a necessary component of modern society, and as a factor in their daily lives
(Nakhleh, Bunce, & Schwartz, 1995). The study showed that third or fourth year
students have much more change in their ideas towards these constructs then first
or second year students. Furthermore, there is too much positive anecdotal data and
reports of CiC instructors that supported this project. These two projects,
ChemCom and CiC, have especially demonstrated that a context based approach
can be more successful for secondary school students and university students who

do not concentrate on sciences (Schwartz, 2006).

In some projects like ChemConnections, researchers prefer modular
approach in context-based education (Schwartz, 2006). In ChemConnections, two
consortia of colleges and universities designed, applied, and revised the modules.
Topics and chemistry concepts are embedded in a context that is interwoven with a
contemporary application or issue. In the project, most important design concerns
are focused on student centered approaches and inquiry tasks. The other aim is to
reduce the verification lab exercises. The modules are prepared for the use of first

two years of chemistry courses in the universities.

Some instructors present these modules in order to support their traditional
course topics with real life issues and just use one or two modules. The other
strategy is using these modules for the whole semester. This is more challenging
than using just one or two modules which are related to your course topics. In this
case, instructors have to ensure that the modules they have covered should include

all fundamental chemistry topics for students. The selection and sequence of the
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topics are an important issue for an unstructured course. Another issue is the use of
supplementary texts and articles. In other words, most of the time students should
be required to use additional texts, articles and reference sources.

To sum up we would like to discuss about some of the projects which were
prominent in the literature. These projects were good examples of contextual
teaching and learning. They presented us the advantages and importance of context

based courses.

2.3. Design of a Context based Instruction

2.3.1. Context based Instructional Design

Let’s think about a classroom, teacher is in front of the whiteboard lecturing
and writing the main points of unit to the board as summary, students are
transferring it to their notebooks. At the end of the lecture students get the multiple
choice tests as a practice for the exam. After the unit finishes, students take the test
to get the grades and to determine who is successful in the class. This instruction is
neither meaningful nor insightful. It does not require any interdisciplinary
knowledge, higher level thinking or real experience for the life (Berns and Erikson,
2001). Students learn better if they are taught concepts and skills in a contextual
way which they will also use them in (Hughes, Bailey, & Mechur, 2001). Learning
is more meaningful for students while they are dealing with problems in
meaningful contexts and within a specific culture rather than fragmented
conceptual work (Lave & Wenger, 1991; Caine & Caine, 1991). Classroom
instruction must contain higher level thinking skills, real experiences from daily
life contexts, good communication skills, and some responsibility for students’ own
learning (Berns and Erikson, 2001). Because the real life problems are complex,
they mostly require higher level thinking skills and the knowledge of more than

one discipline.

Context based learning supports these skills in classroom instruction as its

limits are drawn from our teachers. Teachers’ positive perceptions regarding to the
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context based learning is as important as choosing the right contexts for the
appropriate content and the discipline (Elmas, Sahin & Eryilmaz, 2011). For
successful instructional purposes, contextual education can easily be extended
across disciplines so that students can have chance to deal with complex problems.
Bulbul and Eryilmaz (2010) advised human body as a multidisciplinary context for
instructional purposes. Conroy, Trumbull and Johnson (1999) emphasized the
agriculture context as a way to explore key biological and math concepts and skills.
In addition, Elmas, Sahin and Eryilmaz (2011) tried to determine the choices of
pre-service teachers related to the context-discipline relationship and their

preferences to teach and learn from 77 science contexts.

The usage of contexts in educational settings is based on some criteria.
Gilbert (2006-p.960) mentioned four attributes of an educational context. These
attributes are setting, behavioral environment, the use of specific language, and
background knowledge. Setting is the focal event that is placed at the center of
context. Behavioral environment is the actions that are expected to take place under
this setting. The specific language is related to concepts regarding the focal event,
and background knowledge is related to the transfer of this knowledge to broader
perspective. In addition to these attributes Gilbert (2006) proposed 4 models for
implication of context-based education: context as the direct application of
concepts, context as reciprocity between concepts and applications, contexts as
provided by personal mental activity and context as the social circumstances. The
first model is a one way model from chemistry concepts to applications. The
emphasis is on how the concepts were used in applications after teaching them in
the course. The core of the second model is reciprocity between the concepts and
applications. Science technology and society (STS) approaches mostly used this
model (Gilbert, 2006). Maybe some students do not value the applications that are
presented in this model and may not acquire the specific language related to listed
applications. The third model stresses the importance of using narratives to link
chemical ideas to the context and the events in learner’s daily life. But using
narratives limits the focal event as an abstract concept such as emergence of soap
or history of soap. Students can engage in the practice if they see the social value of

the presented description of the event. In the fourth model using context as the
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social circumstance fulfill all the required attributes sufficiently. This model
bridges the gap between concepts and socially valuable activities for learners. The
main source of focal events is those with major public issues such as nuclear power
plants, global warming, and ozone depletion. The third model was used as a
framework while shaping the contexts in this study because generating real
authentic experiences for students was not possible in Turkish school contexts. The
detailed description of the contexts and attributes related to this study will be

discussed in method chapter.

Context based learning is easily used as an umbrella term for variety of
approaches (Medrich, Calderon & Hoachlander, 2002; Berns & Erickson, 2001)
such as; problem based learning (Hmelo-Silver, 2004; Savery, 2006; Hmelo-Silver
& Barrows, 2006), collaborative and cooperative learning (Johnson, Johnson &
Stanne, 2000), project based learning, service learning, work based learning. These
approaches are not separated from each other with very distinct lines but there are
differences within them. They are easily used in conjunction with another. They
may transform into to a context based approach easily if they are executed in

certain ways.

Context-based chemistry education is for encouraging students to overcome
many obstacles related to the chemistry education. In this approach, there is an
inquiry task that is served in contexts which provoke students to think critically and
provide a reason to search for the unknown. The inquiry task, which was embedded
in the context, yields students the responsibility to cope with their questions related
to the issue. Context-based approaches assume that students engage in an inquiry
process that is served in a real life context, create and refine new questions, seek
and collect information regarding the answers to these questions by investigation,
analyze and synthesize these data, draw conclusions and report findings (Abd-El-
Khalick et al., 2004; Marx et al., 2004).

Another important issue is the retention of the knowledge in long term and

transfer of this knowledge to other contexts. Evidence from the literature proposed

that what has been learned in a specific context is strongly retrieved in the same
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context (Eich, 1985). Because of this, transfer of knowledge to different contexts
and problems is a concern (Edwards, 2009; Perin, 2011; Driscoll, 1994). Teachers
can provide opportunities for students to learn in several different contexts or
settings to overcome the transfer problem (Eich, 1985). When instruction is in
multiple contexts, and includes examples of wide applications of what is being
taught, students are more likely to have a better understanding of the topic which
allows better transfer (Gick & Holyoak, 1983).

Context-based courses are characterized by three main points (Bennett et al.
2005). The first point is that researchers use contexts and applications of science as
the starting point to develop deeper understanding of science. They also require
student centered and active learning environments. The last one to mention is the
idea of Jerome Bruner’s spiral curriculum to tie the contexts together for forming a
complete understanding of topics. Besides, Berns and Erickson (2001) address
seven crucial points for an instructional design to be counted as contextual teaching

and learning. These are;

1. Lesson plans are concurrent with students’ developmental process:.
While preparing the instructional design, lesson plans should be
appropriate for students’ age, social, emotional and intellectual level.

2. Design requires interdependent group works among students: Group
work provides a chance for students to reflect and criticize on their work
as a whole. Besides, it empowers social and communication skills which
are very important for their future careers.

3. Classroom environment provides opportunities for self-regulated
learning: Self-regulated learning helps students to discover their
weakness and strengths and supports them reflecting their own learning
process. Presenting students attainable goals and providing them enough
opportunities to achieve these goals are crucial.

4. Design must take into consideration of the student diversity: Teachers
must take into account their students’ socioeconomic statuses, ethnic

back grounds and previous experiences.
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5. Design should support students who have different types of
intelligences: Instruction should be prepared for students who have
different abilities because students are very diverse in intelligence some
students are good at communication, reading, leading and language and
some are at dancing, numbers, illustrations and presenting things.

6. Design must include higher order questioning: Questioning enhances
learning and satisfies students about the content. Questions are
organized in manner to produce the intended levels of thinking in
students.

7. Design should include authentic assessment: The nature of the
Contextual teaching and learning requires the authentic assessment
(Darling-Hammond & Snyder, 2000) of skills in multifaceted ways
instead of assessing factual information with a paper pencil test. Both

formative and summative assessments are used together.

The significant role of the teachers while designing and implementing the
contextual instruction is very critical. Teachers are the key actors of any types of
instruction or reform because they are facing the classroom realities and their
internalization of the approach is determined the success of it. Teachers should be
especially used contextual instruction to reach the teaching objectives if they set the

broader academic goals such as those (Medrich, Calderon & Hoachlander, 2002):

1. Attitudinal outcomes: Motivation, self-regulation, independent and
cooperative learning

2. Behavioral outcomes: Regular participation to the classes, more focused
students, coordinated work with groups

3. Skill acquisition outcomes: Better retention, Problem solving, Critical

thinking

2.3.2. Teachers and Students Role

Teachers should determine clear set of instructional objectives for students

and guide them in the inquiry processes and for further research by discussions,

21



questions, and activities (Avargil, Herscovitz & Dori, 2011). Teachers should
support team work among groups and with in groups in a variety of leadership and
facilitator roles. So the role of the teachers in contextual teaching is to facilitate or
guide the instructional process, to discuss or question the steps of the ongoing
process, and to listen and clarify the preliminary and ultimate results (Souders,
1999; Berns and Erickson, 2001). Teacher should balance the classroom integrity
and flexibility at the same time. Students feel free to talk about their ideas and
share their knowledge about the content and contexts at that time they have to be
respectful and responsible for their actions. Student’s role is to discover, explore,
investigate, discuss, question, and produce accurate, valid and reliable results for
the process (Souders, 1999; Bulte et al., 2006; Pilot & Bulte, 2006).

Students have always right to share their ideas and opinions related to the
content and context but they have to realize their rights and responsibilities together
to sustain the classroom instruction efficiently. Students probably are more
motivated and following the guidelines of the contextual teaching approach more
willingly because they faced with a real problem from their lives not an artificial
one. They have to take more responsibility from their own learning and they have

to proceed for the next level of the solution of the problem at regular intervals.

Maybe, at the beginning of the context based learning students feel puzzled
because of not having direct sources for their learning, unstructured nature of the
process, and self directed learning that emerge with the proceeding of the students
within the process (Medrich, Calderon & Hoachlander, 2002). To overcome these
issues, teachers must organize an instructional process started structured inquiry to
semi structured inquiry to open investigation. Taking the steps in a careful and
cautious manner not to intimidate students with the ambiguity and the workload of
the process is crucial. Table 2.1. shows the main differences between contextual
and current instructional practice differences regarding the nature of content,
teacher’s role, classroom atmosphere, student’s role, and measurement in Turkey.
This table is adapted and constructed from the work of Medrich, Calderon and
Hoachlander, (2002) and some other research literature (Tharp & Gallimore, 1988;
Berberoglu, 2010; Berns & Erikson, 2001; Barrows, 1996).
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Table 2.1. Contextual Instruction versus Current Instructional Practices

Educational Features

Current Instructional Practices

Contextual Instruction

Nature of Content

Superficial content
Knowledge of facts and
formulas

In depth content
knowledge
Relationships, patterns
in the content is

important

Teachers Role

Source of knowledge
Lecturer, instructor

Question asker

Facilitator/Guide
Resource provider
Opens up the critical
points with high level
questions

Member of the team

work

Classroom Atmosphere

Highly organized direct
forms of didactic
teaching

Recitation

Students working alone
& competition

Teacher & textbook
questioning

Highly structured
materials
Demonstrations &
cookbook experiments

Strict and quiet

Designing frameworks
and experiments on the
way to solution

Student questioning
Working as a team
Collaboration and
cooperation

Finding solutions to real
problems

Flexible and open to

discussion

Students Role

Following the
instructions

To memorize and repeat
the content

Transferring what was
written on the board to
notebook

Listener

23

Discoverer, explorer,
researcher

Discuss and debate on
ideas

Leading the learning
process

Responsible for his own

learning



Table 2.1. Contextual Instruction versus Current Instructional Practices
(Continued)

e  Practices with multiple e  Self-directed learning

choice work sheets

e  Multiple choice tests e Both formative and
e Exams with open ended summative assessment
questions e  Presentations
Measurement and e Reports
Assessment e  Rubrics

e  Concrete products
e Individual journals

e Communicational skills

Class size is also another determination factor for the positive social
relations and student behavior (Cotton, 1996). If the classes are small enough
teachers have chance to know most of the students individually, it probably be
helpful for the teacher while guiding the students in the instructional process.
Downsizing the classroom, by itself, cannot guarantee better instruction and higher
grades (Jones & Ezeife, 2011) but it provides better opportunities and chance for it
(Jimerson, 2006; Raywid, 1997; Oxley, Barton & Klump, 2006). If the class size is
between 10 and 40, context based education will be concluded in better results
(Schwartz, 2006). Instructors can care about all the students and facilitate the

classroom discussions and environment more steadily in small classes.

Most recent text books concerning the context based education are
Chemistry: The Science in Context (Gilbert, Kirss, & Davies, 2004) and Chemistry
(Bell et al. 2005). The latter presents the topics largely in biological systems and it
is more appropriate for medical schools. Salters’ Chemistry and Advance
Chemistry Books are also very popular in the UK (Bennett & Lubben, 2006). In
addition, The New Turkish Physics Curriculum is based on context-based approach
and new physics high school textbooks were designed according to these principles
in Turkey (Balta & Eryilmaz, 2011; Elmas, Bulbul & Eryilmaz, 2011).
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2.4. Measurement and Assessment in CBI

Context based instruction mostly does not only align with standardized
multiple choice tests, which are mostly inadequate to evaluate the real student
outcomes (Sri, 2002) but also additional forms of assessment are required for
determining the student performance in many skills. Ensuring the alignment of
context based instructional outcomes with multiple choice tests is a real challenge
because of the multiple outcomes that emerge with the desired educational
objectives. Teachers need to both focus on processes and products of classroom
instruction. For instance portfolios, rubrics, presentations, project works,
exhibitions, concept maps and all other appropriate types of assessment tools can
used in accordance with the course design in contextual instruction (Medrich,
Calderon & Hoachlander, 2002).

2.5. Challenges and Advantages of CBI

There are also some challenges in context based education that needs
additional explanations in detail. Schwartz (2006) mentioned some of the issues
that need clarification about the context-based education (Talanquer & Pollard,

2010).

I.  How much information is enough for an inquiry task embedded in a

context?

Il.  Using context based education reduces the number of topics in the

chemistry courses. Can this be a problem for later chemistry classes?

I1l.  What is the importance of student centered authentic education for the

context based education?

IV.  What is the appropriate class size for context based education? Is it useful

for all sizes of classes?
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V. Is context based education really durable enough to change the whole

school system?

VI.  Sometimes, the used context to make the things clear and transferable is the
real obstacle for transfer; how do the instructors provide enough support for

transferability of a wide range of contexts and patterns of reasoning?

Not all these questions have exact or clear answers now, but these answers

will be future topics of context based education researchers.

There were some challenging studies that were done related to the context
based science education (Taasoobshirazi & Carr, 2008). Reid (2000) proposed that
the content is determined by the demands of traditional curriculums even though
there are enacted contexts to the courses. Mason (1996) observed students at the
university level who studied over ChemCom, which was a popular context based
program. She did not find any significant difference in achievement but a decline in
enrollment. Sanger and Greenbowe (1996) explained these results according to the
different philosophies and approaches under these courses. Context based
approaches are mostly based on real world applications and regard science as a
process of learning. Working in groups on research projects, discussions over
scientific issues, identifying the problem and sub problems, developing solutions to
these problems, and debating over alternative view points are important
components of these courses. In contrast, university level general chemistry courses
value the knowledge which is essential to solve logical mathematical problems on
textbooks, and instructors mostly evaluate students’ performance only on the basis
of their ability to correctly answer the open ended and multiple choice questions.
Sanger and Greenbowe (1996) explained reason why these students experienced
“culture shock” as a result of downshift of their paradigms and reported this as a
reason why sometimes context based approach students have problems with

general chemistry courses.

Although these are some challenging questions over the issue, there are also

many aggregating evidence for supporting contextual teaching and learning
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(Hughes, Bailey & Mechur, 2001). Bennett and colleagues (2007) reviewed 17
experimental studies for the effects of context based education and the results
indicated that both male and female students who are educated with contextual
teaching and learning, have more positive attitudes towards science and their
understanding of science concepts is at least as good as traditional approaches
(Bennett, Lubben & Hogarth, 2007; King & Ritchie, 2007). Context based
education also provides opportunities for students to behave like a scientist and
encourages them to search for the unknown. Moreover, these methods provide
chances for students to explore the nature of science and motivate them to
contribute to an inquiry process because students are very enthusiastic about
searching for the unknown instead of doing some classic lab experiments whose
results they already know. Another advantage of context based chemistry education
is that assists students to understand how the scientific knowledge expands and
comprehend what the accurate measurement, reliable and valid knowledge is.
(Bulte et al., 2006; Pilot & Bulte, 2006).

Some studies conducted related to the effects of context-based education on
understanding, attitudes toward chemistry, motivation, retention of knowledge in
Turkish educational settings (Elmas & Pilot, 2009; Kutu & Sozbilir, 2011;
Demircioglu, Demircioglu & Calik, 2009; Ultay, 2012). Various methods and
strategies were integrated with context-based educational designs such as ARCS
(Kutu & Sozbilir, 2011), REACT (Ultay, 2012), and inqury (Elmas & Pilot, 2009).
Studies which were used context-based instructional practices mostly focused on
high school (Elmas & Pilot, 2009; Demircioglu, Demircioglu & Calik, 2009; Kutu
& Sozbilir, 2011; Acar & Yaman, 2011) and university (Ultay, 2012; Ozay & Cam,
2011) students in Turkey. In addition these studies are related to various science
fields such as chemistry (Kutu & Sozbilir, 2011), physics (Ultay, 2012), and
biology (Ozay & Cam, 2011; Acar & Yaman, 2011). There are two studies which
explored the eligible contexts for instruction and students’ interest (Elmas, Bulbul,
& Eryilmaz, 2011; Yaman, 2009). Elmas, Bulbul and Eryilmaz (2011) explored the
eligible contexts for students’ interest and contexts which were multidisciplinary in

nature. They proposed to integrate chemistry and physics courses in an integrated
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physical chemistry curriculum based upon the context-based educational principles

for Turkish educational system.

Demircioglu, Demircioglu, and Calik (2009) designed a chemical storylines
(Demircioglu, Demircioglu, & Ayas, 2006; Koch, 2010) embedded contextual
teaching and learning environment in periodic tables unit for 9" grade students in a
Turkish high school. The aim of the research was to investigate the effectiveness of
chemical storylines (Bostrom, 2008) embedded contextual instruction on
achievement, attitudes and retention of knowledge. The study included 80 students
from two intact classes. Their results were indicated a significant achievement
increase, more positive attitudes toward chemistry, and better retention of
knowledge (Demircioglu, Demircioglu, & Calik (2009). The results were very
promising but there were three critical points to highlight in this study; these were
the three weeks treatment period, sample size, and teacher proficiency and skills.
Three weeks treatment period was a very short time span to provide very promising
results. In addition, sample size was at the limits to conduct an experimental study
(Frankel & Wallen, 2000). In addition experimental and control groups were
instructed by two different teachers who have different years of experience. So
these promising results might be blurred by some confounding variables but similar
studies also reported many occasions of successful implementation of science
stories (Bostrom, 2008; Koch, 2010; Demircioglu, Demircioglu, & Ayas, 2006) for
instance Luhl (1990) designed an instruction to teach atomic theory with storyline
approach. Luhl used the historical development of atom models from lonians to
Dalton as a context. Pursuing the traces of historical development of atom ended up
with Bohr Atom model (Luhl, 1990). The present study was also used chemical
storylines in the designed contextual instruction and the results of this study maybe

an evidence for the effectiveness of them.

In addition to chemical storylines some other instructional strategies were
adapted to context-based education such as ARCS (Kutu & Sozbilir, 2011) or
REACT (Ultay, 2012). Kutu and Sozbilir (2011) designed a contextual instruction
with ARCS model in Chemistry in Our Lives Unit. The purpose of the research

was to determine the effectiveness of this design on retention of knowledge, and
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students’ motivation and attitudes toward chemistry. The sample of the study was
9™ grade 60 students from a high school. The results were indicated a better
retention of knowledge and an increase in students’ motivation but there was no
change in students’ attitudes toward chemistry. Ultay (2012), and Ozay and Cam
(2011) conducted contextual design studies with university students. These studies
were related to physics (Impulse and Momentum) and biology (Nervous System)
respectively. Both studies were reported a significant achievement increase in
students scores. In biology, Acar and Yaman (2011) developed a contextual
instructional design with microorganism’s topic. They designed an experimental
study with 9™ grade 191 students. Their results indicated a significant achievement
rise in students test scores. To sum up, in Turkish educational settings, contextual
teaching and learning in most cases empowers students’ achievement in science,

attitudes toward science, motivation and knowledge retention.

School type and school characteristic was also important factors for
innovative designs. Gutwill-Wise (2001) designed a study with two different types
of schools and encountered different school characteristics while adapting a
modular context based instructional design. First one was a small private college
and other one was a large public university. Researcher conducted two evaluation
studies for context based chemistry education with modules, each of which took 3-
4 weeks in these both public and private schools. One group was taught with
modules and other group was taught with traditional methods. Class observations
proved that contextual modular approach classes were much more interactive and
students were in an active learning environment in both public and private ones.
Besides, the results of an exam that was held following semester also supported the
better retention of knowledge for modular approach students in both schools. In
both of the studies students’ performance were assessed by pre and post tests, in
class examinations and problem solving interviews at the end of semester. Student
performance in both studies was not significantly different for the favor of any
courses but modular approach students performed better than traditional approach

students in interviews designed for assessing scientific thinking in both schools.
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One of the studies related to the Salters’” Advanced Chemistry and their
textbooks was focused on the experiences and opinions of teachers over this course
(Bennett at al., 2005). Researchers had conducted a questionnaire and collected
data from 222 teachers. These teachers had experience between 4-10 years over
Salters’ Advanced Chemistry. The questionnaire collected data for teachers’ views
and experiences in six dimensions: student and teacher motivation, chemical
knowledge and development of concepts, learning activities, assessment, challenge
to teachers, and support for students and teacher. The data presented that teachers
and students are more motivated in Salters’ Advance Chemistry regarded to the
class work and also in their career decisions. Besides, teachers reported that
students are more willing to take their responsibility for learning and more
enthusiastic about course work. Teachers also mentioned that the success of the
course is significantly related to the role of in service support provided for the
teachers. Also there are some research studies that focused on the understanding of
chemical ideas regarding the Salters’ Chemistry Texts (Barker & Millar, 1999;
Barker & Millar, 2000).

2.6. Science Process Skills

Science Process Skills are composed of many skills such as observation,
identifying variables and hypothesis, interpreting data, organizing a research,
interpreting the results, and drawing conclusions from the results (Tan & Temiz,
2003; Uzuntiryaki, 2003). These skills and many others are very important either in
school, work or in social life. In this research, the contribution of 9" grade
students’ science process skills to their understanding of contextually designed

cleaning materials topic was investigated.

Science Process Skills were investigated in many research studies
(Uzuntiryaki, 2003; Ceylan 2008; Cetin, 2009; Kaya, 2011) in difference subject
topics in chemistry. In these studies Science Process Skills were made a significant
contribution to understanding of chemical bonding, state of matter and solubility,
gases topic, and rate of reaction topics in chemistry (Uzuntiryaki, 2003; Ceylan
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2008; Cetin, 2009; Kaya, 2011). These results lead us to the importance of Science

Process Skills in chemistry teaching.

Avargil, Herscovitz and Dori (2011) did a research work on higher order
thinking skills which encloses science process skills. They reported the problems of
8 teachers who were trying to practice these skills in a context based module. The
effect of using different approaches in laboratory on science process skills also was
investigated in Turkey (Kanli & Yagbasan, 2008). 7E learning cycle model based
instruction was found effective on improving science process skills in the

laboratory.

2.7. Attitudes toward Environment

Students who are responsible and respectful to other people and their
environment have more potential also to be a good citizen. Environment either
social or physical are significant determinants of healthy human generations.
Physical environment which if we extensively think is the classroom, school, city,
nature, and the world has to be treated very gently. Students, who are the future of
this generation, should have positive attitudes toward environment because these
students ultimately will be affected by the consequences. At the end they will face

with the environmental problems and need to provide solutions for them.

Context based chemistry education is one of the approaches who requires
student activities for meaningful learning. Many of the activities which students
engage support environmental awareness and attitudes toward environment when
it’s appropriate to the aims of the designs. In this study, cleaning materials subject
topics in the design supports students’ environmental awareness and attitudes. The
research process, students involved in this study, faced them many environmental
issues related to cleaning agents. For instance, they involved many topics related to
the hazards of cleaning agents to water supplies and their capability of polluting the

water.
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For measuring the students’ attitudes toward environment, a sub scale of T-
CHEAKS was used as a measuring instrument. It is a derivative instrument from
the Children’s Environmental Attitude and Knowledge Scale (CHEAKS; Leeming,
Dwyer, & Bracken, 1995). The reason why these researchers developed the
CHEAKS, was they needed a psychometrically robust scale which can be used in a
variety of research settings. Leeming and Porter (1997) used the scale for
measuring students’ knowledge and attitudes toward environment. They designed
eight activities for raising the awareness of the environment in an academic year.
The goal of the study was determining if there was a significant change in the
attitudes toward environment and environmental knowledge level of students. 16
experimental and 19 control group classes were involved in the study. The scale
was used as a pre and post test in the beginning and at the end of the intervention.
Significant positive effect in experimental group students’ attitudes toward
environment was detected and their families displayed more pro-environmental

behaviors ultimately.

This scale was used in many other studies as a valid and reliable (0.89 to
0.91) research instrument (Bodzin, 2008; Walsh-Daneshmandi & MacLachlan,
2006; Broyles, 2011; Makki, Abd-El-Khalick, & Boujaoude, 2003). Walsh-
Daneshmandi and MacLachlan (2006) used the scale with Irish adolescents for
checking its’ usability with different ages groups in a different context. The results
of their study indicated that CHEAKS has strong psychometric credentials for
educational research. Similarly with the present study, Bodzin (2008) used the
CHEAKS attitude subscale with 4™ graders and try to determine the changes of
students’ attitudes toward environment with the after school science club. Again
scale is effective for determining the positive change towards environment.
CHEAKS was also used in dissertations for instance; Broyles (2011) used the scale
in a quasi experimental dissertation study for detecting the effectiveness of his

intervention in an environmental education camp.
Turkish version of Children’s Environmental Attitude and Knowledge Scale

(T-CHEAKS) was derivated from the orginial CHEAKS scale (Alp, 2005; Alp,
Ertepinar, & Tekkaya, & Yilmaz, 2006) for assessing students’ knowledge on
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environment and attitudes toward environment. The reliability of T-CHEAKS was
reported as 0.90 and 0.92 in two studies (Alp, Ertepinar, Tekkaya & Yilmaz, 2008;
Alp, Ertepinar, Tekkaya, & Yilmaz, 2006). Alp (2005) first adopted the CHEAKS
to T-CHEAKS and did a survey research with the scale. Researcher surveyed 2536
students with varying (6", 8" and 10™) grade levels from randomly selected 18
elementary and 10 secondary schools for determining students. The results
indicated that grade level has a significant effect on environmental knowledge and
attitudes, the gender difference on environmental knowledge favors male students
in 6™ grade and females had more favorable attitudes toward environment than
males. Alp et al. (2008) did a survey research with T-CHEAKS for investigating
elementary school students’ environmental knowledge and attitudes. 1140 students
who were selected from 18 randomly selected elementary schools were involved
into the study. The results showed that father’s educational level has a significant
effect on students’ environmental knowledge, the sex difference favors girls about
having positive attitudes toward the environment, and elementary school students’
behaviors towards the environment were not affected from their previous

knowledge about the environment.

Moreover, other researchers did also some research work on attitudes
toward environment. Tuncer, Ertepinar, Tekkaya, & Sungur (2005) surveyed with a
45 item likert-type questionnaire for investigating the effect of school type and
gender on 6th, 7th, g" and 10" grade students’ attitudes toward environment. They
had 1497 seven students both from public (603) and private (892) schools. They
used MANOVA as a statistical procedure. They found that school type had a
significant effect, and girls and private school students had more positive attitudes
toward environment. They concluded that there was a wide spread support for
protection of environment in Ankara, Turkey. Yilmaz, Boone and Andersen (2004)
utilized a 51 item Attitude toward Environmental Issues Scale (ATEIS) with 458
students in grades 4 to 8 for identifying the intensity of Turkish students’ views
about environmental problems presented in the curriculum and to these differ for
some variables such as previous science achievement, grade level, gender, and so
on. They found that female students have more support for environmental problems

gradually with their age similar to previous studies. Moreover, they reported that
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students who have high family income and lives in cities have more sensitive about
the environmental problems. The last finding was the better the science course
grades the higher to interest for environmental issues.

In the present study, researchers are using the attitude toward environment
subscale of T-CHEAKS for determining 9" grade high school students attitudes
toward environment before and after the intervention. Context based course design
pointed out the significance of the environmental issues in many incidents. Many
times environmental concerns were put on the stage with classroom discussions,
students’ research problems, students’ questions and activities. The topic was very
appropriate to induce students attitudes and awareness related to environmental
issues which especially caused by using cleaning materials. This may be used as a
fire starter about the awareness of environmental issues for further grades in the

high school.
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CHAPTER 3

METHOD

This chapter is presented in eleven sections.

3.1. Research Problem

The aim of the present study is to find out the effects of context based
instructional design as compared to traditionally designed teacher-centered
chemistry instruction and school type on 9™ grade high school students’

understanding of cleaning materials topic and attitudes toward environment.

3.1.1. Main and Sub Problems
3 main and 6 sub problems related to the present study are given below;

1. Do methods of teaching (Context-based instructional design versus
traditionally designed teacher-centered chemistry teaching) make difference on the
collective dependent variables (Cleaning Materials Achievement post test scores
and Attitudes toward Environment post test scores) when the effects of science
process skill test scores are controlled?

2. Do Anatolian and public high school students differ on the collective
dependent variables (Cleaning Materials Achievement post test scores and
Attitudes toward Environment post test scores) when science process skill test

scores are controlled?
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3. Is there any interaction between method of teaching and school type on
the collective dependent variables (Cleaning Materials Achievement post test
scores and Attitudes toward Environment post test scores) when the effects of

science process skill test scores are controlled?

4. Do methods of teaching (Context-based instructional design versus
traditionally designed teacher-centered chemistry teaching) make difference on
student conceptual understanding of cleaning materials concepts when the effects

of science process skill test scores are controlled?

5. Do Anatolian and public high school students differ on their conceptual
understanding of cleaning materials topic when the effects of science process skill

test scores are controlled?

6. Is there any interaction between method of teaching and school type on
student conceptual understanding of cleaning materials when the effects of science

process skill test scores are controlled?

7. Do methods of teaching (Context-based instructional design versus
traditionally designed teacher-centered chemistry teaching) make difference on
students’ attitudes toward environment when the effects of science process skill test

scores are controlled?

8. Do Anatolian and public high school students differ on their attitudes
toward environment when the effects of science process skill test scores are

controlled?
9. Is there any interaction between method of teaching and school type on

students’ attitudes toward environment when the effects of science process skill test

scores are controlled?
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3.1.2. Hypothesis

Main problems were tested with the first three hypotheses and the rest covers the

sub problems;

Hol: There is no statistically significant overall effect of teaching methods taking
into account context-based instructional design oriented teaching and traditionally
designed chemistry teaching on the population mean of the collective dependent
variables of ninth grade students’ post-test scores of cleaning materials concepts
and attitudes toward environment when the pretest scores of science process skills
test scores are controlled.

Ho2: There is no statistically significant mean difference between Anatolian and
public high school students on the population means of the collective dependent
variables of ninth grade students’ posttest scores of cleaning materials achievement
test and attitudes toward environment when the pretest scores of science process

skills test scores are controlled.

Ho3: There is no statistically significant interaction between the methods of
teaching and school type on the population means of collective dependent variables
of ninth grade students’ cleaning materials achievement test posttest scores and
attitudes toward environment posttest scores when the pretest scores of science

process skills test scores are controlled.

Ho4: There is no statistically significant difference between the posttest mean
scores of students taught via context-based instructional design and who taught via
traditionally designed chemistry instruction on the population means of cleaning
materials achievement test posttest scores when the pretest scores of science

process skills test scores are controlled.

Ho5: There is no statistically significant difference on the posttest mean scores

between anatolian and public high school students’ understanding of cleaning
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materials concepts when the pretest scores of science process skills test scores are

controlled.

Ho6: There is no statistically significant interaction between methods of teaching
and school type on students’ understanding of cleaning materials concepts when

the pretest scores of science process skills test scores are controlled.

Ho7: There is no statistically significant difference between the posttest mean
scores of students taught via context based chemistry instruction oriented teaching
and who taught via traditionally designed chemistry teaching on the population
means of attitudes toward environment posttest scores when the pretest scores of

science process skills test scores are controlled.

Ho8: There is no statistically significant difference on the posttest mean scores
between Anatolian and public high school students’ attitudes toward environment

when the pretest scores of science process skills test scores are controlled.

Ho9: There is no statistically significant interaction between methods of teaching
and school type on students’ attitudes toward environment when the pretest scores

of science process skills test scores are controlled.

3.2. Research Type and Design

Present study is a quasi experimental design (Nonequivalent Groups
Pretest-Posttest Design) because it was in the lack of random assignment of
subjects to both experimental and control groups (McMillan & Schumacher, 2001).
Intact, already established classes of students were used in the study. The students
in the experimental group were instructed by context-based chemistry instructional
(CBCI) design while control group students were instructed by traditionally
designed instruction (TDI). Cleaning Materials Achievement Test (CMAT) and
Attitude towards Environment Scale (ATES) were used as a pre and post test in the

design at the beginning and at the end of the treatment period in both groups.
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Science Process Skills Test (SPST) was administered only at the beginning of the

treatment for using as a covariate in the analysis.

Table 3.1. Research Design

Nonequivalent Groups Pretest-Posttest Design

Group Pretest Treatment Posttest
Experimental CMAT, ATES, CBCI CMAT, ATES
Group SPST
Control Group CMAT, ATES, TDI CMAT, ATES
SPST

3.3. Population and Sample

All 9" grade students in Public and Anatolian high schools in Ankara were
in the target population of the present study. The accessible population of the study
was selected as all 9" grade students in Public and Anatolian high schools at
Etimesgut district. The results of the present study might be generalized to this
population. Two schools, three teachers and eight classrooms were selected from
this sample. Two teachers and four classrooms from a Public High School and a
teacher and her four classrooms from an Anatolian High School were selected.

Table 3.2 presented the data related to the school type and gender in detail.
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Table 3.2. Participants Related to School Type and Gender

School Type Gender
Anatolian Public Male Female Total
Experimental 59 60 58 61 119
Control 56 47 49 54 103
Total 115 107 107 115 222
3.4. Variables

There are two dependent variables (DV) and five independent variables
(V) in the present study. Cleaning Materials Achievement Test post test scores and
Attitudes toward Environment Scale post test scores were continuous and interval

scale dependent variables. Independent variables were separated into two groups;

group membership and covariate.

membership were method of instruction and school type. Both are categorical and
nominal scale independent variables. Science Process Skills Test Scores was

assigned as a covariate. All variable types, their type of value and scale were

displayed in the table 3.3.

Table 3.3. Variables in the Present Study

Independent variables related to group

Type of variable Name Type of Value Type of Scale
DV CMAT _post Continuous Interval
DV ATES_post Continuous Interval
v CMAT _pre Continuous Interval
v ATES pre Continuous Interval
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Table 3.3. Variables in the Present Study (Continued)

v SPST Continuous Interval
v Teaching Method Categorical Nominal
v School Type Categorical Nominal

3.5. Measuring Tools

In the present study, the data were gathered by using three instruments;
Cleaning Materials Achievement Test (CMAT), Attitude toward Environment
Scale (ATES: Sub scale of T-CHEAKS) and Science Process Skills Test (SPST).

3.5.1. Cleaning Materials Achievement Test (CMAT)

The aim of the creation of CMAT (Appendix A) is to measure the ninth
grade Public and Anatolian high school students’ chemistry achievement scores on
cleaning materials topic. Before the development of the instrument a simple table
of specifications was prepared to present the relationship between the questions and
significant concepts of the cleaning materials topic. This topic empowers the
learning of five main concepts related to cleaning materials. These are soaps,
detergents, washing soda, bleach and dirt. In addition, there is an emphasis on the
similar and dissimilar structural properties of these substances, their mechanisms of

cleaning, and their various effects on environment.

Throughout the development process of the CMAT instrument, many
resources was investigated in detail such as curriculum objectives, high stake
testing exam questions, test banks, chemistry text books so on for the aim of
preparing a quality instrument to assess chemistry achievement in cleaning
materials topic. The CMAT instrument consists of 20 multiple choice items. Each
item has one correct answer and four distracters. Content-related validity evidences
regarding CMAT were collected by several meetings with science educators, and

public and Anatolian high school teachers. Representativeness of the important
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concepts, clarity of printing, appropriateness of the questions to high school
students and so on were at the stage during these meetings (Frankel & Wallen,
2000). For ensuring reliability, a pilot data collection study with 121 high school
students was done with the pre CMAT instrument. After the data cleaning
procedure, SPSS was used to calculate the reliability of the CMAT instrument. The
reliability of scores, Cronbach alpha coefficient (Crocker & Algina, 1986) was
calculated as 0.62.

CMAT was used as a pre and post test in both experiment and control
groups to measure their pre and post chemistry achievement scores related to the
cleaning materials topic. It was used to compare the effects of two instructional

methods on understanding of cleaning materials topic concepts.
3.5.2. Attitude toward Environment Scale (ATES: Subscale of T-CHEAKS)

The aim of using Attitude toward Environment Scale (ATES-Appendix B)
is basically for measuring students’ attitudes toward environment in both
experimental and control groups for determining the difference in two teaching
methods. Turkish version of Children’s Environmental Attitude and Knowledge
Scale (T-CHEAKS) was derivated from the orginial CHEAKS scale (Alp, 2005;
Alp, Ertepinar, & Tekkaya, & Yilmaz, 2006) for assessing students’ knowledge on
environment and attitudes toward environment. The reliability of T-CHEAKS was
reported as 0.90 and 0.92 in two studies (Alp, Ertepinar, Tekkaya & Yilmaz, 2008;
Alp, Ertepinar, Tekkaya, & Yilmaz, 2006). Alp (2005) first adopted the CHEAKS
to T-CHEAKS and did a survey research with the scale.

In the present study, researchers are using the attitude subscale of T-
CHEAKS for determining 9" grade Public and Anatolian high school students’
attitudes toward environment before and after the implementation of two different
teaching methods. The scale consists of 36 items on a five point Likert type
response format (Strongly agree, Agree, Undecided, Disagree, Strongly disagree).
The reliability Cronbach alpha coefficient of the attitude subscale scores was found
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0.92 (Alp, 2005). In the present study, the reliability of scores Cronbach alpha
coefficient was calculated as 0.94.

3.5.3. Science Process Skills Test (SPST)

The aim of using Science Process Skills Test (SPST-Appendix C) is for
determining students’ science process skills in both experimental and control
groups. Science Process Skills Test scores were used as a covariate in the analysis
process. Okey, Wise, and Burns (1982) was originally developed the SPST, it was
adapted and first used in Turkish context by Geban, Askar, and Ozkan (1992). The
SPST consists of 36 questions. It is a multiple choice test with four alternatives.
The SPST was composed of five main constructs; identifying variables, identifying
and stating hypothesis, operationally defining, designing investigations, and
graphing and interpreting data. The Turkish version of SPST was very popular
among Turkish researchers and various reliability scores were reported related to
this test. In its first Turkish implementation, Geban, Askar, and Ozkan (1992) was
reported the reliability coefficient as 0.81. In various studies, different reliability
coefficients related to the scores of scale such as 0.85 (Uzuntiryaki, 2003; Pabuccu,
2004; Bulbul, 2010), and 0.59 (Tasdelen, 2011) were reported in the literature. In
the present study, the reliability of scores Cronbach alpha coefficient was

calculated as 0.72.

3.6. Instructional Materials

The design framework of the classroom instruction consists of the ice
breaker activity, eight lesson plans, four chemical storylines, student workbook,
inquiry plan, and poster evaluation form. The classroom instruction is designed
with a sequence of instructional and inquiry activities which are embedded in
contexts, and with a set of specific expectations regarding the teacher and student
responses to the design. The design framework also uses a strategy for instructional
and learning sequence to have the students understand why to do what and aims to
prepare a learning environment that contains challenges for students’ intuitive

reasoning, creativity and curiosity. The lesson plans are the core of the design and
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they provide the opportunity to explore what the effects of the design framework
was. A five phase framework which mentioned below was developed to use in

context-based education (Bulte et al., 2006). These are;

1. General Orientation: Students face with the problem embedded in the
context and they try to discover solutions to the problem. The problem is mostly
from the daily life and they have chance to feel the connection between the daily
life and the context-based unit. Because of the attraction of the problem and
appreciation of the purpose served by solving such problems, students become
focused and more willing to continue on the solutions of the problem.

2. Need to Proceed: After recognizing the problem and possible ways of the
solution, students intuitively realize that they need further information over to offer
effective solutions to the problem.

3. Determining Procedures: Students determine and refine the steps of the
procedure for solving the problem while extending their relevant knowledge about
the problem until an appropriate consensus is reached by all the students in the
team.

4. Internalizing the Steps: Students understands the necessary steps and they
propose similar solutions to other problems in the study.

5. Transfer to Other Problems: Students offer some alternative solutions to
the similar type of questions and they perform operational procedures to solve the
new problem.

Similar to this framework a new six step framework was designed to use in

context-based design framework of this study. This was presented in the table 3.4.
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Table 3.4. Contextual Teaching and Learning Model

Need to Need to IJ:>Need to IJ:L\Ieed to IJ?Need to I£>Need to
—>
Explore Engage Know Proceed Share Transfer
Encountering Learner Learning is | Learner Learners are | Experiences
with the value the meaningful | had the motivated to | and
concept web context for | to learner | concept share their | knowledge
embedded in themselves | because it | web experiences | are ready to
the context. or society. |isaneed. |embedded | with peers | transfer to
Contexts in and others. | similar
Contexts
should be contextual problems.
) ) should be )
interesting and experience.
] relevant to .
appropriate for S/he is
learners.
the ready to
developmental move on
level of the additional
learner. inquiries.

All the instructional materials that were used in the study were listed and

explained here;

1) Lesson Plans: For each of the eight hours, a lesson plan was prepared for
teachers to use as a road map for the instruction in the classroom. These lesson
plans were prepared in close cooperation between the researcher, adviser and the

teachers. (Appendix D)

2) Chemical Storylines: Four chemical storylines (Appendix F-G-H-1) were

used in the present study. These chemical storylines were presented the chemical
concepts embedded in contexts. When chemical ideas and concepts were connected
to a storyline, a new level of relational significance or discursivity is created,
supported by the emphasis of the connections with the daily life (Bostrom, 2008).

Chemical storylines were chosen in terms of their relevance to students’ daily and
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social lives (Bostrom, 2008; Demircioglu, Demircioglu & Ayas, 2006). These
chemical storylines were used as hooks to get the students into the topics of the unit
(Koch, 2010).

A Sample with respect to Chemical Storyline:

“Choosing the Quality Soap” chemical storyline was related to soaps. It
started with a contextual way, putting students in a position that they were sent to
buy soap in the market by their mother. When they went to the market there are
many types of soaps in the shelves. Which one the appropriate, cheap, healthy, long
lasting, is a problem. There are many variables that affect the soap quality and there
is need to make a decision. This is a real life situation which students encountered
many similar events in their daily life. They “need to know” more things about to
buy the right soap for the appropriate aims. Besides, they also “need to proceed” to
learn more about the structure, ingredients of soap, the problems the soap may
cause for their health and so on. They read the packages of soaps’ for the
ingredients; they searched it from the internet and they probably asked someone
who is more knowledgeable than their selves. For the right decision this storyline
mentioned variables but not limit it to these such as brands name, production of
country, price of the soap, weight of the soap, per gram cost of the soap, and color.
But students were defined and added some additional variables such as PH and
fragrance. Interestingly almost all groups who are dealing with this chemical
storyline added PH by solely as their own idea. In the first step students bought
soaps from the market and various types of soaps were brought to classroom. First,
groups smell the soaps and noted if they liked it or not. After that all the soaps were
sunk into a cup full of water, one hour later all the soaps were taken from the cup.
They all dropped to dry for one day. The next day each group was calculated the
weight loss of their each soap and reported it. Meantime, groups were also
discussing about designing any other try outs to support them to find the best soap
which recompensed their money. After discussing about their results, each group
reported the reasons and why they choose which brand as a best soap. Some sample

pictures were presented from this activity below in figure 3.1.
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Figure 3.1. Photos of the Students While Dealing with ‘‘Choosing the Quality

Soap’’ Chemical Storyline

All the chemical storylines and their concept webs were presented below in
table 3.5.

Table 3.5. Chemical Storylines and Concept Webs

Chemical Storylines

Area Covered (Chemical
ideas)

Context

Bubbles, Bubbles, Soap

*Soaps and Detergents

* Surface tension

*Surface active agents

* Chemical structure of soap
(hydrophilic/hydrophobic)

and detergents

* Effects of hard water on
cleaning agents

* Effects of cleaning agents
on stain

*Effects of cleaning agents
on environment

The history of
emergence of soap
and detergents and
their developmental
process

History of soap and
detergents

Developmental
process of soaps and
detergents

How do | make soap?
How do | remove a

stain from my
clothes?

Choosing the Quality Soap

* Types of soaps
* Fragrances of the soaps

* PH values of different
soaps
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Table 3.5. Chemical Storylines and Concept Webs (Continued)

* Melting speeds of v Types of variables
different soaps in the water that effects soap
quality and structure
* Choosing the right soap
for the environment
* Bleach (NaOClI) & Extensive and
abundant usage of
* Inappropriate mixing of bleach
cleaning agents (Chlorine
and chloramines) v Household chemicals
(Bleach)
* Health issues (Cancer)-
. effects of carbon v" Cautions about how
Jeopardy in our houses tetrachloride and chloroform to use the cleaning
(trichloromethane) after agents
using bleach as a cleaner
v’ Preferring the
* Effects of extensive and fragrance free bleach
abundant usage of bleach on
ozone depletion and global v’ Preferring the non
warming intense bleach
* The importance of % How do animals clean
cleaning for healthy living their selves
in dirt free environment
Cleaning without cleaning v Cleaning in the
materials animal kingdom
v" Why do they need a
mutual relationship
for cleaning?

3) Student Workbook: (Appendix J) was used together with the chemical

storylines; it contained different types of questions related to the chemical
conceptual framework of articles. The aim of the questions was to support students
to catch the critical chemistry content of the articles and keep them on track about

the important points of the chemistry content.

4) Inquiry Plan: (Appendix K) was the students’ research plan for their
research problem. Students used it as a blueprint for their inquiry project. They

planned what they would do for each week and it presented the roles of students in
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the group. Moreover students reported how their research proceeded and which

resources they were used for their research problem.

5) Activity: (Appendix F) There is an ice breaker activity in the present
study. The aim of the activity was to warm up students for the process. Groups
were prepared two jars filled with water and a drop of food coloring in both jars.
They shook both jars to color the water with the food coloring. It helped to easily
see the different levels of oil and water later in the activity. Then they poured
vegetable oil to both jars. After, that they spilt 3-4 drops of liquid soap to one jar,
after jars were closed and shook by the groups, one jar was easily separated two
distinct levels of oil and red colored water. But the other jar was blurry and water
was mixed with vegetable oil. The groups were tried to explain and discuss the
situation with each other and the whole class. Some sample pictures were presented
in below figure 3.2.

Figure 3.2. Photos of Students From Ice-breaker Activity

6) Poster Evaluation Form: (Appendix L) Last week, (fifth week) of the

study students had to make presentations related to their research question. One of
the requirements of the presentations was preparing a poster related to their
research question. These posters supported the results of their research questions
visually and provided them a framework while making the presentations. Poster

evaluation form was used to assess their products.
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3.7. Treatment (CBCI & TDI)

There were two groups in this study, experiment group which was
instructed by context-based chemistry instruction (CBCI) and control group which
was instructed by traditionally designed instruction (TDI) in five weeks time.
Experimental group was instructed basically with the originally developed lesson
plans for CBCI, chemical story lines, an ice breaker activity, and went through an
inquiry process. At the end, they needed to present their findings with posters and
oral presentations. Students mostly worked in groups and teachers were usually
guiding the classroom and facilitating the discussions, not teaching them directly.
The enactment of the CBCI for classroom instruction was presented below in
detail.

The cleaning materials topic was intentionally chosen for this study because
of its conceptual structure. The understanding of this topic do not required
mathematical background. In addition, making connections with daily life is easier
than many chemistry topics in the curriculum. The main purpose of the instruction
was to provide opportunities for students develop such skills as creative thinking,
managing resources, social skills, data handling and see the connections of
chemistry to daily life as well as cover the chemical content as intended in the
curriculum. The drawback here was to design the topic as consecutive segments
that enforce the next activity as a need. This knowledge need was defined in the
literature as a content related motive and this method was named problem posing
(Lijnse and Klaassen, 2004). This was expressed as; classroom instruction was
constructed in such a way that students feel the need to expand their knowledge in
the direction of the expected chemical ideas and concepts for the sake of their own

desire.

The challenge would be to interweave the activities consistently from
different perspectives: the vision of designers, the teachers and the students. The
design should put students in a learning process guided by two main principles.
Former one is “need to know” and the latter one is “need to proceed” for the next

activity (Bulte et al., 2006). For developing a more effective design, besides the
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researchers and science educators, three chemistry teachers who were in this study
supported the design giving instant feed backs to regulate the instruction before
class hours. The design team shared the aims and perspectives of the context based
education, considering the realities of the classroom environment and preparing an
educationally valuable context based chemistry course design. The topic was “The
chemistry of cleaning materials” and the study was conducted in 5 weeks period
with 3 chemistry teachers. The design of the study was presented in table 3.6 this

table showed what was done in the 5 weeks period in the experimental classroom.

Table 3.6. The Design of Classroom Instruction

Week 0 Week 1 Week 2 Week 3 Week 4 Week 5
*Folders Chemical Chemical Chemical Chemical *Poster
are given to | Storyline 1 | Storyline 2 | Storyline 3 | Storyline 4 | Presentations
students. “Bubles “Choosing | “Jeopardy | “Cleaning | *Discussions
*They were | Bubles the Quality | in Our without * Evaluation
given Soap” Soap” Houses” cleaning of posters
general FL FL oy materials” | and
information | o Student Student o presentations
about what Workbook Workbook | Workbook | Student
to do in i 1l 1 Workbook
following Research Research Research ﬂ
weeks. Questions Questions | Questions | Research
* Ice ﬂ Questions
Breaker Inquiry Inquiry Inquiry ﬂ
Activity Plan Plan Plan Inquiry

Plan

A week ago, before the study was started all the materials were given to the

students in a folder and they were informed about what they would do in upcoming
days. Each week, classroom instruction was driven by a chemical storyline.
Chemical storylines were used in the study because they provided a more linear

and structured classroom environment in addition they support less labor intense
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teaching (Koch, 2010). Students worked through each chemical storyline, making
visits to chemical ideas at appropriate points. While students were dealing with
chemical ideas, students would need to answer questions from their student
workbooks in and out of class time. Student workbooks were designed to confirm
and consolidate their understanding of chemical concepts, principles and formulas.
The context of the chemistry for each week was dealt with in the chemical storyline
itself and in related discussions, questions and inquiries. The chemical story lines
were arranged to fire up discussions and questions that supported students to frame
the topics in a broader perspective. In addition, these discussions emerge new
questions to search for as a need to learn and proceed for their answers. Students
posed many questions and mostly they were willing to work on these research
questions (Stinner, 2006). After choosing an appropriate research question, they
were expected to conduct an inquiry plan and to proceed on it. What is appealing
about this kind of classroom environment is that the student generated research
questions naturally emerged from the context and student workbook questions were
artificially given related to the context which supported each other for better
understanding (Stinner & Williams, 1993; Stinner, 2006).

In an effective context-based instruction the used contexts were needed to
have 4 critical dimensions (Gilbert, 2006). Since the contextual framework was set
by focal events in chemical storylines, there was need to determine these four
dimensions of contexts for each week. Because of the budget and time limitations,
permission procedures, and teacher considerations authentic activities in this study
were limited in some level. These limitations also pushed designers to use 3
abstract focal events in the design (Chemical Storyline 1-3-4). Table 3.7 is related
to the first chemical storyline and presented the four dimensions or attributes of the
context (Gilbert, 2006).

52



Table 3.7. The Chemical Storyline Bubbles Bubbles Soap

1. Setting: The focal event is the history of emergence of soap and detergent and
their developmental process. People found out by chance that soap was a better
cleaning agent then the former ones. The emergence of the detergent was a need
for a cleaning agent which was also effective in cold and hard water. In addition to
these factors, it was also related to the decrease of oil storages in the second world

war.

2. Behavioral Environment: Producing soaps with different colors, fragrances, etc.

in the school laboratory. Conducting a research on the effects of different types of
soaps for the environment. Using sources to learn about the chemical structures of

soaps and detergents and very first materials that were used in soap production.

3. Chemical Talk: The history of the emergence of soap and detergents were

initially framed the chemical talk that some students were really curious about.
First cleaning materials such as milk, sand, plant leaves were mentioned as primer
chemical ideas. Latter, very first methods of soap and detergent production,
chemical structures of soaps and detergents, chemistry of cleaning and dirt,
eventually ended with anti-bacterial soaps. In addition there was a special
emphasis on the similar and dissimilar structural properties of soaps and
detergents, their mechanisms of cleaning, and their various effects on
environment. These chemical talks involved specific terms such as surface tension,

surface active agents, hydrophilic, hydrophobic, hard water, fatty acids, and salts.

4. Extra-situational Background Knowledge: This might involve more general

knowledge about some chemical concepts such as oils, bases, acids, lime, and
salts. The chemical concepts which were presented here might also used to

understand the dry cleaning.
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Using historical chemical storylines was an advantage to present students
some stages of how a developmental process was passed through out human
history. The American Association for the Advancement of science (AAAS, 1990)
proposed that historical examples were one of the best ways of illustrate scientific
enterprise. In addition, Elwell (1993) pointed out that well-crafted stories can
effectively be used as hooks to gain students’ attention. Table 3.8 is related to the
second chemical storyline and presented the four dimensions or attributes of the
context (Gilbert, 2006).

Table 3.8. The Chemical Storyline Choosing the Quality Soap

1. Setting: The focal event is choosing quality soap from the market to use in the
house. In the setting student was in the market in front of the soap shelves but s/he
had no idea about making the right choice about which soap to buy from the

market.

2. Behavioral Environment: Defining variables that effects soap quality, designing
an experiment, and developing research plans. How to cope with real life problems
and understanding what the accurate measurement, reliable and valid knowledge

is.

3. Chemical Talk: How to choose the quality and appropriate soap was initially

framed the talk. The chemical talks involved specific topics such as soap types,
PH, soap chemistry, soap coloring, soap related health especially skin problems,

anti-bacterial soaps.
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Table 3.8. The Chemical Storyline Choosing the Quality Soap (Continued)

4. Extra-situational Background Knowledge: This might involve more general

knowledge about some chemical concepts such as PH, bases, acids, salts. In
addition to these, knowing about how to make a valid and reliable measurement is
critical. The chemical ideas and skills were helpful about how to develop an

experiment in other similar situations.

Science is always a critical component of our lives; it always provides us
some alternative ways when we encountered the problems. Making the appropriate
choices was easier if we dealt with similar problems in some stages of our life.
Table 3.9 is related to the third chemical storyline and presented the four
dimensions or attributes of the context (Gilbert, 2006).

Table 3.9. The Chemical Storyline Jeopardy in Our Houses

1. Setting: The focal event here was the hazards of extensive and abundant usage
of bleach. Students probably encountered and used bleach in some parts of their

daily life. (Average 3 liters per household in Turkey yearly)

2. Behavioral Environment: Defining the chemical components of bleach.

Realizing the fatal effects of mixing inappropriate cleaning agents. The
contributing effects of bleach on the environmental problems such as ozone layer
depletion and global warming were discussed. Warning their parents about

delicate usage of bleach and preferring to buy fragrance free bleach.
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Table 3.9. The Chemical Storyline Jeopardy in Our Houses (Continued)

3. Chemical Talk: The hazardous effects of extensive and abundant usage of

bleach on human health and environment initially framed the chemical talk. The
new evidences related to the possible serious effects of bleach on human health
such as gas poisoning (because of mixing with other cleaning agents), various
types of cancers (because of inhaling bleach especially with the ones with jell
form and fragrances), and breathing problems were mentioned. Latter, the effects
of extensive and abundant usage of bleach on ozone layer depletion and global
warming were discussed. These chemical talks involved specific terms such as
sodium hypochlorite (NaOCI), Carbon tetrachloride (CCl,), and chloroform
(CHCIy).

4. Extra-situational Background Knowledge: This might involve more general

knowledge about chemical formulas, chemical reactions, ozone depletion and
global warming. The chemical ideas which were embedded in this chemical
storyline also expected to use in determining the hazardous effect of other cleaning

agents or chemical substances.

Using chemical storylines which encounters students with chemicals that
were used in students’ day life was a crucial process. Because this helped students
to connect bridges between school knowledge and their life and also showed the
relevance of the chemistry knowledge. Table 3.10 is related to the fourth chemical
storyline and presented the four dimensions or attributes of the context (Gilbert,
2006).
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Table 3.10. The Chemical Storyline Cleaning without Cleaning Materials

1. Setting: The focal event here was how the animals clean their selves without
using any cleaning materials. It helped to connect the topic with real life and

presented evidences of the importance of cleaning.

2. Behavioral Environment: Making observations about animals and realizing how

they clean themselves. The awareness of cleaning with very simple materials such
as mud, water, and leaves. Explaining about how their pets in the houses or

animals on the streets were cleaning themselves.

3. Chemical Talk: The Importance of cleaning for animals and humans were

initially framed the chemical talk. The importance of living in a clean social

environment was emphasized in chemical talks.

4. Extra-situational Background Knowledge: This might involve some general

knowledge about animals. How to make observations and taking filed notes was a

necessary skill.

While using these chemical storylines, the emergence of new student
questions related to the chemical ideas in the storylines were expected. In addition
some student questions were raised from students’ daily experiences regarding the
cleaning agents. These student generated research questions were very helpful to
provide meaningful connections with students’ daily life. Students were
encouraged to work in groups while they were dealing with their research
questions. Various aspects of student generated research questions, dealing with
them, and managing and handling the data were sometimes mentioned and

discussed in the classroom. These intermediate processes were very helpful to

57



support students to focus on their research questions. Students mostly used the
Internet, science textbooks and other reference resources to gather information
about their research problems. Sometimes, students found conflicting ideas in
different references and they had to discuss about the issue within their groups and
also they started to question the reliability and validity of the knowledge, especially

the reliability and validity of the sources they had found from the internet.

Student questions were basically classified into three main groups according
to their content. Student generated questions in these three main groups are related
to the chemistry, environmental concerns, and health. Some examples of student

generated questions were;

» Soaps are mostly colored why do soap bubbles are always white?

A\

Is there a black soap? If it exists, what is it used for?

A\ 4

We knew that soaps are basic but many soap brands advertise that
their soap is neutral? Is it right?

What is the effect of hard water on soaps and detergents?

Avre there environmental friendly soaps and detergents?

What are the types of soap and their relation with health?

What are the types of bleach?

How does bleach remove the colors from our clothes?

What is the effect of bleach on ozone depletion?

What is the effect of bleach on global warming?

What is the importance of cleaning for animals?

VvV V.V VYV V V VYV V VY

What is dry cleaning?

Using poster presentations in context-based education is one of the effective
ways to assess students (Anthony, et al. 1998). All groups prepared posters about
possible explanations about their research questions. All posters were hung up to
classroom walls and all groups presented their posters in about 6-10 minutes. One
group of students differently prepared a timeline of how soap was produced in
historical soap production facilities and this timeline and sample posters were

presented in figure 3.3. There were always discussions about the presented
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chemical ideas in posters and students looked very motivated to discuss about their

explanations regarding the critical points in posters.

Figure 3.3. Photos of Some Posters From Poster Presentations

Teachers and researcher worked very collaboratively in the whole period of
the study and materials were checked at every step with several meetings. After
each week, researcher and teachers made phone calls and meetings as needed
related to any problems. Range of activities and skills that were supported by this
design reported below;

1. Open-ended, prescriptive inquiry tasks: Students engaged to an inquiry

process which questions were purely emerged from student curiosity and
interest.
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Finding and using a range of resources: To find solutions their naturalistic
questions they used range of resources such as internet, books, more
knowledgeable others and so on.

Computer link (Possible research source, World Wide Web): Internet is in
the critical importance to search for the unknown; it is one of the important

sources of students.

Independent and collaborative learning: Mostly students worked in groups
and support each other to find possible answers to their query. Some
students prefer to work alone or some parts of the inquiry process are
conducted independently from the group members.

Preparing and giving a presentation and poster: At the end, student groups

were presented what and why they research and what about their findings.

Discussion in groups: Every week students had chance to discuss over
chemical concepts and chemical ideas in groups. Last week, after each

presentation, discussions over the work were done.

Data handling and analysis in some level: Students engaged in an inquiry

process which they needed to handle some data.

The traditionally designed instruction was the way teachers most regularly

used to present the content to the class. Teacher was mostly in front of the white

board explaining the chemical concepts and structures to students and asking

questions about what he or she just thought. Teacher was at the center of the

teaching process and s/he was the source of the knowledge. Students were mostly

listening, answering teacher questions and note taking. Student questioning was

rare and mostly textbook and teacher questioning were appreciated. After covering

the all chemical concepts, they started to practice with problems and multiple

choice tests.

For detecting the effect of two instructional methods, researcher was

provided the same content to both groups. For instance, science articles were also
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read in the control groups by some students out loud. This assured that the detected
difference was not from the different content loads of the two instructions. For
assuring the treatment verification and fidelity, most of the procedures were tried to
be standardized like test durations were the same for all groups in the study and
another science educator came to both groups’ class hours randomly and took field
notes and filled a classroom observation checklist (Appendix M) about what
happened on that time period. These notes and checklists were checked for their
consistency with what was planned before hand as in both groups’ instructional

processes.

3.8. Data Analysis

3.8.1. Statistical Procedures

All the pretest and posttest results of the study were entered to the SPSS 20
computer program directly and all statistical analyses were conducted with using
this program. Student 1D, group membership, gender and school type were entered
as the starting point of first row in data set among others. Descriptive statistics such
as mean, median, range, skewness and so on were calculated and reported.
Multivariate analysis of covariance (MANCOVA) was used as an inferential

statistical procedure because of existence of covariate and two dependent variables.

MANCOVA statistical procedure has five assumptions: these are normality,
homogeneity of regression, equality of variances, multicollinearity, and
independence of observations. Variables in the present study were tested for

ensuring the all assumptions of MANCOVA.

3.8.2. Power Analysis

During the analyses, the probability of rejecting a null hypothesis (Type 1
error), alpha was set to 0.05 as a priori to hypothesis testing. The probability of
failing to reject a false null hypothesis (Type 2 error), beta was set to 0.20. The
power value was set to 0.80 (1-beta) and the effect size was set to medium value
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2=0,15 prior to the study (Cohen, Cohen, West, & Aiken, 2003). Ka, number of
covariates was 3 and Kb, number of fixed factors was 2 (Treatment (2 sublevels=n-
1=2-1=1) and School Type (2 sublevels=n-1=2-1=1)). Normally, using Kb (2)
value for determining L value is appropriate but at this point researcher took a more
radical approach and used K value (Ka+Kb) for determining the L value which
resulted in a bigger sample size and more power. L value was found 12.83 from
Cohen’s table (Cohen et al. 2003, p.651) for alpha=0.05, power=0.80, and K=5.
The sample size required for this study calculated from these values was 91
(n=L/f2+Ka+Kb+1). For obtaining desired power at the end of the study,
determination of the required sample size prior to the study is a must.

3.8.3. Unit of Analysis

The validity of statistical procedures for any experimental study greatly
depends upon how the data approximate the conditions of statistical model
employed (Peckham, Glass, & Hopkins, 1969). Students, who were in the study,
were determined as the unit of analyses and each intact class indicated the
experimental unit (Hopkins, 1982). Choosing participants as unit of analyses
allows exploring other interesting questions regarding the interaction and
generalizability (Hopkins, 1982). Independence of observations is a significant
assumption of statistical model employed in this study. The eight classes in the
present study were not performed with any intentional selection process, which
causes biased classes. But it is not possible to instruct students individually in an
isolated environment hence this severely restricts external validity. Moreover, for
empowering the quality of the comparison between teaching methods, the
instructional methods (CBCI & TDI) were randomly assigned to control and

experimental classrooms (Peckham, Glass, & Hopkins, 1969).

3.8.4. Procedures for Students’ Opinions Related to the Experimental

Treatment in Focus Groups

Turkish chemistry teachers and students do not have much experience
related to the context based instruction in chemistry education; it is a newly
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adapted approach and there is not much evidence as to how Turkish high school
students responded to it. After experimental students were instructed with the
CBCI and finished all the requirements of the course. Conducting interviews with
all students were very burdensome and ineffective way of investigating their ideas
so we prefer to use focus groups. Focus groups are dynamic environments that use
group interaction to discuss and probe the opinions and positions. Focus groups
were arranged to gather some evidences related to the ideas, beliefs, and
experiences about the effectiveness of contextual course design of the present
study.

For reaching this goal, four focus groups average size of seven students
were conducted totally with 28 students to explore the perspectives of students

related to this design.

1. What are the students’ ideas about the way the content is presented to

them in context-based unit?

2. Are the students’ more motivated and focused on the chemistry learning

than other conventional chemistry classes?

3. Are the students willing to search for their research questions and

additional information related to their posters?

Focus groups were conducted with two different groups of students;
students who seek science related jobs (2 focus groups) and students who seek non-
science related jobs (2 focus groups). Selection process to different interest groups
was made by asking students which profession they will plan to have in the future.
After that their job choices placed them to the either science or non science path in
the focus groups. This distinction was necessary to see how students who have
different interests respond to the CBCI.

3.9. Threats to Internal Validity

There are various internal validity threats for quasi experimental designs
(McMillan & Schumacher, 2001 p.347; Frankel & Wallen, 2000). As a general
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strategy, researcher tried to standardize many procedures such as the way in which
CBCI instruction implemented, the way tests were implied and so on. Additional
information related to participants was collected like age, gender, etc. from the
field to use in analyzing and interpreting results. Field notes were taken related to
the participants, classrooms, teachers, schools, implementation process, extraneous
events, and so on to support for controlling location, history, subject attitude,
instrumentation, and implementation threats (Frankel & Wallen, 2000).

Using MANCOVA as a statistical procedure helped to eliminate the subject
characteristics threat in some level because of using the covariates to statistically
match subjects on certain variables. In addition to this, the intact classes were
randomly assigned as an experimental or a control group for eliminating the subject
characteristics threat. Location threat was not an important issue for this study
because both schools in the present study were in the same neighborhood and the
characteristics of the locations were similar for all participants. Testing effect threat
was considered and time period between implications of tests was set to five weeks

to reduce the remembrance of the pretest responds.

Hawthorne effect and John Henry effect were extremely hard to eliminate in
this kind of studies. Hawthorne effect is positive self presentation of some subjects
because of their self realization of receiving a special treatment (McMillan &
Schumacher, 2001). John Henry effect is realization of some subjects to be in the
control group and because of that they try harder and more motivated than their
usual performance (McMillan & Schumacher, 2001). To deal with this threat,
teachers behaved that the instruction in the entire classes was the regular part of

their instructional style. Both of the threats are the limitation of this study.
3.10. External Validity

The extent to which the results of a research can be generalized to similar
other cases is called external validity (Frankel, Wallen & Hyun, 2011). It is the

degree to which the sample represents the characteristics of the population.

According to statistical analysis, there is a significant effect between the
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achievement scores of both experimental and control groups. Experimental students
who received contextual instruction did better than students who received
traditionally designed instruction. This study is conducted in the Etimesgut district
near 20 kms far from city center of the Ankara. There are 3 Anatolian and 4 public
high schools in the district. Two schools were in the sample. One of them is
Anatolian High School which students enrolled it with an entrance exam. The other
one is public high school in the district. The socio economic status of residents in
the district is usually medium or below medium. Sample size of the present study
(n=222) exceeds the 10% of the accessible population. Hence the findings of the

present study can be generalized to accessible population.
3.11. Assumptions and Limitations

Assumptions and limitations of the present study listed below respectively;
Assumptions

1. All the instruments in the present study conducted in the classroom in

standardized conditions.

2. All the participants of the present study were answered the items

sincerely.

3. Teachers followed the guided instructions in the study and they were not

biased for the sake of any instructional methods.

4. There were no interactions between experimental and control group

students (Independence of observation).
Limitations

1. This study was conducted with 9" grade students in Ankara city center

with Public and Anatolian High Schools.

2. This study only focused on the cleaning materials topic.
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CHAPTER 4

RESULTS AND CONCLUSIONS

4.1. RESULTS

4.1.1. Descriptive Statistics

Screening and cleaning data and missing data analysis were done before the
analysis. Categorical and continuous variables were checked according to any
distorting value which might be entered. Also, reverse items in the attitude toward
environment scale were considered in preliminary analyses. Descriptive statistics

related to continuous variables are presented in Tables 4.1, 4.2 and 4.3 respectively.

Table 4. 1. Descriptive Statistics for All Data

Std.
Minimu | Maximu o )
N Mean | Deviatio Skewness Kurtosis
m m
n
Std. Std.
Statistic | Statistic | Statistic | Statistic | Statistic | Statistic Statistic
Error Error
CMAT _pre 222 1 13 6,96 2,386 144 ,163 -,403 ,325
CMAT _post 222 4 19 11,41 2,933 -,123 ,163 -,408 ,325
SPST 222 6 30 19,70 4,817 -,555 ,163 ,072 ,325
ATES_pre 222 1,89 4,92 3,9731 | ,60924 | -1,005 ,163 1,212 ,325
ATES_post 222 1,25 5,00 3,9996 | ,60254 -,904 ,163 1,361 ,325
Valid N
o 222
(listwise)
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Skewness and Kurtosis values should be in the range of -2 and +2 for a

normal distribution. With reasonably large samples, such as 200+ cases or more,

skewness may not make a substantial difference in the analysis and the risk of

underestimating the variance because of the violation of kurtosis values are

disappeared in the analysis (Tabachnick & Fidel, 2007, p.80). In the present study,
there is a violation of ATES_pre of the kurtosis value 2.144 (Table 4.2) but the

sample size of this study is 222 and because of this, violation of the value is not a

problem regarding the analysis (Tabachnick & Fidel, 2007). The values related to

experimental and control groups were presented respectively in tables 4.2 and 4.3.

All other values are between the margin values and all distributions are counted as

normal regarding the values.

Table 4.2. Descriptive Statistics for Experimental Group

N Minimu | Maximum | Mean Std. Skewness Kurtosis
m Deviation
Statistic | Statistic | Statistic | Statistic | Statistic | Statistic Std. Statistic Std.
Error Error
CMAT _pre 119 2 12 7,30 2,268 ,012 ,222 -,535 ,440
CMAT_post 119 5 19 12,58 2,760 -, 470 ,222 ,243 ,440
SPST 119 6 30 19,98 4,440 -,505 222 321 ,440
ATES pre 119 1,89 4,92 | 4,0051 576 | -1,211 222 2,144 ,440
ATES_post 119 2,61 4,94 4,0378 ,546 -,682 ,222 -,269 ,440
Valid N
o 119
(listwise)
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Table 4.3. Descriptive Statistics for Control Group

N Minimu | Maximu | Mean Std. Skewness Kurtosis
m m Deviation
Statistic | Statistic | Statistic | Statistic Statistic Statistic Std. Statistic Std.
Error Error
CMAT _pre 103 1 13 6,57 2,468 ,350 ,238 -,109 472
CMAT_post 103 4 16 10,05 2,522 ,004 ,238 -,378 472
SPST 103 7 30 19,38 5,223 -,542 ,238 -,220 472
ATES pre 103 1,97 4,89| 3,9361 ,64558 -,812 ,238 ,552 472
ATES_post 103 1,25 5,00| 3,9555 ,66108 -,987 ,238 1,959 472
Valid N
o 103
(listwise)

4.1.2. Inferential Statistics

In this part, the determination of the covariates, assumptions of
MANCOVA and results related to MANCOVA are presented respectively.

4.1.2.1. Determination of Covariates

MANCOVA can be used to control one or more covariates at once and
covariates should be continuous variables (Pallant, 2007). Covariates are mostly
determined regarding their known association with the DV; otherwise, it may not
be as effective as expected. Choosing an optimal set of covariates are very
important because using too many covariates which are correlated with each other
reduces the power (Tabachnick & Fidel, 2007, p. 211). Statistically, the aim is to
determine a small set of covariates which are correlated with DV but not among

each other.
One way to determine the covariates is regarding the theoretical grounds of

the topic and also stated variables in the literature which can be sources of

variability can be used as covariates (Tabachnick & Fidel, 2007). Sometimes, it is
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hard to determine the covariates from the theory or literature because of the
insufficient number of research studies and at this point statistical principles guide
the selection process of covariates. Checking the correlations between the possible
covariates and selecting appropriate ones from them is the other way to determine
the set of covariates. Potential covariates should have a significant correlation with
at least one DV and correlations in between all the IV should be less than 0.80. The
results of the correlation analyses of IV and DV are displayed in the Table 4.4
CMAT pre, SPST, and ATES pre are all have significant correlations with DV’ s;
CMAT post and ATES_post. Correlations among potential covariates are also less
than 0.80 hence choosing these 3 IV’s as a set of covariates in the statistical
analyses looked appropriate. However choosing all three as a set of covariates
violated the homogeneity of regression assumption according to the preliminary
analysis. Taking into account of the results of preliminary analysis, choosing SPST

as an only covariate was reasonable to go on further analysis.

Table 4.4. Correlations between potential covariates and DV

CMAT _post | ATES post | CMAT _pre SPST ATES pre
CMAT _post 1 ,086 3517 4017 ,006
ATES_post ,086 1 137" ,049 658"
CMAT pre 3517 137" 1 3297 206"
SPST 4017 ,049 329" 1 -,027
ATES pre ,006 658" 206" -,027 1

**_Correlation is significant at the 0.01 level (2-tailed). *. Correlation is significant at the 0.05 level (2-tailed).

4.1.2.2. Assumptions of MANCOVA

Assumptions are in critical importance to perform any further statistical

procedures with parametric tests (Field, 2005). Multivariate analysis of covariance

has five assumptions

and

they are normality,

equality of variances,

multicolinearity, independence of observations, and homogeneity of regression.

Skewness and kurtosis values are used for checking the normality

assumption and the values between the range of -2 and +2 can ensure the normality
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(George & Mallery. 2003). Only ATES pre value violated this assumption with a
minor difference (2.14) with the upper boundary 2. This will not affect the analysis
seriously because Tabachnick and Fidel stated that this violation with samples sizes
over 200 is not a significant issue (Tabachnick & Fidel, 2007). Moreover,
multivariate normality can be ensured by checking the Box’s test. Table 4.5
presented the result of this test since Box’s test is not significant; the multivariate

normality assumption was ensured.

Table 4.5. Box's Test of Equality of Covariance Matrices

Box's M 12,955
F 1,415
dfl 9
df2 466795,491
Sig. 175

Multivariate analysis of covariance makes the assumption that samples were
picked up from populations of equal variances. This ensures that variability of
scores for each of the groups is identical. This assumption is controlled by the
Levene’s test for equality of variances. Finding insignificant results for the
variables are hoped. Finding significant results showed that variances for two
groups are not equal. CMAT _post is significant and the variances of two groups
were not equal. The violation of this assumption is fairly robust if the size of
groups (Largest/Smallest=1.5) is reasonably identical (Pallant, 2007). Since sizes
of the groups were in the range of this value in the present study, this violation is

not an issue.

Table 4.6. Levene's Test of Equality of Error Variances

F dfl df2 Sig.
CMAT _post 3,265 3 218 022
ATES_ post 1,075 3 218 360

The multicolineratiy assumption was verified by checking the correlations
among the concerning variables. Since there is not a strong relationship between
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the variables and all the correlations are below the 0.80 in table 4.7, this

assumption was settled.

Table 4.7. Correlations among Concerning Variables

CMAT post | ATES_post CMQT—'O SPST AT'rEeS—p SCHTYPE
CMAT _post 1 ,086 3517 | 4017 | 006 -161"
ATES_ post ,086 1 137" 049 | 658" 021
CMAT pre 3517 137" 1 3297 | 206" -,300"
SPST 4017 ,049 329 1 -,027 -,413"7
ATES pre ,006 658" 206" | -,027 1 ,053
SCH TYPE -161" 021 3007 |-4137| ,053 1

**_Correlation is significant at the 0.01 level (2-tailed). *. Correlation is significant at the 0.05 level (2-tailed).

Independence of observation were tried to be reach by the researcher by

preventing students interaction while performing the tests in the classroom. In

addition all tests were checked for any violation of this assumption while entering

the data. The last assumption is homogeneity of regression and it was checked by

writing the below syntax (Figure 4.1) and running it in the SPSS (Tabachnick &

Fidel, 2007, p. 282)

Figure 4.1. Syntax for Homogeneity of Regression

MANOVA Ct_post_sum,Ate_post_mean,Spst_sum by Schtyp(1,2),Group(1,2)

/PRINT=SIGNIF(BRIEF)
/ANALYSIS=Ct_post_sum,Ate_post_mean
/IDESIGN=Spst_sum,Schtyp,Group,Schtyp by Group,
POOL(Spst_sum) by Schtyp +

POOL(Spst_sum) by Group +

POOL(Spst_sum) by Schtyp by Group
/ANALYSIS=Ct_post_sum
/DESIGN=Spst_sum,Schtyp,Group,Schtyp by Group,
POOL(Spst_sum) by Schtyp +

POOL(Spst_sum) by Group +

POOL(Spst_sum) by Schtyp by Group
/ANALYSIS=Ate_post_mean
/IDESIGN=Spst_sum,Schtyp,Group,Schtyp by Group,
POOL(Spst_sum) by Schtyp +

POOL(Spst_sum) by Group +

POOL(Spst_sum) by Schtyp by Group.
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According to the result of the homogeneity of regression test, a statistical
non significant interaction was detected F(6,426)=1.883, p=0,082>0,001 (The more
stringent cut off is used) (Tabachnick & Fidel, 2007, p. 281). Homogeneity of

regression assumption was satisfied.

4.1.2.3. Results related to MANCOVA

Two way multivariate analysis of covariance was performed to investigate
achievement and attitude differences in group membership and school type
variables. Preliminary assumption testing was conducted to verify for normality,
equality of variances, multicolinearity, independence of observations, and
homogeneity of regression, with no serious violations observed. Two way
multivariate analysis of covariance was performed with the IBM SPSS Statistics 20
program (Green & Salkind, 2007). Results related to the model indicated in the
table 4.8.

The Wilks” Lambda of 0,802 is significant, F(2, 216)=26,715, p= 0,00;
partial eta squared=0,198, indicating that we can reject the null hypothesis 1. There
is a significant mean difference on the collective dependent variables of
CMAT _post and ATES_post between experiment and control groups when SPST
were controlled. The multivariate partial eta squared 0,198 indicates almost 20% of
multivariate variance of the collective dependent variables is associated with the
group factor. The observed power value regarding the treatment is 1,0 and it is
greater than the assigned power 0,80 at the beginning of the study. Since effect
size was preset as medium (0,15), calculated eta squared was medium to large
(0,198-Tabachnick & Fidel, 2007, p.55) . Hence, it can be concluded that present
study has a practical significance. The Eta Squared value based on Wilks” Lambda
indicates the difference between the groups was large similarly it can be said that
almost 20% of multivariate variance of dependent variables is related to the

treatment.
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Table 4.8. Result of MANCOVA

Effect Wilks’ F Hyp. Error Sig. | Eta | Observed
Lambda df df Sq.
Power
Treatment ,802 26,715 | 2,0 216,0 |,000 |,198 | 1,00
School Type ,998 231 2,0 216,0 |,794 | ,002 |,086
Treatment* | 974 2,882 |20 216,0 |,058 |,026 |,560
School Type

The Wilks’ Lambda of 0,998 is not significant, F(2, 216)=0,231, p=0,794;
partial eta squared=0,002, indicating that we cannot reject the null hypothesis 2 that
there is no significant mean difference between posttest mean scores of anatolian
and public high school students on the collective dependent variables of

CMAT _post and ATES_post between groups when SPST scores was controlled.

The Wilks’ Lambda of 0,974 is not significant, F(2, 216)=2,882, p=0,058;
partial eta squared=0,026, indicating that we cannot reject the null hypothesis 3 that
there is significant mean difference on the collective dependent variables of
CMAT _post and ATES_post for the interaction of treatment with school type when
SPST was controlled.

Covariate SPST was significantly contributed to the adjustment of the
dependent variables. The Wilks’ Lambda of 0,856 was significant for SPST,
F(2,216)=18,217, p=0,000; partial eta squared=0,144. The effect size of the
covariate SPST included in the present analysis was medium to large (0,144-
Tabachnick & Fidel, 2007, p.55).
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Table 4.9. Results of MANCOVA Regarding the Covariate

Effect Wilks’ F Hyp. Error Sig. | Eta | Observed
Lambda df df Sq.
Power
SPST ,856 18,217 | 2,0 216,0 |,000 |,144 | 1,0

In order to check the effects on each dependent variable separately follow
up ANCOVAS were performed instead of step down analysis because the
relationship between the dependent variables’ was quite small (0,086-Correlations

among concerning variables table 4.7).

Associated with the group, CMAT_post was significantly effective
F(1,217)=53,39, p=0,000; partial eta squared=0,197. The results showed that there
is significant difference between the posttest mean scores of students taught via
CBCI design and who taught via TDI on the population means of CMAT posttest
scores when the pretest scores of SPST scores are controlled. Meanwhile,
ATES post was no significant effect F(1,217)=0,85, p=0,357; partial eta
squared=0,004. There is no significant difference between the posttest mean scores
of students taught via CBCI oriented teaching and who taught via TDI teaching on
the population means of attitudes toward environment posttest scores when the
pretest scores of science process skills test scores are controlled.

Associated with the school type CMAT post F(1,217)=0,109, p=0,742,
partial eta squared=0,001 and ATES_post F(1,217)=0,333, p=0,564, partial eta
squared=0,002 are both were not significant. There is no statistically significant
difference on the posttest mean scores between anatolian and public high school
students’ understanding of cleaning materials concepts when the pretest scores of
science process skills test scores are controlled and there is no statistically
significant difference on the posttest mean scores between anatolian and public
high school students’ attitudes toward environment when the pretest scores of

science process skKills test scores are controlled.
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Associated with the Group*School Type interaction, CMAT_post was
significant F(1,217)=5,686, p=0,018; partial eta squared=0,026. There is
statistically significant interaction between methods of teaching and school type on
students’ understanding of cleaning materials concepts when the pretest scores of
science process skills test scores are controlled. Meanwhile ATES_post was not
significant F(1,217)=0,039, p=0,844; partial eta squared=0,000. There is no
statistically significant interaction between methods of teaching and school type on
students’ attitudes toward environment when the pretest scores of science process

skills test scores are controlled.

To explore the effects of CMAT-post and ATES_post plots were drawn.

Figure 4.2. Estimated Marginal Means of CMAT _post
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In both schools, the differences in CMAT _post scores are in favor of
experimental groups. However, Anatolian High School students seem to benefit

more from contextual approach.
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Figure 4.3. Estimated Marginal Means of ATES_post
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The plot shows that the contextual approach proportionally contributes to
students ATES post in both Public High School and Anatolian High School. In
addition, this contribution is in the favor of Public High School Students. In this
school, contextual approach seems to improve their attitudes more than Anatolian

High School. This non significant rise probably explained with social desirability.

4.1.3. Students’ Opinions Related to the Treatment in Focus Groups

The aim of the focus groups were to bring out what students think about the
contextual design, which points they were pleased about, and which points were
needed to develop for more meaningful design. Four focus groups were conducted
considering the two different student groups and these were students who plan to
follow science and non-science related careers. Each two focus groups were
conducted taking into account of the school type. Results were reported under two
headings because school type was not found significant in quantitative data
analysis. In addition, students stated similar advantages and challenges related to
the contextual design in both schools.
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4.1.3.1. Students Who Seek Non-Science Related Jobs (2 Focus Groups)

The aim of these two focus groups were to bring out what students who
prefer to follow a non-science major career were thinking about related to our
contextual design. Each focus group approximately took 25 minutes. There were
seven students in each focus group. They were planning to follow career paths such
as interpreter, prosecutor, actor or actress, psychologist, reporter, and teacher in

social sciences. Their general ideas on design were reported below.

One of the students started to talk about their position against chemistry

course.

“I liked the chemistry but lately I lost my interest to
chemistry because it turned to formulas and calculations

on the board”’

They mentioned the powerful emphasis of mathematical problem solving in
chemistry as a barrier for them to engage in chemistry because they believed that
they do not have sufficient mathematical skills to solve the proposed problems. In
addition, they did not realize the relevance of many disciplines such as math topics

to their daily life.

““We are learning the functions topic in weeks from our
mathematics teacher, | have no idea how it is useful to us

and how I can use functions knowledge in my life”’

One of the students explained why she liked the ice breaker activity which
they saw how the soap helped to mix with oil and water together and removed oil

and stain. She mentioned a case;
““My mother always told me to wash my hands with the

soap but mostly I am too lazy to wash my hands with it. |

usually use just water but now | understand how soap
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functions to remove oil or stain from my hands and only

water is not enough.’’

As another important point they presented their ideas over the chemical

storylines. They are mostly pleased with chemical storylines and said that;

“‘I read them all by myself and also I read all the chemical

storylines to my mother and my sisters’’

““When I was reading the chemical storyline about the
bleach, my mother told me that she poisoned from the
mixing bleach with tuzruhu (A diluted HCI solution used

as a cleaning material) while cleaning the toilets *’

‘““‘Before the course, I believed that if I mixed many
cleaning agents together in cleaning, | get better results.
But now, | am very attentive while using them and | prefer

to buy odorless and less intense ones’’

These quotes strongly emphasized that students realized relevance of
cleaning materials topic to daily life easily with chemical storylines. They read the
chemical storylines properly and they shared what they learned from them to their
friends and their family. This process helped them to see the relevance of chemistry
knowledge to their daily lives and they did not compartmentalize what they learn in
the school as school knowledge. In addition, mother of one of the students told her
daughter about her poisoning story because of mixing inappropriate cleaning
chemicals in the house. The emergence of these kinds of stories from students’

daily lives supported the contextual and meaningful learning of chemistry.

Moreover 9 of the students pointed out that they liked the chemical
storylines which mentioned the history of soap and how animals clean their selves.
They discussed the importance of knowing how the things were firstly discovered

or explored. They realized that if they knew the historical development process it
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was hard to forget. The historical developmental process framed the chemical talk
into a context. The chemical storylines about how animals clean their selves was
another popular chemical storyline because most of the students were starting to
observe their pets or street animals to understand how they clean themselves in a
closer perspective. They thought of how fishes clean themselves because they are
already in the water. Some students also mentioned their surprise when they learn
how some animals like lions, flies and others clean their bodies. Chemical
storylines seemed very useful to engage these students to chemistry. Perhaps, these
students have more social sciences background and they enjoyed reading the

chemistry concepts in chemical storylines.

In the design also there were student generated research questions and
students also mentioned them in the focus groups. There are two quotes below
related to that;

““We are very bored of writing and drawing in many
courses. Our teachers were writing on the board then we
were rewriting. Research questions provided chances for

doing different things than just writing to our notebooks’’

‘“My research problem was about dry cleaning. I went to
the dry cleaning shop, | talked to the workers and the shop
owner, took photos, and learned how they dry-cleaned the
clothes in general. | also examined their advertisement
leaflets to get some tips for my poster. It is fun to search

for something you wonder about”’

The advantages of using student generated questions were obvious in these
quotes. Using student generated questions seemed effective because research
questions were generated from the context and included sub-questions which
mostly required students to do some additional research (Stinner, 2006). In
addition, students seemed to present their enthusiasm of preparing their posters

from the practical field. Furthermore, one student from the group who search for
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the effects of detergents on environment stated that they were very surprised when
they realized that there are alternative ingredients for producing detergents which
are environmental friendly but most producers used to prefer cheap and non

environmental friendly ingredients just for economical reasons.

Moreover, students discussed how they proceed and which resources they
used in their research process in focus groups. Most of them reported that they
followed what they planned in their research plan. They wrote what they planned to
do as a research work and which parts were responsible for whom. They mentioned
the main source for their research was the internet but they also stated that they
realized many web sites providing an insufficient, similar or same knowledge for
their research topic. Then they turned to other resources such as their textbooks,

parents, books, more knowledgeable people, and chemists.

They were mostly pleased about preparing posters and presenting them in
the last week of the course. These quotes were from students regarding this issue;

‘“Making presentations in the last week was useful

because it was a repetition of what we learned as a whole”’

“I really liked the poster which showed how bleach
brightens different types of fabric. They put different types
of fabric and dropped bleach on each of them. It was really
interesting to see the effects of bleach on different types of

fabrics in the classroom.’’

I liked many posters and read most of them, we hanged
them to our class’s walls also many students from other

classes came to see them”’
Besides these positive quotes, some students talked about that some fonts

and font sizes were not appropriate to read effectively and some posters were

proposing too much knowledge then critical points. In addition some presentations
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were not as inspiring and informative as they hoped. But one of the students

explained this case in below quote;

“We mostly experienced in preparing power point
presentations, posters and poster presentations were
different then power point presentations. | think in time,

we will be better in this too.”’

Besides these evidences in effectiveness, students in these focus groups
mentioned some points. Although they were pleased to engage in a research, they
stated the work and time required to end up the research. Another concern of the
students was the grades because they said that their families valued the grades more
than everything. The extra work they made was just for the sake of their own
learning. Under the high stake testing pressure this motivation was not seem to be
expanding over upper classes in the high school. Moreover three students said that
they were also very happy with note taking and teacher centered education. They

said that they preferred to learn in more structured environments.

4.1.3.2. Students Who Seek Science Related Jobs (2 Focus Groups)

The aim of these two focus groups were to bring out what students who
prefer to follow a science major career were thinking about related to our
contextual design. Each focus group approximately took 20 minutes. There were
seven students in each focus group. They were planning to follow career paths such
as doctor, engineer, and teacher in science branches. Most of them would like to be

a doctor and they have more positive point of view to science related branches.

One of the students mentioned that he has positive attitudes toward

chemistry. He mentioned what he liked especially in the design in this quote.
“Normally, I did not realize how chemistry is

intermingled with our life. For instance | learned that

soaps are basic in the school and I continued to learn other
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staff but in this instruction, when | went to home | needed
to check the soap boxes we had in the house because we
had a discussion related to it in the class. | saw my sister’s
soap box and on the box it was written that it was neutral.

Then | started to inquiry about the knowledge I learn from
the school and | searched from the internet and | chose my
research questions related to how soap pH changed with

its structure and ingredients.”’

Relevance also seemed to be an important factor for students while learning
new knowledge. Putting new knowledge in a context supported students to realize
its importance and they noticed their connections with the daily life. Most of them
stated that they liked the chemical storylines because they liked to learn new things

about chemistry.

““I liked chemistry and physics because of that I liked to
read related to these subject topics. Chemical storylines
are nice they expand our point of views related to cleaning

materials and their effects on the environment.”’

They mostly seemed to be pleased about research questions; they said that
they learn new things and it was nice to put some effort to enhance their
knowledge. One of the students mentioned that what she learned in her research

project also helped her in his biology exam.

“While | was searching for the harmful effects of
detergents to our water supplies, | learned the concept of
eutrophication. What was it and how it happened. Similar
topics were also discussed in the biology class and our
biology teacher asked us to define and explain the
eutrophication concept in the exam. | searched for it, |
explained it to the classroom in the presentations, | knew it
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very well. It was really easy for me to handle the

question.”’

It was one of the evidences of the effectiveness of design. This girl stated
her transfer of knowledge to chemistry to biology. The design provided chances for
students to transfer their knowledge to other disciplines and situations. In addition
to this, most of the students mentioned their willingness and excitement of
searching what they wonder about. Their most popular resources for the research
were internet, encyclopedias, textbooks and other books related to chemistry.
Another girl noted that posters were also very effective for him to remember many
concepts. She explained that she remembered most of the pictures in the posters and
in some way they helped her in the exam to remember many things easily. One of

the students explained his difficulty as in below quote while preparing the posters.

“It was more difficult for me to frame and outline the
research in the poster, because you searched for huge pile
of information to summarize the basic points in the poster

took time and effort”’

Some students were also mentioned that they had difficulty to understand
some chemical concepts such as desulfurization while they were going deeper in
the research process. But they mostly got help from their teachers about these
concepts and how to frame their research into the posters. They also discussed
about the poster presentations and they stated that preparing these presentations
were stressful because they were not get used to make presentations in front of the
class. But they felt more responsible and strict in the research process because of to

be a presenter in front of the class.

Five of the students in the focus groups mentioned that they were also happy
about the teacher centered method. They said that their traditional instruction was
mostly based on practicing with problems and test questions. The focus was on

school exams and university entrance examination. They perceived it as a task and
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they mostly do not need to try to learn it meaningfully. They stated that if they get

good grades and better test results, they will please them and their families.

4.1.3.3. Summary of the Focus Group Results

Firstly to keep in mind that these focus groups reflected students’ ideas who
were instructed in the contextual design for only five weeks because of that, results
from these focus groups were evidences of the effectiveness of this design in the
present study. In addition to this, focus groups were conducted in a very limited

time and resources for just searching for pros and cons of the present design.

It was obvious that context-based instruction comprised of chemical
storylines and student generated questions was appreciated from the experimental
group students. Students were pleased about to be instructed with this type of
instruction however also there were some points to be considered. The challenges
were mostly related to the two main sources. Some challenges were related to the
educational system and some were from the design. Some problems such as high-
stake testing pressure, content-load, physical conditions, teachers openness to
innovative approaches and class size are important problems in our educational
system which also affect the quality of any type instruction. Some other problems
related to the context-based design are its non linear sequence, more labor intense
instruction than traditional one, and maybe it does not satisfy all the learners.
Students in these focus groups mentioned many of these challenges as a concern.
They were new in this type of design and some of the concerns were easily handled

over their experience with the design.

Moreover there were some interesting points in the focus group results.
Students did not prefer to use libraries as a source of knowledge. Beside they
seemed to be very adapted to use internet as a source of their research. It was also
an evidence of quick transformation to electronic resources. In addition to this,
Anatolian high school students did not use their second language advantage and did
not search for any English articles. They also preferred to use Turkish web sites and

documents.
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4.2. CONCLUSIONS

The following conclusions were the summary of the results:

1. The context based chemistry instruction produced a significantly better
acquisition of chemical concepts and ideas regarding the cleaning materials
topic than traditionally designed chemistry instruction.

2. The context based chemistry instruction produced a rise in students’
attitudes toward environment but this rise was not significant regarding the
cleaning materials topic in statistical analysis.

3. Science Process Skills made a contribution to the students’ understanding of

cleaning materials topic.

4. There was no significant effect of school type on students’ understanding of
cleaning materials topic as a chemistry subject and their attitudes towards

environment.
5. Chemical storylines and student generated questions embedded contextual

teaching and learning practices have a big potential to foster students

curiosity and motivation.
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CHAPTER 5

DISCUSSION, IMPLICATIONS AND RECOMMENDATIONS

This chapter is composed of three subsections.

5.1. DISCUSSION

The purpose of the present study was to investigate the effects of CBCI on
students’ achievement and attitude outcomes on cleaning materials topic in a quasi-
experimental study. This research was designed because of the stated need
(Medrich, Calderon & Hoachlander, 2002; Ultay & Calik, 2011) in the literature
about the effects of contextual teaching and learning practices on students’
achievement and attitude outcomes. The contribution of the present study to the
literature is for generating evidences of the effectiveness of contextual design in
Turkish high schools settings. While discussing the results, readers keep in mind
that results are for the instructional design which was developed as a contextual
design with multiple contexts (Four Contexts) comprised with chemical storylines

(narratives), student generated questions, and supportive materials.

Turkey is contextually different from many other countries in the world
because it has a strictly centralized educational system with a heavy content-loaded
curriculum which demands teachers to royally follow the curriculum principles and
contents. Although, Turkish curriculum is very centralized and possessed a heavy
content-load, Turkish science educators initiated the adaptation of contextual
teaching and learning principles to high school courses (Demircioglu, Demircioglu
& Calik, 2009; Kutu & Sozbilir, 2011; Acar & Yaman, 2011), university courses
(Ultay, 2012; Ozay & Cam, 2011) and curricula (Balta & Eryilmaz, 2011).
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In Turkey, chemistry high school curriculum was not designed according to
the principles of context-based approach. One of the concerns Reid (2000)
mentioned emerged at this point that the content of the designed contextual
instruction was determined by the demands of the Turkish curriculum even though
there were enacted contexts. This study was one of the first attempts (Demircioglu,
Demircioglu & Calik, 2009; Ilhan, 2010; Kutu & Sozbilir, 2011) to design a
context based chemistry instructional design that tried to be fit into the Turkish
school system. Ramsden (1997) noted that the effectiveness of context-based
approach is obvious in many chemistry topics, but in some areas of chemistry it
comes into prominence. Because of this, the chosen topic was intentionally a
conceptual one (Cleaning Materials), which includes almost no mathematical
calculations. Because utilization of conceptual topics leads to an increase in
achievement outcomes, we have observed a similar and significant success level in

the present study.

As a conclusion, it can be inferred that context-based instructional design
caused a significantly better acquisition to understand cleaning materials topic than
the conceptual instruction (Traditionally designed instruction). In both schools, the
differences in CMAT _post test scores are in favor of experimental groups.
However, Anatolian High School students seem to benefit more from contextual
approach. This study was additional evidence that context-based instructional
design produce better student achievement outcomes in Turkish educational
settings. The probable underlying reasons of the effectiveness of the contextual
design in students’ achievement scores were related to the characteristics of

context-based instructional design.

Chemical storylines were one of the first important characteristics in this
design which supported to frame a better context based instruction. Students stated
in focus groups stated that chemical storylines were attractive and interesting, and
framed the chemical concepts in a context. Chemical storylines presented the
chemical concepts and their relationship with each other in a more meaningfully

way than normal texts because they portrayed the situation of their discoveries,
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presented the historical developmental process, and stated how, when, and why
they were needed for which reasons. In some other studies also reported the
effectiveness of chemical storylines embedded contextual teaching and learning in
chemistry (Demircioglu, Demircioglu, & Calik, 2009; Luhl, 1990) and other
subjects (Bostrom, 2010; Koch, 2010).

Another important characteristic of context based instruction was its
emphasis of relevance of knowledge to students’ daily lives. In the present study,
students gave many examples about the connections between chemistry and
everyday situations. This type of instruction persuaded students to learn chemistry
concepts more willingly because they realized that they have a chance to use their
chemistry knowledge in their daily life. Context-based instruction does not allow
students to compartmentalize their school knowledge and what they encounter in
their lives (King, 2009). It helps students to connect their school knowledge to their
everyday situation similar to other studies (Sutman & Bruce, 1992; Hofstein,
Kesner & Ben-Zvi, 2000; Wiersta & Wubbels, 1994). This makes school
knowledge meaningful to students, so they are more motivated and interested in
their science lessons in the school (Parchmann et al., 2006; Ramsden, 1997) which
supported their academic achievement (Sutman & Bruce, 1992; Gutwill-Wise,
2001).

Student generated questions were also another motivating factor for
meaningful learning. Students should be more attentive and connected because they
had to think a research question. To pose a good question, they had to know
something about the topic and needed to think about it. Moreover, students, who
are encouraged to pose their own questions about a course topic, develop their
understanding as, first, to how answers are related, conditional, contextual, and,
second, how their answers lead to supplementary questions. Besides, they used
plenty of resources to reach their answers such as internet, books, more
knowledgeable others and so on. Most of the students were pleased and motivated
about searching for their own research questions not the textbooks’ or teachers’
questions. Student generated questions were also regarded as an important

diagnostic tool for improving and regulating their understanding and
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comprehension (Bowker, 2010; Dillon, 1990; Deluty, 2010). This active process of
questioning rather than the passive repetition of concepts and facts supports the
development of critical and creative thinking, which shapes students’ perspective
because students searched for what they wondered about the topic as a team. This
was a leading factor to search for additional knowledge related to the topic. At the
end of the course, presenting their findings the whole class and preparing the
posters kept them in track and confirmed their learning.

Some research studies in Turkey reported the effectiveness of context based
instruction (Demircioglu, Demircioglu & Calik, 2009; Ilhan, 2010; Kutu &
Sozbilir, 2011) and produced better achievement results in topics ‘periodic table’’,
““‘chemical equilibrium’ and ‘‘chemistry in our lives unit’” respectively. In
addition, there are research studies which found significant student achievement
results in contextual physics (Ultay, 2012) and biology (Ozay & Cam, 2011; Acar
& Yaman, 2011; Yaman, 2009) courses in Turkey. There were also evidences for
the effectiveness of context based instruction from many other research studies.
Similar findings were noted in many studies in many different countries. Barker
and Millar in two studies (1999:2000) reported a better conceptual understanding
of chemical ideas such as thermodynamics, chemical bonding, and chemical
reactions in context-based instruction. Bennett et al. (2005) pointed out that
students are more motivated, willing to take responsibility for their learning and
enthusiastic about the course work if they were instructed with contextual teaching
and learning. Gutwill-Wise (2001) conducted a study with context-based modules
in university introductory chemistry course. The researcher found a better student
understanding in chemistry in modular classrooms. In addition modular approach
students had better scientific thinking skills which were measured by in depth
interviews. Bennett (2007) stated that context-based approach if it is executed in
certain ways at least as good as traditional approaches.

Results related to the attitudes toward environment were not as powerful as
expected. There was a rise in both experimental and control groups and the rise in
experimental group was higher than control group but this rise was not significant

according to the statistical analysis. Social desirability is mostly a case in Turkey
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maybe some students did not fill the scale intuitively and sincerely but just to filled
it what would be expected for them as in the both tests. Moreover, attitude change
is a very complex process and needed a long term intervention. Five weeks
intervention time maybe was not enough to make any significant changes in
student attitudes. Maybe one of the probable reasons for not determining a
significant rise in the attitude toward environment was students’ initial high
positive attitudes toward environment similarly in some other research studies
(Kutu & Sozbilir, 2011). These are the probable reasons for not finding a
significant rise in students’ attitudes toward environment. On the other hand, there
were studies which reported attitude change under context-based instructional
practices (Demircioglu, Demircioglu, & Calik, 2009; Bennett, 2007; Gutwill-Wise,
2001; Ultay & Calik 2011).

School type was not significant factor on CMAT and ATES. In our study,
both types of schools are in the same neighborhood and students’ parents are
approximately similar socio economic statuses. So the reason why we did not find
any significant difference in school types may have been related to this. One of the
important factors that determine school success was directly related to the socio
economic status of parents (OECD, 2012). In addition there were different findings
in the literature related to school type. Mostly similar approaches were producing
similar achievement raises in different school types such as public schools (Bektas,
2011; Kaya, 2011), Anatolian high schools (Tasdelen, 2011) and private schools
(Bulbul, 2010). On the other hand some studies reported the better achievement
results with Anatolian High School Students than Public High School Students
(Berberoglu, 2005; Demirel, 1986). Berberoglu (2005) and some also reported the
trend in achievement decline in Anatolian high schools. Moreover, some studies
reported the better student performance in some school types such as public
(Newhouse & Beegle, 2006) but others reported better results with private schools
(Jimenez, Lockheed, & Paque, 1991). In addition, Recber (2010) found that school

type was mostly decisive in students’ attitudes.

Focus group results also indicated a rise in students’ appreciation and

motivation. Students connected to the chemical ideas with real life issues and
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realized the relevance of chemistry to their daily lives. This study was also
additional evidence that context-based instruction was effective if executed under
certain conditions. Excerpts from focus groups supported the effective usage of
chemical storylines (narratives) in the present study similar to other studies
(Demircioglu, Demircioglu, and Calik, 2009; Bostrom, 2008; Koch, 2010). The
student generated questions which was one of the important parts of this study
provided students chance to engage their ideas and problems. Many students in
focus groups stated its excitement to fulfill their learning needs with their own
research questions. Many studies reported a rise in motivation with context based
approach similar to our study (Sutman & Bruce, 1992; Hofstein, Kesner & Ben-
Zvi, 2000; Wiersta & Wubbels, 1994).

5.2. IMPLICATIONS
Context based chemistry instruction is a valuable approach for teachers who
are more open to new methodologies and approaches. This study provided some

new perspectives of implication of a contextual design and these are:

1. Contextual teaching and learning practices are good alternatives of

classroom instruction for cleaning materials topic and others.

2. Contextual teaching and learning practices can be used with chemical story

lines and student generated questions effectively.

3. Contextual teaching and learning practices can be used in the classroom

instruction to please and motivate the students to chemistry.

4. Contextual teaching and learning can be a basis while preparing a new and

innovative curriculum.
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5.3. RECOMMENDATIONS

These are some recommendations for further research:

1. Similar studies can be carried out for different grade levels and different

topics to investigate the effectiveness of context based instruction.

2. Similar studies can be planned for longer time periods of treatment such as

2 to 3 months to see the long term effects on context based education.

3. Similar studies can be organized with different school types such as public,
private and public Anatolian high schools for tracking the effectiveness of

context based instruction in different school environments.

4. Similar studies can be conducted with chemistry topics which has more
quantitative dimension and mathematical problem solving in it to monitor

the effects of context based instruction in that type of activities.

5. For further studies, maybe retention of achievement test might be used to
determine students’ knowledge gain and what remains for them sometime

later.

6. Other variables such as attitudes toward chemistry can be added to similar

studies.

7. Chemical storylines and student generated questions can be used as an
effective tool to engage and connect students to chemistry concepts

effectively in further studies.
8. Science Process Skills are important for students and teachers should

develop activities which emphasize and improve students’ science process

skills.
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APPENDIX A

CLEANING MATERIALS ACHIEVEMENT TEST

1. Asagidakilerden hangisi eski zamanlarda insanlarin kullandiklar1 temizlik
malzemelerinden degildir?

a) Kil

b) Kiil

c) Sit

d) Bitki Ozleri
e) Kolonya

2. Sabunlagma olay1 asagidaki seceneklerden hangisinde en uygun sekilde
anlatilmigtir?

a) Yag+KCI = Sabun+ Su

b) Yag+ SiO, = Sabun + Gliserol

c) Yag+HCl = Sabun+ Su

d) Yag+NaOH = Sabun + Gliserin

e) Yag+ HCl = Sabun + Lauril Alkol

3. I. Sert sabunlar karboksilli asitlerin Na tuzlaridir.
II. Yumusak sabuna 6rnek olarak arap sabunu verilebilir.
III. Suda ¢bziinmeyen sert sabunlarda vardir.
Yukarida verilen yargilardan hangileri dogrudur?

a) lvell
b) Ilvelll
¢) YalmzI
d) YalmzII
e) I, Ilvelll
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4. Sabunun kalitesini belli eden en 6nemli faktor nedir?

a) Sabunun yapildig1 havanin nem miktar1
b) Yagdaki asit miktari

c) Sert su ile sabun yapilmasi

d) Icine silikat karismamalidir.

e) Icine katilan kiil miktaridir.

5. Asagidaki maddelerden hangisi sabun yapisinda bulunmamasi gereken bir
maddedir?

a) Amonyak

b) Sud Kostik (NaOH)
c) Silikatlar

d) Sodyum Perborat
e) Talk

6. Yiizey aktif maddeler yapilarindan dolay1 asagidakilerden hangisinde
¢Ozilinebilir?

a) Yalniz Suda

b) Yalniz Yagda

c) Hem yagda hem suda
d) Safsivilarda

e) Sivi—Kati karisimlarda

7. Hidrofil ve hidrofob ile ilgili asagidaki ifadelerden hangisi ya da hangileri
dogrudur?

Hidrofil u¢ suyu sever
Hidrofob ug suyu sever
Hidrofil ug polardir
Hidrofob ug¢ apolardir

PohdPRE

a) Yalmiz I
b) Yalmz II
c) Yalmz IV
d) Hvelll
e) I, 1lvelV
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8. Temizlik maddeleri genel hatlar1 ile siniflandirilirsa asagidakilerden hangisi bir
sinif olusturmaz?

a) Camagir Suyu

b) Camasir Sodasi

€) Camasir Yumusaticilar
d) Sabunlar

e) Deterjanlar

9.

Sert Su + Sabun = Sabunun organik asidinin kalsiyum veya
magnezyum tuzu =—> Suda ¢oziinmez ve gri renkli kdpiik
Verir,

Sert Su + Deterjan = Deterjanin organik asidinin kalsiyum ve
magnezyum tuzu —> Suda ¢oziiniir.

Yukarida sert su ile sabun ve deterjanin etkilesimi gosterilmistir, buna goére
asagidaki yargilardan hangisi dogrudur?

a) Sert su ile sabun ve deterjan etkilesimi sonucu benzer yapida kalsiyum
ve magnezyum tuzlari olusugu i¢in sabun ve deterjan arasinda sert su ile
etkilesimleri agisindan bir fark yoktur.

b) Sert su ile sabun arasindaki etkilesim sonucu olusan kalsiyum ve
magnezyum tuzlar1 suda ¢oziinmeyerek lekelerin tizerinde birikir ve
lekelerin temizlenmesini kolaylastirir.

c) Sert su ile deterjan arasindaki etkilesim sonucu olusan kalsiyum ve
magnezyum tuzlar1 suda ¢6ziindiigii i¢cin deterjanlar sert sularda

sabundan daha etkilidir.

d) Sert sularda sabunun gri renkli kopiik vermesi sert sularda sabunun
etkinligini artirir.

e) Sabun ve deterjan kullanimi ve etkisi agisindan sert sular bir fark
yaratmazlar.
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10. Camasir sularinin yapisi asagidaki etkilerden hangisinden etkilenmez?

a) Suyun sertligi
b) Sicaklik

¢) Metal Iyonlar
d) PH

e) Isik

11. Deterjanlar ile ilgili olarak,

l. Uzun zincirli siilfat ve siilfonatlarin sodyum tuzlaridir.

Il. En 6nemli 6zellikleri sert sulardaki metal iyonlari ile lekelerin
iizerinde kat1 ¢okelekler olusturmalar1 ve boylece lekeleri
temizlemeleridir.

1. Yiizey aktif maddeler igerirler.

Yargilarindan hangileri dogrudur?

a) YalmzI
b) Ivell
c) Ilvelll
d) lvelll
e) I, 1lvelll

12. Camasir sodast ile ilgili verilen bilgilerden hangisi yanligtir?

a) Bir temizlik maddesidir.

b) Kimyasal yapisi deterjanin yapisina benzer.
¢) Kimyadaki ad1 sodyum karbonattir.

d) Suile tepkimesinden NaOH olusur

e) Sert sularda kullanilabilr.
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13. 1. Hayvansal yaglar ile yapilan sabunlar sert ve suya dayaniklidir.

I1. Bitkisel yaglardan yapilan sabunlar suda daha ¢abuk ¢dziiniir ve bol
kopiik olusur.

III. Sabun yapiminda NaOH ya da KOH gibi bazlar kullanilmalidir.

Sabunlar ile ilgili arastirma yapan bir 6grencinin ulastig1 yukaridaki bilgilerden

hangileri dogrudur?

a) YalmizI
b) Ivell
c) I, 1lvelll
d) Tvelll
e) 1lvelll

2
14. Sabun molekiillerinin (%‘“’) ve su molekiillerinin ( 5®) kirli bir camasirin
iizerinden kiri nasil temizledigi asagida verilenlerden hangisinde dogru

gosterilmistir?
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15. Arap sabunu ile ilgili,
I. Yumusak sabun 6rnegidir.
II. Yaglarin potasyum tuzlaridir.

III. Cevreye deterjanlardan fazla zarar verir.

Yargilarindan hangileri dogrudur?

a) Yalmiz I
b) ITvell
c) lvelll
d) IHvelll
e) I, 1velll
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16. Sabun ve deterjan aktif molekiilleri i¢in yargilarindan hangisi yanligtir?

a)
b)
c)
d)
e)

Cok sayida atom igeren uzun molekiillerdir.

Yapilarinda ¢ok sayida C ve H atomu bulunur.

Hidrofil, hidrofob ve nétr kisimlar olmak iizere 3 boliimden olusurlar.
Suda ¢oziiniirler.

Apolar organik molekiiller olan kirlerle aktif molekiillerin hidrofob
kisimlar etkilesime girer.

17. Ayse annesinin eve aldig1 temizlik tUriinleri kutularini yerlerine yerlestirecektir

ama hangi markanin hangi {iriin oldugunu bilmemektedir. Asagida kutular ve

iirtinler ile ilgili bilgiler verilmistir. Ayse hangi tirtinii hangi kutuya koymalidir.

A marka iirlinlin i¢indekiler boliimiinde sodyum lauril siilfat icerdigi ve sert
sularda ve diisiik 1s1larda bile etkili oldugu yazihidir.

B marka iirliniin i¢indekiler boliimiinde sodyum stearat icerdigi ve dogada
kolay parcalanabilecegi yazilidir.

C marka {irliniin iizerinde 6zellikle zor yaglarin temizlenmesinde
kullanabilecegi ve suyun sertligini giderdigi yazilidir.

A sabun kutusuna, B deterjan kutusuna, C ¢amasir suyu kutusuna
konmalidir.

A sabun kutusuna, B deterjan kutusuna, C ¢amasir sodasi kutusuna
konmalidir.

A camagir sodas1 kutusuna, B ¢amasir suyu kutusuna, C deterjan
kutusuna konmalidir.

A deterjan kutusuna, B sabun kutusuna, C camasir suyu kutusuna
konmalidir.

A deterjan kutusuna, B sabun kutusuna, C ¢amasir sodasi kutusuna
konmalidir.
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18. Deterjanlar icin asagidakilerden hangisi yanligtir?

a) Sentetik petrol kaynakli kimyasallardan tretilirler.

b) Sudaki minerallerden ¢ok az etkilenirler.

€) Soguk sularda bile etkindirler.

d) Atik sularla birlikte atilan deterjanlar ¢evreye zararl degildirler.

e) Son 50 yildir tim diinyada oldukga yaygin olarak kullanilamaya
baslanmugtir.

19. Diinya turuna ¢ikan bir gezgin Brezilya’dan aldigi sabunlarin Avrupa’nin bazi
bolgelerinde kullanildiginda etkili bir temizleme o6zelligi gostermedigini fark
ediyor. Sizce Brezilya’da {iretilen bu sabunlarin Avrupa’da etkili bir sekilde

temizleme 0zelligi gostermemesi ile ilgili yargilardan hangileri dogru olabilir?

L. Iklim sartlar1 farkli oldugu igin sabun etkili bir temizleme dzelligi
gostermemis olabilir.

II. Avrupa’daki sular Brezilya’daki sulara gore daha fazla sert oldugu i¢in
sabun etkili temizleme yapamamis olabilir.

II1. Sabunun yapist etkili bir sekilde temizleme yapmamasina sebep oluyor
olabilir.

a) I, 1lvelll
b) Ivell
c) lvelll
d) YalmzII
e) YalmzI
20.
. 0
. |

Yukarida bir sabun molekiiliiniin agik yapist modelle gosterilmistir.
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a)
b)
c)
d)
e)

Bu molekiil ile ilgili,

1. X boliimi hidrofobik kisimdir.
II. Y boliimu hidrofilik kisimdir.

III. Suda ¢6ziinen kism1 x kismudir.

Yargilarindan hangileri dogrudur?

Yalnmiz I
vell
Yalmz II1
I ve Il

[, 11 ve I
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APPENDIX B

ATTITUDE TOWARD ENVIRONMENT SCALE

CEVRE TUTUM ANKETI

1. Kesinlikle Katilmiyorum 2. Katilmiyorum 3. Kararsizim

4. Katihlyorum 5. Kesinlikle Katiliyorum

1. Hayvanlarin hayatin1 korumak i¢in bazi hayvansal

iirlinleri satin almaktan vazgegebilirim.

2. Klimay1 daha az kullanarak enerji tasarrufu

yapabilirim.

3. Su tasarrufu i¢in banyo yaparken daha az su

kullanabilirim.

4. Cevre korumasina yardimet olmak i¢in

kendi cebimden bir miktar para verebilirim.

5. Hava kirliligini azaltmak i¢in miimkiin

oldugunca toplu tasima araglarina binebilirim.

6. Evdeki atiklar1 geri doniisiim i¢in ayirabilirim.

(cam, plastik, kagit vs.).

7. Vahsi hayvanlarin korunmasina yardimet olmak igin

kendi cebimden bir miktar para verebilirim.

8. Enerji tasarrufu icin sarfiyati az olan
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lambalar kullanabilirim.

9. Su tasarrufu i¢in ellerimi sabunlarken

muslugu siirekli agik tutmayabilirim.

10. Insanlar1 ¢evre konusunda bilgilendirmek

icin gesitli faaliyetlerde bulunabilirim.

11. Insanlara, ¢evre kirliligini azaltmakta
yardimci olmalari i¢in mektup, e-mail

yazabilirim.

12. Insanlar1 geri kazanma ydntemlerini

kullanmaya ikna etmeye ¢aligabilirim.

13. Bir ¢evre sorununu ¢éziimlemek i¢in

hi¢ ¢aba sarf etmedim.

14. Cevre sorunlarinin ¢ézlimiine nasil
yardimc1 olunabilecegi konusunda

ailemle konusurum.

15. Dislerimi fir¢alarken su tasarrufu i¢in

muslugu siirekli agik tutmam.

16. Enerji tasarrufu i¢in evde gereksiz

yanan 1siklar1 sondiiriiriim.

17. Ailemden hayvan kiirkiinden

yapilmus tiriinleri almamalarini isterim.

18. Aileme bazi ¢opleri geri dontisiim

kutusuna atmalarini s6ylerim.

19. Cevre konular ile ilgilenen resmi
orgiitlere cevre kirliligini azaltmak i¢in

ne yapabilecegimi sorarim.

20. Cogunlukla ¢evre konulu belgeselleri

seyrederim.
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21. Muslugu gereksiz yere agik
birakmam.

22. Buzdolabinin kapagini uzun siire

acik birakmam.

23. Evimizin balkonuna gelen kuslar

beslerim.

24. Geri donlisiimii saglanabilecek olan

atiklar1 ayiririm.

25. Insanlarin gevre konusunda duyarli

olmadiklarmi diisiinmek beni iizer.

26. Kirliligin ¢evreye verdigi zarar beni

tedirgin eder.

27. Insanlarin sise ve kagitlar:

kullandiktan sonra geri doniistim

kutusuna attigin1 goriince mutlu olurum.

28. Bazi firmalarin, hayvanlar iizerinde
kimyasal maddeleri denediklerini

diistindiigtimde tliziiliirtim.

29. Insanlarin enerji tasarrufu yapmaya

calistiklarin1 gérmek beni mutlu eder.

30. Susuz kalmaktan korkarim.

31. Cevre sorunlariyla ilgilenmem.

32. Cevre kirliliginin bizlere verebilecegi

zarar beni korkutur.

33. Insanlarin geri déniisiimii miimkiin
olan atiklar1 geri doniisiim kutularina

atmadiklarin1 gérmek beni iizer.

34. Hayvanlarin yagam alanlarina bina

119




yapildigini goriince tiziiltirim.

35. Gereginden fazla su tiiketimi beni

uzer.

36. Bosa sarf edilen enerjinin ne kadar

fazla oldugunu diistinmek beni {izer.
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APPENDIX C

SCIENCE PROCESS SKILLS TEST

BiLIMSEL iSLEM BECERI TESTI

ACIKLAMA: Bu test, oOzellikle Fen ve Matematik derslerinizde ve ilerde
iiniversite sinavlarinda karsiniza cikabilecek karmasik gibi goriinen problemleri
analiz edebilme kabiliyetinizi ortaya ¢ikarabilmesi agisindan ¢ok faydalidir. Bu test
icinde, problemdeki degiskenleri tanimlayabilme, hipotez kurma ve tanimlama,
islemsel agiklamalar getirebilme, problemin ¢oziimii i¢in gerekli incelemelerin
tasarlanmasi, grafik ¢izme ve verileri yorumlayabilme kabiliyetlerini 6lgebilen
sorular bulunmaktadir. Her soruyu okuduktan sonra kendinizce uygun segenegi

isaretleyiniz.

1. Bir basketbol antrendrii, oyuncularin gii¢siiz olmasindan dolayr maglar
kaybettiklerini diistinmektedir. Giiclerini etkileyen faktorleri arastirmaya karar
verir. Antrendr, oyuncularin giiciinii etkileyip etkilemedigini 6l¢mek icin asagidaki

degiskenlerden hangisini incelemelidir?

a. Her oyuncunun almis oldugu giinliik vitamin miktarini.
b. Giinliik agirlik kaldirma galismalarinin miktarini.
c. Giinliikk antreman siiresini.

d. Yukaridakilerin hepsini.
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2. Arabalarin verimliligini inceleyen bir arastirma yapilmaktadir. Sinanan hipotez,
benzine katilan bir katki maddesinin arabalarin verimliligini artidig1r yolundadir.
Ayni tip bes arabaya ayni miktarda benzin fakat farkli miktarlarda katki maddesi
konur. Arabalar benzinleri bitinceye kadar ayni yol iizerinde giderler. Daha sonra
her arabanin aldigi mesafe kaydedilir. Bu ¢alismada arabalarin verimliligi nasil

Olctiliir?

a. Arabalarin benzinleri bitinceye kadar gegen siire ile.
b. Her arabanin gittigi mesafe ile.

c. Kullanilan benzin miktari ile.

d. Kullanilan katki maddesinin miktari ile.

3. Bir araba iireticisi daha ekonomik arabalar yapmak istemektedir. Arastirmacilar
arabanin  litre basina alabilecegi mesafeyi etkileyebilecek degiskenleri
aragtirmaktadirlar. Asagidaki degiskenlerden hangisi arabanin litre basina

alabilecegi mesafeyi etkileyebilir?
a. Arabanin agirhig.

b. Motorun hacmi.

C. Arabanin rengi

d.aveb.

4. Ali Bey, evini 1sitmak i¢in komsularindan daha c¢ok para &denmesinin
sebeplerini merak etmektedir. Isinma giderlerini etkileyen faktorleri aragtirmak i¢in
bir hipotez kurar. Asagidakilerden hangisi bu arastirmada sinanmaya uygun bir

hipotez degildir?

a. Evin ¢evresindeki agac sayisi ne kadar az ise 1sinma gideri o kadar fazladir.
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b. Evde ne kadar ¢ok pencere ve kap1 varsa, 1sinma gideri de o kadar fazla olur.
c. Biiyiik evlerin 1sinma giderleri fazladir.

d. Isinma giderleri arttik¢a ailenin daha ucuza 1sinma yollar1 aramasi gerekir.

5. Fen smifindan bir 6grenci sicakligin bakterilerin gelismesi tizerindeki etkilerini

arastirmaktadir. Yaptig1 deney sonucunda, 6grenci asagidaki verileri elde etmistir:

Deney odasinin sicakligi (°C) | Bakteri kolonilerinin sayisi
5
10
15
25 1
50
70

o N NO

Yandaki grafiklerden hangisi bu verileri dogru olarak gostermektedir?

a. ) b.
1 12
8 10
12 8
L]
Kolonilerin 6 Kolonilerin 6
sayisi . saylis|
2
L]
0 2
.
0 5 10 15 25 50 70 0710 20 30 40 50 60 70
Sicaklik(°C) Sicaklik(°C)
d.
70
C. 70
60 50
50 25
40 15
(]
Sicaklik(°C)30) Sicaklik(°C)10
L]
20 S
10 0 ¢
.
L]
0
0 3 6 9 12 15 18 0 36 9 12 15 18
Kolonilerin sayisi Kolonilerin sayisi
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6. Bir polis sefi, arabalarin hizinin azaltilmasi ile ugrasmaktadir. Arabalarin hizim
etkileyebilecek bazi faktorler oldugunu diistinmektedir. Siiriiclilerin ne kadar hizli

araba kullandiklarini asagidaki hipotezlerin hangisiyle sinayabilir?

a. Daha geng siiriiciilerin daha hizli araba kullanma olasilig1 ytiksektir.

b. Kaza yapan arabalar ne kadar biiyiikse, i¢indeki insanlarin yaralanma olasilig1 o

kadar azdur.
C. Yollarde ne kadar ¢ok polis ekibi olursa, kaza sayis1 o kadar az olur.

d. Arabalar eskidik¢e kaza yapma olasiliklari artar.

7. Bir fen simifinda, tekerlek yiizeyi genisliginin tekerlegin daha kolay
yuvarlanmasi iizerine etkisi arastirilmaktadir. Bir oyuncak arabaya genis yiizeyli
tekerlekler takilir, 6nce bir rampadan (egik diizlem) asag1 birakilir ve daha sonra
diiz bir zemin iizerinde gitmesi saglanir. Deney, ayni1 arabaya daha dar ylizeyli
tekerlekler takilarak tekrarlanir. Hangi tip tekerlegin daha kolay yuvarlandigi nasil

Olctliir?

a. Her deneyde arabanin gittigi toplam mesafe dl¢iiliir.
b. Rampanin (egik diizlem) egim agis1 dlgiiliir.
c. Her iki deneyde kullanilan tekerlek tiplerinin ylizey genislikleri 6l¢iiliir.

d. Her iki deneyin sonunda arabanin agirliklar: dl¢iiliir.

8. Bir cift¢i daha ¢ok misir iiretebilmenin yollarin1 aramaktadir. Misirlarin
miktarin1 etkileyen faktorleri arastirmayir tasarlar. Bu amacgla asagidaki

hipotezlerden hangisini sinayabilir?
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a. Tarlaya ne kadar ¢ok giibre atilirsa, o kadar cok misir elde edilir.
b. Ne kadar ¢ok musir elde edilirse, kar o kadar fazla olur.
. Yagmur ne kadar ¢ok yagarsa, giibrenin etkisi o kadar ¢ok olur.

d. Musir {iretimi arttikga, tiretim maliyeti de artar.

9. Bir odanin tabanindan itibaren degisik yiizeylerdeki sicakliklarla ilgili bir
caligma yapilmis ve elde edilen veriler asagidaki grafikte gOsterilmistir.

Degiskenler arasindaki iliski nedir?

28
26
Hava Sicakhdi 24
(’C)
22
L ]
20

50 100 150 200 250 300
Yukseklik(cm)

a. Yiikseklik arttik¢ca sicaklik azalir.
b. Yiikseklik arttik¢a sicaklik artar.
c. Sicaklik arttikca ytikseklik azalir.

d. Yiikseklik ile sicaklik artis1 arasinda bir ilski yoktur.

10. Ahmet, basketbol topunun igindeki hava arttik¢a, topun daha yiiksege
sigrayacagini diistinmektedir. Bu hipotezi aragtirmak i¢in, birkag basketbol topu alir

ve i¢lerine farkli miktarda hava pompalar. Ahmet hipotezini nasil sitnamalidir?
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a. Toplar1 ayn yiikseklikten fakat degisik hizlarla yere vurur.
b. i¢lerinde farli miktarlarda hava olan toplari, ayn1 yiikseklikten yere birakir.
c. i¢clerinde ayn1 miktarlarda hava olan toplari, zeminle farkli agilardan yere vurur.

d. I¢lerinde ayn1 miktarlarda hava olan toplar1, farkl: yiiksekliklerden yere birakir.

11. Bir tankerden benzin almak i¢in farkli genislikte 5 hortum kullanilmaktadir.
Her hortum i¢in ayni pompa kullanilir. Yapilan c¢alisma sonunda elde edilen
bulgular asagidaki grafikte gosterilmistir.

15 1
Dakikada 12
pompalanan

benzin miktart 9
(litre)

3 C

5 10 15 20 25 30 35
Hortumlarin gapi (mm)

Asagidakilerden hangisi degiskenler arasindaki iligkiyi aciklamaktadir?

a. Hortumun ¢ap1 genisledikce dakikada pompalanan benzin miktar: da artar.
b. Dakikada pompalanan benzin miktari arttik¢a, daha fazla zaman gerekir.
. Hortumun cap kiiciildiikce dakikada pompalanan benzin miktar1 da artar.

d. Pompalanan benzin miktar1 azaldik¢a, hortumun g¢ap1 genisler.

Once asagidaki agiklamay1 okuyunuz ve daha sonra 12, 13, 14 ve 15 inci sorulart

aciklama kismindan sonra verilen paragrafi okuyarak cevaplayiniz.
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Aciklama: Bir arastirmada, bagimli degisken birtakim faktorlere bagimli olarak
gelisim gosteren degiskendir. Bagimsiz degiskenler ise bagimli degiskene etki eden
faktorlerdir. Ornegin, arastirmanin amacina gore kimya basarist bagimli bir
degisken olarak alinabilir ve ona etki edebilecek faktor veya faktorler de bagimsiz

degiskenler olurlar.

Ayse, giinesin karalar1 ve denizleri ayni derecede 1sitip 1sitmadigini merak
etmektedir. Bir arastirma yapmaya karar verir ve ayni biiylkliikte iki kova alir.
Bunlardan birini toprakla, digerini de su ile doldurur ve ayni miktarda giines 1sis1
alacak sekilde bir yere koyar. 8.00 - 18.00 saatleri arasinda, her saat basi

sicakliklarini 6lcer.

12. Arastirmada asagidaki hipotezlerden hangisi stnanmistir?

a. Toprak ve su ne kadar ¢ok giines 15181 alirlarsa, o kadar 1sinirlar.

b. Toprak ve su giines altinda ne kadar fazla kalirlarsa, o kadar ¢ok 1sinirlar.
C. Giines farkli maddeleri farkli derecelerde 1sitir.

d. Gliniin farkl1 saatlerinde giinesin 1s1s1 da farkli olur.

13. Arastirmada asagidaki degiskenlerden hangisi kontrol edilmistir?
a. Kovadaki suyun cinsi.

b. Toprak ve suyun sicaklig.

c. Kovalara koyulan maddenin tiirii.

d. Her bir kovanin giines altinda kalma siiresi.
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14. Arastirmada bagimli degisken hangisidir?
a. Kovadaki suyun cinsi.

b. Toprak ve suyun sicaklig.

c. Kovalara koyulan maddenin tiirii.

d. Her bir kovanin giines altinda kalma siiresi.

15. Arastirmada bagimsiz degisken hangisidir?

a. Kovadaki suyun cinsi.
b. Toprak ve suyun sicakligi.
c. Kovalara koyulan maddenin tiirii.

d. Herbir kovanin giines altinda kalma siiresi.

16. Can, yedi ayr1 bahgedeki ¢imenleri bigmektedir. Cim bigme makinasiyla her
hafta bir bahgedeki ¢imenleri biger. Cimenlerin boyu bahgelere gore farkli olup
bazilarinda uzun bazilarinda kisadir. Cimenlerin boylar1 ile ilgili hipotezler

kurmaya baglar. Asagidakilerden hangisi sinanmaya uygun bir hipotezdir?

a. Hava sicakken ¢im bigmek zordur.
b. Bahgeye atilan giibrenin miktar1 6nemlidir.
c. Daha ¢ok sulanan bahgedeki ¢imenler daha uzun olur.

d. Bahge ne kadar engebeliyse ¢imenleri kesmekte o kadar zor olur.

17, 18, 19 ve 20 nci sorular1 asagida verilen paragrafi okuyarak cevaplayiniz.
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Murat, suyun sicakliginin, su i¢inde ¢oziinebilecek seker miktarini etkileyip
etkilemedigini arastirmak ister. Birbirinin ayni dort bardagin her birine 50 ser
mililitre su koyar. Bardaklardan birisine 0 °C de, digerine de sirayla 50 °C, 75 °C
ve 95 °C sicaklikta su koyar. Daha sonra her bir bardaga ¢oziinebilecegi kadar

seker koyar ve karistirir.

17. Bu arastirmada sinanan hipotez hangisidir?

a. Seker ne kadar ¢ok suda karistirilirsa o kadar ¢ok ¢oziiniir.

b. Ne kadar ¢ok seker ¢oziiniirse, su o kadar tatl olur.

c. Sicaklik ne kadar yiiksek olursa, ¢oziinen sekerin miktar1 o kadar fazla olur.

d. Kullanilan suyun miktari arttik¢a sicakligi da artar.

18. Bu arastirmada kontrol edilebilen degisken hangisidir?
a. Her bardakta ¢6ziinen seker miktari.

b. Her bardaga konulan su miktari.

c. Bardaklarin sayisi.

d. Suyun sicaklig1.

19. Aragtirmanin bagimli degiskeni hangisidir?
a. Her bardakta ¢oziinen seker miktari.

b. Her bardaga konulan su miktart.

c. Bardaklarin sayisi.

d. Suyun sicaklig.
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20. Arastirmadaki bagimsiz degisken hangisidir?

a. Her bardakta ¢6ziinen seker miktari.
b. Her bardaga konulan su miktart.
c. Bardaklarin sayisi.

d. Suyun sicaklig.

21. Bir bahg¢ivan domates iiretimini artirmak istemektedir. Degisik birka¢ alana
domates tohumu eker. Hipotezi, tohumlar ne kadar ¢ok sulanirsa, o kadar cabuk

filizlenecegidir. Bu hipotezi nasil sinar?

a. Farkli miktarlarda sulanan tohumlarin kag giinde filizlenecegine bakar.

b. Her sulamadan bir giin sonra domates bitkisinin boyunu 6lger.

c. Farkli alnlardaki bitkilere verilen su miktarini dlger.

d. Her alana ektigi tohum sayisina bakar.

22. Bir bahcivan tarlasindaki kabaklarda yaprak bitleri goriir. Bu bitleri yok etmek
gereklidir. Kardesi “Kling” adli tozun en iyi bdcek ilact oldugunu sdyler. Tarim
uzmanlari ise “Acar” adli spreyin daha etkili oldugunu sdylemektedir. Bah¢ivan
alt1 tane kabak bitkisi secer. Ug tanesini tozla, ii¢ tanesini de spreyle ilaglar. Bir

hafta sonra her bitkinin {izerinde kalan canli bitleri sayar. Bu ¢alismada bocek

ilaglarinin etkinligi nasil ol¢iiliir?

a. Kullanilan toz ya da spreyin miktar1 6lgiliir.

b. Toz ya da spreyle ilaglandiktan sonra bitkilerin durumlar tespit edilir.
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C. Her fidede olusan kabagin agirlig 6l¢iliir.

d. Bitkilerin lizerinde kalan bitler sayilir.

23. Ebru, bir alevin belli bir zaman siiresi i¢inde meydana getirecegi 1s1 enerjisi
miktarmni 6lgmek ister. Bir kabin igine bir litre soguk su koyar ve 10 dakika siireyle

1sitir. Ebru, alevin meydana getirdigi 1s1 enerjisini nasil 6lger?

a. 10 dakika sonra suyun sicakliginda meydana gelen degismeyi kayeder.
b. 10 dakika sonra suyun hacminde meydana gelen degismeyi olger.
c. 10 dakika sonra alevin sicakligini dlger.

d. Bir litre suyun kaynamasi igin gegen zamani 6lger.

24. Ahmet, buz parcaciklarinin erime siiresini etkileyen faktorleri merak
etmektedir. Buz pargalarinin biiyiikliigli, odanin sicakligi ve buz parcalarinin sekli
gibi faktorlerin erime siiresini etkileyebilecegini diislinlir. Daha sonra su hipotezi
sinamaya karar verir: Buz pargalarinin sekli erime siiresini etkiler. Ahmet bu

hipotezi sinamak i¢in asagidaki deney tasarimlarinin hangisini uygulamalidir?

a. Her biri farkli sekil ve agirlikta bes buz pargasi alinir. Bunlar ayni sicaklikta

benzer bes kabin i¢ine ayri ayr1 konur ve erime siireleri izlenir.

b. Her biri ayn1 sekilde fakat farkli agirlikta bes buz parcasi alinir. Bunlar ayni

sicaklikta benzer bes kabin i¢ine ayr1 ayr1 konur ve erime siireleri izlenir.

c. Her biri aym agirlikta fakat farkli sekillerde bes buz pargasi alinir. Bunlar ayni

sicaklikta benzer bes kabin igine ayr1 ayr1 konur ve erime siireleri izlenir.

d. Her biri ayn1 agirlikta fakat farkli sekillerde bes buz pargasi alinir. Bunlar farkli

sicaklikta benzer bes kabin igine ayr1 ayr1 konur ve erime siireleri izlenir.
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25. Bir arastirmaci yeni bir giibreyi denemektedir. Calismalarini ayni biiyiikliikte
bes tarlada yapar. Her tarlaya yeni giibresinden degisik miktarlarda karistirir. Bir ay
sonra, her tarlada yetisen ¢imenin ortalama boyunu olger. Olgiim sonuglari

asagidaki tabloda verilmistir.

Gibre miktari Cimenlerin ortalama boyu
(kg) (cm)
10 7
30 10
50 12
80 14
100 12

Tablodaki verilerin grafigi yandakilerden hangisidir?

b.
N A
. . Gubre
gg%:igm miktari
boyu
Gubre miktari Cimenlerin ortalama boyu
C.
4 d.
.
imenlerin .
%ftafémé - Gubre miktan
boyu

Gubre miktari Cimenlerin ortalama boyu

26. Bir biyolog su hipotezi test etmek ister: Farelere ne kadar ¢ok vitamin verilirse

o kadar hizl1 biiyiirler. Biyolog farelerin biiyiime hizin1 nasil 6lgebilir?
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a. Farelerin hizin1 6lger.
b. Farelerin, giinliikk uyumadan durabildikleri siireyi 6lger.
c. Her giin fareleri tartar.

d. Her giin farelerin yiyecegi vitaminleri tartar.

27. Ogrenciler, sekerin suda c¢oziinme siiresini etkileyebilecek degiskenleri
diistinmektedirler. Suyun sicakligini, sekerin ve suyun miktarlarini degigsken olarak
saptarlar. Ogrenciler, sekerin suda ¢dziinme siiresini asagidaki hipotezlerden

hangisiyle sinayabilir?

a. Daha fazla sekeri ¢c6zmek i¢in daha fazla su gereklidir.

b. Su sogudukga, sekeri ¢6zebilmek i¢in daha fazla karistirmak gerekir.
C. Su ne kadar sicaksa, o kadar ¢ok seker ¢oziinecektir.

d. Su 1sindik¢a seker daha uzun siirede ¢oziintir.

28. Bir aragtirma grubu, degisik hacimli motorlar1 olan arabalarin randimanlarini

olcer. Elde edilen sonuclarin grafigi asagidaki gibidir:

30 .
Litre bagina
alinan mesafe 25
(km)
20
15
Ld
10 d
1 2 3 4 5

Motor hacmi
(litre)
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Asagidakilerden hangisi degiskenler arasindaki iliskiyi gosterir?

a. Motor ne kadar biiyiikse, bir litre benzinle gidilen mesafe de o kadar uzun olur.

b. Bir litre benzinle gidilen mesafe ne kadar az olursa, arabanin motoru 0 kadar

kiiclik demektir.
. Motor kiigtildiik¢e, arabanin bir litre benzinle gidebilecegi mesafe artar.

d. Bir litre benzinle gidilen mesafe ne kadar uzun olursa, arabanin motoru o kadar

biiyiik demektir.

29, 30, 31 ve 32 inci sorular1 asagida verilen paragrafi okuyarak cevaplayiniz.

Topraga karistirilan yapraklarin domates iiretimine etkisi arastirilmaktadir.
Arastirmada dort biiyiik saksiya ayni miktarda ve tipte toprak konulmustur. Fakat
birinci saksidaki topraga 15 kg., ikinciye 10 kg., tgilinciiye ise 5 kg. ciirimiis
yaprak karistirllmistir. Dordiincii saksidaki topraga ise hi¢ c¢liriimiis yaprak

karistirilmamustir.

Daha sonra bu saksilara domates ekilmistir. Biitlin saksilar giinese konmus ve ayni

miktarda sulanmistir. Her saksidan elde edilen domates tartilmis ve kaydedilmistir.

29. Bu arastirmada sinanan hipotez hangisidir?

a. Bitkiler giinesten ne kadar ¢ok 1s1k alirlarsa, o kadar fazla domates verirler.
b. Saksilar ne kadar biiyiik olursa, karistirilan yaprak miktari o kadar fazla olur.
c. Saksilar ne kadar ¢ok sulanirsa, i¢lerindeki yapraklar o kadar ¢abuk giiriir.

d. Topraga ne kadar ¢ok ciiriik yaprak karistirilirsa, o kadar fazla domates elde

edilir.
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30. Bu arastirmada kontrol edilen degisken hangisidir?

a. Her saksidan elde edilen domates miktari
b. Saksilara karistirilan yaprak miktari.
c. Saksilardaki toprak miktari.

d. Ciirtimiis yapak karistirilan saksi sayisi.

31. Arastirmadaki bagimli degisken hangisidir?

a. Her saksidan elde edilen domates miktar1
b. Saksilara karistirilan yaprak miktari.
c. Saksilardaki toprak miktari.

d. Ciirlimiis yapak karistirilan saksi sayisi.

32. Aragtirmadaki bagimsiz degisken hangisidir?

a. Her saksidan elde edilen domates miktari

b. Saksilara karistirilan yaprak miktari.

c. Saksilardaki toprak miktart.

d. Cliriimis yaprak karistirilan saksi sayisi.

135



33. Bir 0ogrenci miknatislarin kaldirma yeteneklerini aragtirmaktadir. Cesitli
boylarda ve sekillerde birka¢ miknatis alir ve her miknatisin ¢ektigi demir tozlarini

tartar. Bu calismada miknatisin kaldirma yetenegi nasil tanimlanir?

a. Kullanilan miknatisin biiyiikligi ile.

b. Demir tozlarin1 ¢geken miknatisin agirligr ile.
c. Kullanilan miknatisin sekli ile.

d. Cekilen demir tozlarimin agirlig ile.

34. Bir hedefe cesitli mesafelerden 25 er atis yapilir. Her mesafeden yapilan 25

atistan hedefe isabet edenler asagidaki tabloda gosterilmistir.

Mesafe(m) Hedefe vuran atis sayisi
) 25
15 10
25 10
50 5
100 2

Yandaki grafiklerden hangisi verilen bu verileri en 1yi sekilde yansitir?
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35. Sibel, akvaryumdaki baliklarin bazen ¢ok haraketli bazen ise durgun olduklarini
gozler. Baliklarin hareketliligini etkileyen faktorleri merak eder. Baliklarin

hareketliligini etkileyen faktorleri hangi hipotezle sinayabilir?

a. Baliklara ne kadar ¢ok yem verilirse, o kadar ¢ok yeme ihtiyaglar1 vardir.
b. Baliklar ne kadar hareketli olursa o kadar ¢ok yeme ihtiyaglari vardir.
C. Su da ne kadar ¢ok oksijen varsa, baliklar o kadar iri olur.

d. Akvaryum ne kadar ¢ok 151k alirsa, baliklar o kadar hareketli olur.

36. Murat Bey’in evinde birgok elektrikli alet vardir. Fazla gelen elektrik faturalar
dikkatini ¢eker. Kullanilan elektrik miktarini etkileyen faktorleri aragtirmaya karar
verir. Asagidaki degiskenlerden hangisi kullanilan elektrik enerjisi miktarini

etkileyebilir?
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a. TV nin agik kaldig siire.
b. Elektrik sayacinin yeri.
¢. Camasir makinesinin kullanma siklig1.

d.avec.
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APPENDIX D

LESSON PLAN (SAMPLE)

Unite: HAYATIMIZDA KiMYA

1. Bolim Temizlik Maddeleri

Amag

Bu ders planlart baglam temelli kimya egitimi yaklagimi temel
alinarak hazirlanmistir. Baglam bircok alanda kullanimi olan bir kelime
oldugu i¢in tanimlanmasi biraz giictliir. Kimya egitimi alaninda
kullanildiginda genel manada bireyin giinliik hayatinda karsilastig
olaylari, olgular1 ve tecriibeleri kullanilarak bu kavramlarin igine
yerlestirilmis kimya kavramlarimi bir oriintii seklinde 68renciye sunan
bir yap1 seklinde tanimlanabilir. Baglam temelli kimya egitimi yaklasik
20 yildir yaygin bir yaklasim olarak diinyanin birgok yerinde
uygulanmaktadir. Bu kadar yaygin bir sekilde tercih edilmesinin nedeni
ogrenciler i¢in kimyayr hayatin i¢inden se¢ilmis baglamlar {izerinden
sunmasidir. Giiniimiizde 6grenciler okul bilgisi ile giinliikk hayattaki
olaylar arasindaki baglantilar1 c¢ogunlukla gérememektedirler. Bu
sebeple Ogrenciler okulda ogrendikleri kimya kavramlarinin gercek
hayatla olan baglantilarin1 anlayamamakta ve buda kimya derslerine
olan ilginin diismesine neden olmaktadir. Bununla birlikte ilginin
diismesine neden olan diger nedenler olarak 6gretilmek istenen kimya
bilgisinin yogunlugu, ders kitaplarinin yeterince ilgi ¢ekici olmamasi,

gibi farkli nedenler de sayilabilir.

Baglam temelli kimya egitimi yaklasimi bu sorunlarin

istesinden gelmek i¢in kullanilmaya baslanmistir. Mesela baglam
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temelli kimya egitimi yaklasimi kimya kavramlarinin baglamlar i¢inde
ogretilmesini tesvik ederek kimyanin 6grencilerin gilinliik hayatlart ile
olan iliskilerini vurgulamakta ve Ogrenciler icin okulda ogrenilen
kimya bilgisine ama¢ ve anlam kazandirmaktadir. Bir diger 6rnekte
baglam temelli yaklasim ig¢in kullanilan ders kitaplarimin kullanilan
klasik kimya kitaplarina gore dgrencilerin daha cok ilgisini ¢ektigidir.
Bunun da temel nedeni genellikle baglam temelli kimya egitimi
yaklagiminin 6grencileri baglama ¢ekmek i¢in gercek olaylar1 anlatan
hikayelerle baslamasi ve 6grencileri bu hikayelerle yakalayip ilgilerini
o baglam igerisindeki kimyasal kavramlara odaklamaya g¢aligmasidir.
Ogrencilerin bu siiregte baglamin igindeki birgok kimya kavramini
iceren baglam bilgisi ile ilgili merakinin uyanmast ve kimya
kavramlarini olayr anlamak i¢in Ogrenmeye motive olacagi
varsayllmaktadir. Bu baglam i¢inde ogrendikleri kavramlarin yeni
sorular1 giindeme getirecegi ve Ogrencinin belli bir doygunluga
ulagincaya kadar bu siiregte ilerleyecegi var sayilmaktadir. Bu sirada
bircok soru ortaya cikmakta bu sorularin bir kismini &grencilerin
arastirmasi ve boliim sonuna dogru bu kavramlarin sunulmasimin ders

icerigini zenginlestirecegi diistiniilmektedir.

Baglam temelli kimya egitimi birden ¢ok 6§renme kuramu ile
anilmakla birlikte daha c¢ok yapilandirici 6grenme kurami ile birlikte
kullanilmaktadir. Bu yaklagimin basarili olmasinda &gretmenin
listlenecegi rehber rolii cok dnemlidir. Ogretmen dgrencilerin bilgiyi
yapilandirmasina olanak tanimali onlara bilgiyi direk verenden ziyade
bilgiye ulagsmalar i¢in onlara yol gosteren bir lider roliinde olmalidir.
Ogretmen farkli zeka tiplerinde olan 6grencilere uygun zengin icerikler
tiretebilmelidir. Ogrenciler aktif olmali baglamin giinliik hayatta ilgisini
kurmaya calistigi kimya kavramlarini tartismali, arastirmali ve
sonuglarini paylagmalidirlar. Ogrencilerin giinliik hayatlari ile iliskisini
fark ettikleri baglamlar i¢cinde sunulan kavramlar1 6grenmeye daha
yiksek bir motivasyonla yaklastiklar1 bilinmektedir. Temizlik

maddeleri konusunun dort alt bolimii dort baglam igerisinde islenmesi
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icin ders planlar1 hazirlanmistir. Baglamlar icinde temizlik maddeleri
konusu islenirken Ogrencilerin bazi kimya kavramlar1 ve olaylari
hakkinda akillarina yeni sorularin getirmesi amaglanmaya calisilmis ve
cocuklarin bu sorular iizerinde diisiinecekleri ve bu konular iizerinde
bilgilerini daha motive olmus bir sekilde artirmak isteyecekleri

varsayimi iizerinden ders planlart hazirlanmistir.

Baglamlar, ¢ocuklarin kimyay1r 6grenmelerini 6grenciler igin
anlamli kilmali ve 6grenme isteklerini artirmalidir. Baglamlarin ayni
zamanda amaci Ogrencilere toplumda kimyanin ve bilimin nasil
isledigini gostermek, onlar1 giinliik hayattaki olaylar1 bilimsel bir gozle
de bakabilmelerini saglamaya ¢alismak ve onlarda kisisel olarak bilime

ve bilimsellige kars1 sempati uyandirmaktir.

Bazi arastirmacilar baglam temelli kimya egitimi derslerini 5

temel evrede gerceklestigini ve gelistigini dlistinmektedirler.

1 evre: Ogrencilerin baglamlar1 ve baglam ile ilgili kavramlart
anlamalari, baglam ile ilgili akillarina takilan sorular1 diistinmeleri ve

bu sorularin 6grencilerde arastirma istegi uyandirmasi

2. evre: Ogrenciler akillarindaki problemi revize ederler ve arastirmaya
uygun hale getirirler. Daha sonra bu problemi ¢ozmek igin yeterli
bilgilerinin olmadigmi fark edip sorun hakkinda daha detayli bilgi

edinme istegi duyarlar.

3. evre: Ogrenciler sorunun ¢dziimiiniin basamaklarmi belirler ve
sorunun ¢ozimi i¢in bu basamaklarda ilerlerler ve sorunla ilgili
bilgilerini genisletirler. Gerekirse sorunun ¢éziimii ile ilgili basamaklar1

tekrar gbzden gegirirler.

4. evre: Ogrenciler bu tip bir problemi ¢ézmenin basamaklarini
kavrarlar ve aciklarlar. Benzer problemleri ¢6zmenin de yolunun bu tip

bir calismanin eseri olacaginin farkina varirlar.
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5. evre: Bundan sonra karsilarina ¢ikacak benzer problemler iginde

¢ozlim Onerileri ve planlari sunabilirler.

Konu bu evrelerden uyarlanan ve dersin etkili olabilmesi i¢in
belirlenen alt1 temel nokta dikkate alinarak hazirlanan ders planlari ile
islenecektir. Bu alt1 temel nokta 6grencilerin baglami kesfetmesi igin
onlara imkdn ve zaman taninmasi, baglama Ogrencinin ilgisinin
cekilmesi, 6grencinin baglam ve baglam igerisindeki kimya kavramlari
ve bilgisi ile ilgili bilme ve arastirma isteginin artirtlmasi, bu istegin
stirdiiriilebilir olmasi, bu devam eden ilgiden dolay1 kazanilan bilgilerin
arkadaslar1 veya diger kisiler ile paylasilmasi ve en son olarakta
edinilen kimya bilgisinin benzer problemler durumlarinda uygulanmasi
basamaklarin1 icermektedir. Caligmada Ogrencilere verilen kimya
kavramlarini baglamin i¢inde diisiinmelerini amaclayan ve onlara
ogrendikleri bilgilerin giinliik hayatla iliskisini veya sosyal degerini

gostermeye calisan materyaller hazirlanmistir.

1. Evre: Baglamin Kesfi ve Anlasilmasi

[

2. Evre: Baglama Ogrenci Ilgisinin Cekilmesi ™~

|

3. Evre: Baglamla Ilgili Kimya Kavramlarim1 Ogrenme Ysteginin
Olusmasi ﬂ_

4. Evre: Baglamla ilgili Kimya Kavramlarim Ogrenme Isteginin
Stirdiiriilmesi

n

5. Evre: Baglam ilgili Ogrenilen Kimya Bilgisinin Paylasilmas1 ~

6. Evre: Baglamla ilgili Kimya Bilgisinin Benzer Problemlere ve Dige&
Alanlara Tasinmasi

Konu Baglig1: Temizlik maddeleri

Konun Genel Amaglari

1. Temizlikte kullanilan kimyasal maddelerin hayatimizda ¢cok 6nemli

bir yerinin oldugunun kavratilmasi.
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2. Sabun, deterjan, gamasir suyu, tuz ruhu vb. kullanimi1 yaygin olan
temizlik maddeleri ve yapilar1 hakkinda 6grencilerin bilgi sahibi
olmasi.

3. Temizlik kimyasallarinin insana zararlar1 hakkinda 6grencilerin bilgi
sahibi olmasinin saglanmasi.

4. Temizlik maddelerinin ¢evre ile olan yarar zarar iligkisinin

ogrenciler tarafindan sorgulanmasinin saglanmasi.
Konunun Temel Kavram Listesi

Sabun
Deterjan
Camasir suyu
Camasir sodasi
Tuz ruhu

Kir

Aktif molekiil

N o gk~ w nhoE

Konunun Kazanimlari (Miifredat programindan alinmaistir)
Ders planlar1 hazirlanirken bu kazanimlar1 kapsamina dikkat edilmistir.
1. Temizlik maddelerinin kimyas: ile ilgili 6grenciler;

1.1. Farkl temizlik maddelerinin yapisal 6zellikleri arasindaki

benzerlikleri fark eder.
1.2. “Kir” olusturan maddelerin su ile neden karismadigin agiklar.

1.3. Sabun ve deterjan aktif molekiillerinin, kirin suya karigmasini nasil

sagladigini agiklar.
1.4. Camasir sodasinin kir ¢ikarma 6zelligini agiklar.
1.5. Camasir suyunun agartict 6zelligini yapisi ile iligkilendirir.

Oniimiizdeki derslerimizde kullanacagimiz 4 kimya hikayesi ve bu
kimya hikayeleri ile ilgili kimyasal kavram ve baglamlar1 gdsteren

tablo asagida verilmistir.
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Tablo 1. Kimyasal Hikayeler, Kimyasal Fikirler ve Baglamlar

Kimya
Kimyasal fikirler Baglam
Hikayeleri
% Sabunlar ve
Deterjanlar % Sabunun ve
¢ Yiizey gerilimi deterjanin ortaya cikis
% Yiizey aktif hikayesi ve bunlarin
maddeler gelisim siireci
% Sabunun kimyasal
yapisi (Hidrofilik / v' Sabun ve deterjanin
KOPUK Hidrofobik) tarihgesi ve gelisim
KOPUK < Sertsularve siireci
SABUN temizlik maddeleri v Nasil sabun
etkilesimi yaparim?
% Temizlik v" Elbiselerimin
maddeleri ve kirin iizerindeki bir lekeyi
etkilesimi nasil ¢ikaririm?
% Temizlik
maddelerinin ¢evreye
etkileri
¢ Sabun gesitleri
% Degisik sabun % Kullanim amacina
kokulari uygun kaliteli sabun
KALITELI % Cesitli sabunlarin secebilme
SABUN PH degerleri
SECIMI s Cesitli sabunlarin v Sabunlarin

suda erime hizlari

kalitesini ve
yapisini etkileyen

degiskenler

*

s Camasir suyu
(NaOCl)

< Temizlik
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maddelerinin uygun (Camasir suyu) asiri
olmayan sekillerde tiiketiminin saglimiza
karigtirilmasi (Klor ve etkileri
EVIMIZDE | Kloraminler)
Ki % Camagir suyu v' Ev temizlik
TEHLIKE kullanim1 sonucu ortaya malzemesi olarak
¢ikan karbon tetra kloriir ¢amasir suyu
ve kloroformun v Temizlik
(triklormetan) sagliga maddelerinin
etkileri kullanimi sirasinda
% Temizlik dikkat edilecek
maddelerinin hususlar
birbirleriyle v Tercihen kokusuz
karistirilmasi sonucu ve konsantre
ortaya ¢ikan klor ve olmayan iiriinlerin
Kloraminler kullaniminin tesvik
s Asin derecede edilmesi
camasir suyu
kullaniminin ozon
tabakasina ve kiiresel
1sinmaya etkileri
< Temizligin %  Hayvanlar
SUYA saglikli bir yasam kendilerini nasil
SABUNA i¢in en dnemli temizlerler?
DOKUNMA kosullardan biri v Temizligin tim
DAN olmast canlilar i¢in
TEMIZLEN < Kirli ve temiz onemi
ENLER v' Hayvanlarda

145

temizlikte

yardimlagsma



Bu calisma tarafindan gelistirilmesi ve giiclendirilmesi beklenen

ozellikler;

Acik uglu arastirma sorusu hazirlayabilme, arastirabilme ve sonuglandirma:
Ogrenciler kendi istedikleri bir arastirma problemini 4 haftalik sure
icerisinde arastiracaklar ve sonuglarini poster sunumu seklinde

sunacaklardir.

Bir ¢ok kaynaktan bilgi toplayabilme: Ogrenciler arastirma sorularini
hazirlarken muhtemel olarak ders kitaplari, kaynak kitaplar, internet, yada
kendilerinden daha tecriibeli kisilerle goriiserek farkli kaynaklardan bilgi

toplama becerisini kullanacaklardir.

Teknoloji kullanimi: Arastirma sorulart hazirlanirken en ¢ok kullanilan
kaynaklardan biri muhtemelen internet olacaktir. Ogrencilerin teknolojiyi
kullanarak dogru bilgiye ulasmasi konusunda yardimci olunacak ve bu
stirecte onlarinda farkli arama motorlarini kullanarak giivenilir ve gegerli

bilgiye ulagsma becerileri gelistirilecektir.

Bagimsiz 6grenme: Ogrenciler arastirma sorular ile arastirma yaparken
hem grup calismasi yapacaklar hem de kendi baslarina iistlerine diisen
gorevleri yerine getirmeye c¢alisilacaktir. Cok istenmese de bireysel
caligmak isteyen Ogrencilere arastirma sorusu verilecek ve onlarinda bu

arastirmayi tek baglarina yapmalar1 da desteklenecektir.

Sunum, poster veya rapor hazirlama ve sunabilme: Ogrenciler arastirma
sonuglarini poster sunumlar1 seklinde sunacaklardir. Bu da 6grencilerdeki

poster hazirlama ve sunma becerisini gelistirecektir.

Grup tartigmasi: Dersin bircok asamasinda grup tartigmalarina yer verilecek
ve Ogrencilerin gruplar halinde ¢alismasi ve birbirlerinde O6grenmeleri

desteklenecektir.

Bilgi toplama ve analiz edebilme: Ogrencilerin arastirma problemleri ile
ilgili topladiklar1 bilgileri analiz etmesi ve uygun sekilde posterlerde

sunmasi bu 6zelliklerinin gelismesine katkida bulunacaktir.
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8. Model olusturabilme, hipotez kurma: Her arastirma sorusu i¢in olmasa bile
bazi1 aragtirma sorular1 i¢in 6grencilerin hipotezler kurmasi ve bazi modeller
olusturmalar1 gerekebilir. Bu gruplardaki 6grencilerde bu becerilerin

gelismesini beklenmektedir.

9. Calisma becerilerini gelistirme: Ogrencilerin grup halinde calisma ve
hazirlanan bir plana gore lizerlerine diisen gorevleri yerine getirmeleri

caligma becerileri tizerinde olumlu katkilar yapacaktir.

Uygulamadan bir Onceki Hafta Yapilacaklar

v" On testtin uygulanmasi

v" Ogrenciler icin hazirlanan materyallerin dosyalar icinde dagitiimasi

v Materyaller ile ilgili agiklamalarin yapilmasi: Dosya igerisinde dagitilan
materyallerin hangi amagclar i¢in nasil kullanilacaginin 6gretmenler tarafindan

ogrencilere aktarilmasi.

v' Ogrencilerin derse karsi ilgilerinin uyanmast icin baslangig aktivitesinin
yapilmasi. Bu aktivitenin amaci 6grencilerin konuya ilgilerinin artmasini
saglamak ve konuya olan dikkatlerini ¢gekmektir. Bu aktivitede sabunlarin
nasil temizledigi ve sabunun yapisina (Hidrofilik/Hidrofobik) yapiya vurgu
yapmaktir. Bu aktivite yapildiktan sonra 6grencilerin tartigmalarina izin

verilmeli ve konu hakkindaki fikirleri alimmalidir.

v' Ogrencilere sorulacak ve {izerinde tartisma ortam1 olusmasi hedeflenen

sorular
» Su ve yagin karigmasinda sabunun nasil bir etkisi vardir?

» Sabunun yapisindaki hangi unsurlar bu karigmada etkilidir?

» Bir kirin temizlenmesi islemi sizce nasil oluyor?
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R/
A X4

I. HAFTA (2 ders saati)

Ders Oncesi Yapilacaklar

Ogrencilere temizlik maddeleri ile ilgili ilk kimya hikdyesini
(K&piik Kopiik Sabun) okumalari istenmisti. Ogrenci ¢alisma notlarnim
ilgili boliimiindeki sorular1 cevaplamalart ve bunlar1 6grenci ¢aligma
not kagidindaki uygun yerlere yazmalar1 istenir. Baglamlarin ders
icinde etkili kullanilabilmeleri i¢in 4 temel Ozelligi kullanilan her
baglam i¢in ortaya koymaliyiz. Bu ozellikler birinci haftaki kimya

hikayesi ile baglayan ders i¢in asagida belirtilmistir.
Ders Planlar

Derse kopiik kopiik sabun kimya hikayesinin okunmasi ile baslanacak
ve ders boyunca kimya hikayesinin i¢indeki kimya kavramlar1 ve
kimya fikirleri ile ilgili tartismalar yapilacaktir. Bu kimya hikayesi ile
olusturulmak istenen baglamin ders islemede rehber olacak dort

ozelligi asagida belirtilmistir.

1. Cerceve (Setting): Buradaki odak olayimiz sabunun tarihteki sans

eseri bulunusu olayin1 anlatarak bagsliyor. Bu aradan insanlarin
hayatlarin1 kolaylastirmasina ragmen sabunun ilk etapta ¢ok hizli
yayginlasgamamasinin ~ nedenlerine  geciyoruz. Bundan  sonra
deterjanlarin ortaya ¢ikisinda toplumsal olarak etkili ve verimli temizlik
maddelerine olan ihtiya¢ ve arayisin etkisi iizerinden konu devam
ediyor. Burada tarihsel gelisimden baglanarak &grencilere toplumsal
ithtiyaclarin kimya biliminin ilerlemesine nasil yon verdigi ve sosyal
problemlere kimyanin nasil ¢6ziimler buldugunu gdstermis oluyoruz.
Kimya biliminin toplumsal gelisime nasil 6nemli katkilar yaptigini

makale lizerinden 6g8rencilerin fark etmesi saglaniyor.

148



2. Beklenen  Davranmiglar  (Behavioral — Environment):  Asagida

ogrencilerin gostermesi muhtemel davraniglardan bazilar1 6rnek olarak

verilmistir.

Ogrencilerin bir kismi okul laboratuarinda farkli renk ve kokularda
sabunlar yapmak isteyebilirler. Ders kitabinda ve kimya hikayesinde
sabunun nasil yapilacag ile ilgili boliimlerden 6grencilerin bu nokta da

yararlanmasi saglanabilir.

Ik sabun yapmminda hangi maddelerin kullamldig1 ve ilk sabun
iretimin nasil yapildigt yine Ogrenciler tarafindan arastirilmak
istenebilir. Ozellikle sanayilesmeden once sabun yapimmin nasil

oldugu konusu ile ilgili arastirma diizenlenebilir.

Cevreye bahsi gegen farkli sabunlarin etkileri iizerine arastirma yapmak
isteyebilirler. Cevreye farkli sabun tipleri farkli sekillerde kirleticilik
etkileri gostermektedirler, dogal ve ¢evreye zarar vermeyen sabunlara
arap sabunu Ornek verilebilir ve arap sabunun yapisi ile ilgili arastirma
yapmak isteyen 0grenciler olabilir. Deterjanlari ¢evreye etkileri de yine

iizerinde tartigma ve arastirilma yapilabilecek bir diger konudur.

Deterjanin yapist ve sabuna gore neden daha etkili bir temizleme

sagladig ile ilgili bir arastirma yapmak isteyen dgrenciler olabilir.

Sert sular ve temizlik maddelerinin etkilesimi tlizerinde arastirmalar ve

tartismalar yapilabilir.

Kirlerin temizlik maddeleri yardimi ile nasil rahatlikla ¢ikartilabildigi

iizerinde arastirmalar ve tartigmalar yapilabilir.

Bazi 6grenciler kuru temizlemenin nasil yapildigin1 merak edebilir ve

bununla ilgili bir aragtirma yapabilirler.

3. Kimyasal Tartisma (Chemical Talk): Yukarida ornek verilen

tartismalar veya benzerleri yapilirken asagidaki kimya kavramlarinin ve
bilgilerinin konusmalara dahil edilmesi ve tartisma ve konugsmalarda bu

kavramlarin gegmesi ve Ogrencilerde anlamlandirilmasi i¢in gayret
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gosterilmelidir. Kimyasal tartigmalar1 sabunun tarihsel gelisimi ile
baslanarak kimya hikayesi ilizerinde devam etmelidir. Bu siirecte
iizerinde durulmasi gereken temel kimya kavram ve bilgileri sunlardir:
sabuna alternatif maddeler (siit, bitki 6zleri, kiil, kil), sabunlarin yapisi
(Hidrofilik/Hidrofobik yap1), sabunlasma olay1 (Yaglarin bazik ortamda
hidrolizlenmesi sonucu olusan uzun zincirli karboksilli asitlerin
sodyum veya potasyum tuzlarinin olugmasi olayi), sabun yapiminda
kullanilan maddeler ve bunlar1 sabunun yapisinda bulunma nedenleri
(silikatlar, talk) sabun cesitleri, yiizey gerilimi, sert ve yumusak
sabunlar, sabun ve deterjanlarin benzerlikleri ve farklari, camasir sodasi
(Na,CO3) ve kirlerin yapist (yag ve benzeri apolar organik maddeler

igerirler).

4. Durumsal Arka Plan Bilgisi (Extra Situational Background
Knowledge): Bu konun anlasilabilmesi i¢in yaglar, asitler, bazlar,

tuzlar, kimyasallarin adlandirilmasi ve yazilmasi gibi konular hakkinda
temel bilgiye sahip olunmasi gerekmektedir. Ayrica polar, apolar,
hidrofob, hidrofil gibi kimya kavramlarmin bilindigi ya da konu
sirasinda pratikge O0grenilecegi kabul edilmektedir. Bu hafta 6grenilen
bir ¢ok bilgi ilerleyen haftalarda diger temizlik maddeleri ile ilgili

caligmalar yaparken de kullanilabilir.

Bu konunun baglamasi ile birlikte 6grencilerin kendilerinin bir
arastirma sorusu olusturmasi istenecegi i¢in iyi bir arastirma sorusunun

nasil olmasi gerektigi ile ilgili bilgi verilir.
Iyi bir arastirma sorusunun 6zellikleri;

1. Arastirma sorusu Onemli olmalidir: Problemin ¢oziimii var olan
bilgilerimize yeni bilgiler ekleyecek nitelikte olmali, kafamizda yeni
soru isaretleri olusturacak ve bize bir sonraki arastirma adimina

tastyacak nitelikte olmalidir.

Not: Burada 6nemli olan saatlerce calisilacak ve sizi yoracak dnemsiz

bir problem yerine daha akillica 6zellikli ve gercekten ¢6ziimii sizde
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zihinsel bir aydinlatma yaratacak bir problem iizerine gitmenizdir.
Unutmayin yaptiginiz igin kalitesini isin basinda gecirdiginiz saatler

degil sonunda ulastiginiz sonug belirler.

2. Arastirma sorusu o anki imkan ve sartlar dahilinde arastirmaya
uygun olmalidir. Segilen arastirma sorusu arastirmacinin ekonomik ve
zamanla ilgili sinirlari iginde arastirilabilir ve sonuglandirilabilir

olmalidir.

3. Arastirma sorusundaki degiskenlerin  birbiriyle iliskilerini

aragtirmalidir. Burada anlatilmak isteyen mesela kaliteli bir sabun
secimi ile ilgili bir aragtirma yaparken oniimiize bir ¢ok sabun kalitesini
belirleyen faktorler ve degiskenler ¢ikar dogru degiskenleri belirlemek
ve bunlarin birbirleri ile olan iligkilerini ve sorunun ¢dziimiine olan

katkilarini iyi belirlemeliyiz.

4. Arastirillan arastirma sorusu agik ve net olmali gerekirse arastirma
sorusunda net olmayan kavram ve tanimlar agiklanmalidir. Mesela kuru
temizlemenin nasil yapilacagini aragtiran bir grencinin oradaki kuru
kelimesinin su kullanilmadan yapilan temizlemeyi kastettigini

aciklamasi gibi.

5. Arastirma sorusu etik olmalidir. Arastirma sorusu diistiiniiliirken bu
aragtirma sorusunun toplumdaki ahlaki degerleri dikkate almasi, insan
iliskilerini zedelememesi veya herhangi bir zarar verici unsurunun

bulunmamas gerekir.

Kimya hikayesi ile dersinizi yukaridaki baglam 6zelliklerini kullanarak
islerken 6grencileri arastirma sorular1 olusturmalarina yardimei olunuz.
Ogrenciler tarafindan bu baglami islerken muhtemel olarak ortaya

atilabilecek arastirma sorusu ornekleri:

Cevreye zarar vermeyen sabunlar var midir?

v
v’ Siyah sabun var midir? Varsa ne ise yarar?
v’ Suda ¢6ziinmeyen sabunlar var midir?

v

Deterjanlar ¢evreye nasil zarar verir?
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v Kuru temizleme nedir? Nasil yapilir?

v' Sabunlar ve deterjanlar arasindaki benzerlikler ve farklar
nelerdir?

v Anti bakteriyel sabunlar gercekten ne kadar etkililer?

v’ Sabunun kendisi renkli iken kopiigii neden beyazdir?

v' Sabunlar baz ise PH degeri notr olan sabunlar nasil tiretiliyor?

¢ Bu hafta dersi baglamlar1 kullanarak islerken ihtiya¢ duyulacak kimya
bilgisi Ogretmeni bilgilendirme amacli olarak asagida sunulmustur.
Smiftaki tartisma ve arastirma sorularinin bir kismi hakkinda

Ogretmene onceden bilgi vermeyi amaglamaktadir.

» Sabunun kullanilmaya baglanmas1 M.S. 200

> Bilimsel olarak sabun ftiretimi 18. Yiizyilda gerekli formiillerin
bulunmasindan sonra baglamstir.

» Yaglarin bazik ortamda hidrolizlenmesi sonucu olusan uzun zincirli
(C12-Cyg) karboksilli asitlerin sodyum ve potasyum tuzlarina sabun, bu

olaya sabunlagma denir.

Yag + NaOH --> Sabun + Gliserin

CH, — COO — CyHss CH, - OH
| |
CH - COO - C17H35 + 3NaOH > 3C17H35— COONa + CH - OH
| |

CH, — COO — CyHs3s CH, - OH
Gliseril stearat Sodyum Stearat Gliserin
(Yag) (SABUN)
CH; CH; CH, CH, CH;
\ /\ /N /SN /N
CH; CH, ' ... CH, COO'Na

» Sert sabunlar Na tuzu yumusak sabunlar K tuzudur.
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Suda c¢oziinmeyen sert sabunlar ayni zamanda aliiminyum,
kalsiyum, magnezyum, baryum, lityum, ¢inko, kursun, kobalt ve

bakir gibi katyonlarin yag asidi ile olusturdugu tuzlardir.

Yumusak sabunlar suda sert sabunlara gore daha fazla ¢ozilindiikleri

icin genellikle tras kreminde ve s1vi sabun yapiminda kullanilir.

Arap sabununda kullanilan sivi yaglar keten, kenevir, karanfil ve

baliktan ¢ikarilan yaglardir.

Deterjanlarda polar ug¢ genellikle siilfonik asit veya hidrojen stilfat

grubudur.

o Siilfonik asit — SO,0OH

o Hidrojen siilfat — O-SO3H
Sabunun Yapisi

1. Yaglar: Sabun yapiminda kullanilan organik yag
asitlerinin en 6nemli olanlar1 dogada serbest olarak
bulunan 12, 14, 16 veya 18 karbon igeren yag asitleridir.
Karbon sayist 18’den yiiksek olan yag asitlerinin
¢Oziinilirliigli az oldugu icin sabun yapiminda
kullanilmazlar. Hayvansal veya Bitkisel yaglar
kullanilabilir.

2. Su: Sert sulardan yapilan sabundan verim alinmaz.

3. Kireg: Yeni sistemlerde kire¢ yerine dogrudan sudkostik
cozeltiler kullanildigindan kirecin 6nemi kalmamastir.

4. Tuz: Sabun ¢ozeltisinde birikmis sabunlar tuzla
temizlenir. Kullanilacak tuzun kalitesi yiiksek olmalidir.

5. KCI (Potasyum klortir) : Arap sabunu yapiminda
kullanilir. Tuz ile ayni iglevi goriir.

6. Silikatlar: Camasir sabunlarinda verimi yiikseltmek igin
kullanilir. Cilinkii sodyum silikatin sabun gibi temizleme

Ozelligi vardir. Arap sabununda potasyum silikat vardir.
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7. Sodyum perborat: Sabun tozu yapiminda kullanilir.

8. Talk: Sabun verimini artirmak i¢in kullanilir.

Kuru temizleme: Yagl kirleri susuz ortamda benzin veya triklor

etilen ile temizlemek miimkiindiir. Buna kuru temizleme denir.

Sabunlarin istenmeyen etkisi sulardaki Ca** ve Mg®* iyonlarinin
sabundaki Na* ve K* iyonlartyla yer degistirerek ¢okelek
olusturmasidir. Deterjanlar bu iyonlarla ¢okelek vermez ve sert

sularda bile temizleyici etkisini siirdiirebilir.

Deterjanlardaki benzen halkasi mikroorganizma tarafindan
parcalanamaz. Oysa uzun hidrokarbon zincirleri pargalanabilir. Bu

yiizden sabun daha az kirleticidir.

Piyasada satilan deterjanlar sabun tozu yaninda sentetik deterjanlar

ve ¢ogu kez klor boraks gibi agarticilar da tasir.

Camasir Sodasi

Kimyasal ad1 Na,CO3 sodyum karbonattir.

e Sodyum karbonat sularda sertlik yapan iyonlar1 karbonat
halinde ¢oktiirlip ortamdan uzaklastirdig1 icin sert sularda da

rahatlikla kullanilabilir.

e Sodyum karbonat su ile hidroliz olarak sodyum hidroksit ve

sodyum bikarbonat olusturur.
Na,CO; + H,O - NaOH + NaHCO;

e Sabunda oldugu gibi yaglar, bu NaOH ile hidrolizlenerek
sabunlagir ve ¢oziiniir hale gelir. Bu 6zelliginden dolay1 soda da

yagi temizler. Yag + NaOH -> SABUN + GLISERIN
Glinliik hayatta kullandigimiz temel temizlik malzemeleri ve yapisi

Sodyum hidroksit, (lavabo agic1) beyaz renkte nem ¢ekici bir

maddedir. NaOH formiiliiyle gosterilir. Suda kolaylikla ¢6ziiniir ve
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yumusak kaygan ve sabun hissi veren bir ¢dzelti olusturur. Insan
dokusuna kasindirict bir etkisi vardir. Sodyum hidroksit (kostik
soda veya sudkostikte denir), laboratuarda CO; gibi asidik gazlari
yakalamak i¢in kullanilir. Endiistride bir¢ok kimyasal maddenin
yapiminda, yapay ipek, sabun, kagit, boya, deterjan endiistrisinde

ve petrol rafinelerinde kullanilir. Bir bazdir.

Hidroklorik  asit, hidrojen ve klor elementlerinden olusan,  oda
sicakligt ~ ve normal basingta gaz  halinde  bulunan
kimyasal bilesiktir. Halk arasindatuz ruhu olarak da bilinir. 9.
yiizyilda Arap simyaci Cabir bin Hayyan tarafindan kesfedildi ve

simya alaninda kullanilmistir.

Camagsir sodasi, beyaz camasirlarin yogun veya asitli kirlerini

eritmek i¢in kullanilan sodyum karbonat (Na,COs).

Camagir suyu, kimyasal adi sodyum hipoklorit olan, temizlik ve

sagliga uygunluk amaciyla kullanilan kimyasal madde.

Sodyum hipoklorit, (NaClO) bir tir tuzdur. Gilnliik hayatta
beyazlatici camasir sularinda kullanilmaktadir. Asidin canli dokusu
ile temasi, canli dokularinda hasara yol agmaktadir. Cevreye biiyiik
Olclide zarar veren bu madde oda kosullarindaki klor ve
sabunlardaki sodyum hidroksit ile birleserek tretilmektedir. Bir

sodyum hipokloritin elde edilme formiilii asagidaki gibidir:

2NaOH + Cl, — NaCl + NaCIO + H,0
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APPENDIX E

ICE-BREAKER ACTIVITY

SABUN NASIL TEMIZLER?

1. 2 tane kavanoz alin, i¢lerini yariya kadar su ile doldurun ve her ikisine de 2

damla gida boyasi ekleyin ve ¢alkalayin.

2. Uzerlerine bir miktar ¢icek yagi (Mutfakta kullamlan bir baska yagda
olabilir) ekleyin. (Kavanozlari ileriki adimlarda sallayacagimiz igin

kavanozlar1 agzina kadar doldurmamaya dikkat ediniz)
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3. Kavanozlardan birine 2-3 damla s1v1 sabun ekleyin, kavanozlarin kapagini

kapattiktan sonra kavanozlar1 30 sn kadar ¢alkalayin.
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4. Kavanozlar karistirdiktan sonra kisa bir siire beklemeye birakin, iginde sivi
sabun olan kavanozun hala bir karigim halinde durdugunu ama i¢inde sabun

olmayan kavanozda fazlarin belirginlestigini géreceksiniz.
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APPENDIX F

CHEMICAL STORYLINE 1

(Entrance Part)

KOPUK KOPUK SABUN

Her ne kadar ilk zamanlarda bugiin bizim kullandigimiz amagla

kullanilmasa da, sabunun 6ykiisii tarih 6ncesine kadar gidiyor. Nasil kesfedildigiyle

ilgili pek cok Oykiiden en yaygin olanina gore, Eski Roma’da Sapo Dagi’nda

hayvanlar kurban edildikten sonra, erimis hayvan yaglari ve odun kiilleri yagmurla

birlikte Tiber Nehri’ne karisirmis. Nehrin kenarinda ¢amasir yikayan kadinlar, bu

suyun, ¢amasirlarini daha az c¢abayla ¢ok daha temiz yaptigini fark etmisler.

Boylece hammaddesi kiil ve yag olan dogal sabun kesfedilmis.

Ilk sabun tarifi M.O. 2500 yilindan
kalma Siimer Yazitlar’'nda yer alir. Bu
yazitlarda su, odun kiilii ve yagin karigtirilmasi,
sonra da kaynatilip eritilmesiyle bir tiir sabun
elde edildigi anlatilir. Ancak, bu sabun, sag

bicimlendirmede ya da tibbi amaglarla

kullaniliyormus. Daha sonralariysa camasir yikamada kullanilmaya baglanmus.

Viicut temizligi i¢inse, siit, kum, bazi1 yaglar ve ¢esitli bitki yapraklar: kullanilirmais.

Sabunun viicut

kullanilmas1 Romalilar donemine rastliyor. Ancak,

hamamlariyla iinlii Roma imparatorlugu’nun ¢okiistiyle

temizleme amaciyla

w
"

insanlarin banyo aligkanlig disiiyor. ......... 5 i ;4
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APPENDIX G

CHEMICAL STORYLINE 2

(Entrance Part)

HANGI SABUN EN iYiSi

Anneniz sizi sabun almaniz i¢in markete gonderdi,
marketten iceri girdiniz ve raflarda bir¢ok markadan ve farkli
fiyatlarda ¢ok cesitli sabunlarla karsilastiniz. Hangi sabunu
alacaginiza nasil karar verirsiniz? En iyi temizleyeni mi tercih
edersiniz? Ellerinize en az zarar veren ve ellerinizi
nemlendireni mi? Fiyat sizin i¢in ne kadar 6nemli bir faktor?

Sabunun biiyiikliigii kararinizi almanizda ne kadar etkili olur?

En uygun karar1 vermek...

En uygun karar1 vermek igin bazi adimlar1 olan kiigiik bir aragtirma yapalim. Oncelikle

marketteki sabunlar1 ve 6zelliklerini listeleyelim.

1. Sabunun Markasi

2. Fiyat1

3. Hangi Ulkede
Uretildigi

4. Fiyat

5. Agirhigi (gr)
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APPENDIX H

CHEMICAL STORYLINE 3

(Entrance Part)

EVIMIZDEKi TEHLIKE

Haber Kiipiirii

Dokuz Eyliil Universitesi Cevre Miihendisligi Boliimii Ogretim

Uyesi Dog. Dr. Mustafa Odabasi'nin yaptig1 bir arastirma sonucu

camagir suyu iceren temizlik iiriinlerinin kanser yaptigi belirlendi.
Ilk kez bu arasgtirmayla ortaya ¢ikan sonug¢ “Environmental
Science & Technology” isimli uluslararasi bilimsel dergide de : .

yayinlandi.

Dog. Dr. Odabasi arastirmayla ilgili sunlar1 sdyledi: “Yapilan
on degerlendirmeler, ¢amasir suyu iceren temizlik
diriinlerinin kullanimiyla aciga c¢ikan karbon tetrakloriir ve
kloroform gibi maddeler kanser riskini 6nemli Olgilide

arttirabilecegini gostermektedir. Bu tiir temizlik maddelerini

kullananlar (temizlik isinde ¢alisanlar ve ev kadinlari) diger
insanlara gore ¢ok daha fazla risk altinda, ancak olusan saglik risklerinin daha detayh

olarak arastirilmast gerekiyor." Odabasi arastirma sonuglarmi soyle degerlendirdi:

“Piyasadaki ¢amasir suyu iceren temizlik iriinlerinin & ;

sayis1 giin gectikce artiyor. Katkisiz, parfiimlii, deterjan 4; /
%

katkili koyu kivamli s1vi, jel, ovma tozu, sprey gibi bir¢ok - -

Girtin ........... — & b
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APPENDIX I

CHEMICAL STORYLINE 4
(Entrance Part)

SUYA SABUNA DOKUNMADAN TEMiZLENENLER

Eminiz ki, hepiniz temiz c¢ocuklarsimz.
Banyo yapiyor, her giin elinizi, yiizliniizii yikiyor,
diglerinizi fir¢aliyor ve saglarinizi tarryorsunuz.
Peki, tiim bunlar i¢in ne kadar zaman
harciyorsunuz? Pek ¢ok hayvan, temiz kalmak igin

sizden daha fazla zaman harciyor. Ancak, onlarin

temiz kalmak icin kullandiklar1 yontemler biraz
daha farkli: Yaliyorlar, kasiyorlar, kiicik 1siriklar kullaniyorlar, siirtiiniiyorlar,
yuvarlaniyorlar, ¢gamur banyosu yapiyorlar. Onlar, temiz kalmak i¢in insanlardan daha
fazla zaman harciyorlar. Cilinkii temizlik onlar i¢in yalnizca iyi goriinmek degil, daha

O6nemlisi yagamlarini siirdiirmek i¢in gerekli. Yani, 6liim kalim meselesi!

Hayvanlarda temizlik ilk olarak kiirk ve deriden baglar. Onlarin kiirk ve derilerinin
temizligi, yasamlarin1 siirdiirebilmeleri i¢in 6nemli. Ciinkii onlar, g¢evresel etkilerden

yalnizca derileri ya da kiirkleri sayesinde korunabiliyorlar.

Temizligin Binbir Yolu

Deniz samuru, diinyadaki tiim hayvanlardan daha
kalin bir kiirke sahip. Kirkiiniin kalin olmasi, onun
okyanuslarin dondurucu soguklarinda yasamimn siirdiirmesini
sagliyor. Ancak kiirkiin sicak tutmasi, temiz ve diizgiin

olmasina bagl. iste bu yiizden, deniz samuru ........
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APPENDIX J

STUDENT WORKBOOK (SAMPLE)

OGRENCI CALISMA KAGITLARI

Adi ve Soyadi: Simfi: Okulu:

I. HAFTA

1. Asagidaki verilen tanimlar ile agiklamalar1 eslestiriniz.

......arap sabunu yapiminda 1. Sabun

kullanilir.
2. Yumusak Sabunlar

....sabun molekiiliiniin suyu
] 3. Sert Sabunlar
sevmeyen uzun hidrokarbon

kismudir. 4, Talk
..... potasyum tuzudur. 5. Potasyum kloriir
........ yaglarin bazik ortamda 6. Kirler
hidrolizlenmesi sonucunda olusan

- e 7. Hidrofil
uzun zincirli karboksilli asitlerin
sodyum veya potasyum tuzlarina 8. Hidrofob

denir.
9. Deterjanlar

.....kalsiyum ve magnezyum iyonlar
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ile ¢okelek vermedigi igin sert

sularda bile etkilidirler.
..... sodyum tuzudur.

....sabun molekiiliiniin suyu ¢eken

karboksilli bag kismidir.

.....genellikle yag ve benzeri apolar

organik maddeleri igerirler.

.....sabunun verimini artirmak i¢in

kullanilir.

2. Asagidaki sekilde hidrofil ve hidrofob olan kisimlari altina yaziniz.

@ ......... molekull

Kir

3. Asagidaki ifadelerden dogru olanlarin basina yildiz (+) isareti koyunuz.

...... Camasir sodasinin kimyasal adi sodyum karbonattir (Na,CO3).
...... Suda ¢oziinmeyen sabunlarda vardir.

...... Sabunlar ¢evreye deterjanlardan fazla zarar verdigi i¢in deterjanlar

yaygin olarak kullanilmaya baslanmistir.

.....Deterjanlarin i¢indeki yiizey aktif maddeler deterjanlarin ¢evreye

zararlarindan sorumludurlar.
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.....Kirler polar yapidadir.

.....Arap sabunu ¢evreye en zararli olan sabunlardan biridir.

4. Asagidaki sorular yanitlaymiz

a) Deterjanlar ve sabunlar arasindaki temel farklar nelerdir?

b) Camasir yikadigimiz suyun sertligi ve kullandigimiz deterjan miktar1
arasinda bir iliski var midir?

¢) Sabunlar kirleri nasil ¢ikartir?
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APPENDIX K

INQUIRY PLAN (SAMPLE)

ARASTIRMA PLANI

Ad ve Soyadu: Yas: Sinif: Cinsiyet:

Arastirma Planim

I. HAFTA

Arastirma probleminizi belirlemeniz. Ogretmen ve sinif arkadaslarmizla birlikte arastirma

problemleriniz tizerinde tartismaniz.

Il. HAFTA
1. Boliim Arastirma sorusu

1. Arastirma sorum (varsa alt sorulari ile birlikte):

2. Arastirma sorunuzda tanimlanmasi gereken terimler veya kavramlar nelerdir? Her birini
teker teker tanimlayiniz.

3. Arastirma sorum bana ve ¢evreme zarar verecek unsurlar icermez ¢iinkii. ..

4. Arastirma sorum i¢in planladigim arastirma basamaklar1 ve zamana gore dagilimu;
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O/
‘0

L)

Gorev dagilimi yapiniz ve herkesin gérevlerini ayrintili bir sekilde yaziniz.
Arastirdiginiz kaynaklari belirtiniz.

Aragtirmaniz okul disindan birileri ile goriismenizi gerektiriyorsa liitfen fotograf
cekiniz ve goriisme planini ve amacini da bu plana ekleyiniz.

« Liitfen arastirma yaparken yasadiginiz farkli tecriibeleri de plana yazarak
paylasiniz

X3

S

0’0

|. Hafta

Il. Hafta

I11. Hafta

IV. Hafta
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POSTER EVALUATION FORM

APPENDIX L

POSTER/SUNUM DEGERLENDIRME FORMU

POSTER/SUNUM DEGERLENDIRME FORMU

. k
Zayif | Orta | Iyi (ioi Miikemmel
y
1. Aragtirma sorusu 6nemli mi? 1 2 3 4 5
2. Arastirma sorusu gerekli zaman
ve maddi imkanlar dahilinde 1 2 3 4 5
arastirilabilmis mi?
3. Arastirma raporu veya posteri
aragtirma ile ilgili bilgileri 1 2 3 4 )
yeterince yansitiyor mu?
4. Posterinde ya da raporunda
kullandig1 kavramlari1 dogru 1 2 3 4 5
tanimlamis mi1?
5. Posterjnde ya da raporunda 1 ’ 3 4 5
kullandig1 kavramlar1 anlamis mi1?
6. Posterinde ya da raporunda
kullandig1 kavramlarla ilgili 1 2 3 4 5
ornekler vermis mi?
7. Posterinde ya da raporunda
kullandig1 kavramlar arasindaki 1 2 3 4 )
iligkilerin farkinda mi?
?. Poster ya da rapor da duz.en \fe 1 5 3 4 5
imla kurallarina dikkat etmis mi?
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9. Arastirmay1 sonuglandirabilmis

. 5
mi?
10. Posterindeki ya da
raporundaki arastirmayi etkili bir 5
sekilde sunabildi mi?
Toplam
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APPENDIX M

CLASSROOM OBSERVATION CHECK LIST

SINIF GOZLEM FORMU
Olaylar Gergeklesti Kismen Gergeklesmedi
Gergeklesti

Kimya hikayeleri 6grencilerin ilgisini
uyandirdi mi1?

Kimya hikayeleri 6grencilere
baglamlar i¢inde kimya kavramlarini
tartistirabiliyor mu?

Kimya hikayesinde verilen baglam
konunun égretimi i¢in uygun mu?

Ogrenciler aktif bir sekilde tartisma
yapabiliyorlar mi1?

Ogrenciler calisma kagitlarindaki
etkinlikleri yapmiglar mi1?

Ogrenciler derse ilgili goriiniiyorlar
mi1?

Ders 6grenci merkezli olarak mi
isleniyor?

Ogretmen tartigmalar1 yonlendiriyor
mu?
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APPENDIX N

FOCUS GROUP QUESTIONS

ODAK GRUP SORULARI

1. Dersin islenisi ile ilgili ne diislinliyorsunuz?

Begendiyseniz:

% Dersin isleniginde neler farkliydi?

% Kimya hikayeleri ile ilgili ne diistiniiyorsunuz?

Hangisini veya hangilerini begendiniz?

& Sizin merak ettiginiz konumuzla ilgili bir kimya sorusunu aragtirmak sizi

nasil etkiledi?

Begenmediyseniz:

& Begenmemenizin nedenleri ne olabilir?

& Sizce daha basari bir ders tasarimi i¢in nasil yapilmaliydi?

2. Dersin bu sekilde islenmesi sizi ¢aligma ve ders motivasyonunuzu artirdi m1?

Artirdiysa:

% Motivasyonunuzun artmasindaki etkenler nelerdir?
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3. Kendi merak ettiginiz bir arastirma sorusunu arastirmaniz ve bununla ilgili

poster hazirlayip sunmaniz istendi.

% Arastirma sorunuzu arastirabildiniz mi?

Arastirma sorusunu arastirirken keyif aldiniz ve motive oldunuz mu?

& Poster hazirlamak sizce keyifli oldu mu?

Poster hazirlarken ne gibi zorluklarla karsilagtiniz?
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APPENDIX O

PERMISION FROM MONE
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