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ABSTRACT

EFFECT OF GUIDED INQUIRY EXPERIMENTS ON THE ACQUISITION OF
SCIENCE PROCESS SKILLS, ACHIEVEMENT AND DIFFERENTIATION
OF CONCEPTUAL STRUCTURE

Yildirim, Altmay

M.Sc., Department Secondary Science and Mathematics Education

Supervisor: Prof. Dr. Giray Berberoglu

February 2012, 163 pages

The science and technology program developed by the Ministry of National
Education of Turkey aims at training students as science and technology literates.
In order to achieve this, method implemented by teachers should enhance science
process skills, increase achievement and actualize differentiation in the conceptual

structure of students.

The present study aims to investigate the effectiveness of guided inquiry
experiments over traditionally designed experiments on the acquisition of science
process skills, content knowledge achievement and differentiating conceptual
structure of 8th grade students about floating, sinking, buoyancy and pressure

subjects.

Guided inquiry laboratory manuals were developed for the experimental group.
Traditional confirmation type laboratory manuals were developed for the control

group. The study was conducted with 55 eighth grade students at a private



elementary school in the Bahgelievler district, Istanbul. In this quasi-experimental
study, two of the three intact groups assigned as experimental group, while the

control group.

Unit achievement test (UAT), science process skills test (SPST) and two-tiered
test for determining differentiation in conceptual structure (DDSCT) were used as
data collection instruments. All of these instruments were administered to the

students as pre-test and post-test.

It was found that guided inquiry experiments were effective than traditional
confirmation type experiments in differentiation of students’ conceptual structure
about floating, sinking, buoyancy and pressure. However, there was not a
significant difference in the effectiveness of both inquiry and traditional methods
on enhancing the students’ science process skills and their achievement at the unit

of force and motion.

Keywords: Science Education, Guided Inquiry, Science Process Skills, Science

Achievement, Differentiation in the Conceptual Structure
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REHBERLI SORGULAMA DENEYLERININ BILIMSEL SUREC
BECERILERININ KAZANDIRILMASINA, BASARIYA VE KAVRAMSAL
DEGISIME ETKIiSI

Yildirim, Altmay
Yiiksek Lisans, Ortaggretim Fen ve Matematik Alanlar1 Egitimi Boliimii

Tez Yoneticisi: Prof. Dr. Giray Berberoglu

Subat 2012, 163 sayfa

Milli Egitim Bakanligi tarafindan gelistirilen fen ve teknoloji dersi programi
ogrencileri fen okuryazarlar1 olarak yetistirmeyi amaglamaktadir. Bunu basarmak
icin Ogretmenlerin uyguladigi 6gretim yontemi 6grencilerin bilimsel siireg
becerilerini  gelistirmeli, basariyr  arttrmali  ve  kavramsal degisimi

gerceklestirmelidir.

Bu calismanin amact rehberli sorgulama ydntemine uygun olarak tasarlanmis
deneylerin ylizme, batma, kaldirma kuvveti ve basing konularinda sekizinci smif
Ogrencilerinin bilimsel siire¢ becerilerini gelistirmek, basariy1 arttrmak ve
kavramsal degisimi gerceklestirmekteki etkinligini geleneksel olarak tasarlanmis

deneylere gore arastirmaktir.

Deney grubuna rehberli sorgulama yontemi temel alinarak deney foyleri

gelistirilmistir. Kontrol grubuna ise klasik diiz anlatim metodu temel alinarak

Vi



dogrulayic1 deney foyleri hazirlanmistir. Calisma Istanbul Bahgelievler’deki bir
ozel ilkogretim okulunun 55 sekizinci sinif 6grencisiyle yiritiilmistiir. Yari-
deneysel bu caligmada, 3 hazir smniftan ikisi deney grubu, digeri kontrol grubu

olarak belirlenmistir.

Veri toplama araci olarak basari testi, bilimsel siire¢ becerileri testi ve iki agsamali
kavramsal degisim testi kullanilmistir. Testler 6grencilere 6n test ve son test

olarak uygulanmistir.

Rehberli sorgulama deneylerinin, sekizinci smif 6grencilerinin yiizme, batma,
kaldirma kuvveti ve basing konularindaki kavramsal degisimi gergeklestirmede
klasik dogrulayici deneylere gore daha etkili oldugu bulunmustur. Ancak, deney
ve kontrol grubu arasinda Ogrencilerin kuvvet ve hareket iinitesindeki bilimsel

stire¢ becerilerini ve basarilarini gelistirmede anlamli bir fark ¢ikmamustir.

Anahtar Kelimeler: Fen Egitimi, Rehberli Sorgulama Yontemi, Bilimsel Siireg

Becerileri, Kavramsal Degisim
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CHAPTER 1

INTRODUCTION

In 2004 the name and content of the science course in Turkey has changed
radically and it is called science and technology course. The vision of new science
and technology course program is to train individuals as science and technology
literate citizens. Science and technology literacy consists of developing the skills
of scientific thinking, researching, questioning, critical thinking and problem
solving of individuals and making them lifelong learners. It is emphasized that the
teacher centered methods like lecturing; note taking and verification type
laboratories are inadequate in developing science and technology literacy (MEB,
2006). Therefore, learner—centered instruction methods such as problem solving
method, 5E or 7E instructional models, inquiry methods should be preferred
rather than traditional methods (Koksal, 2008; Serin, 2009; Sahin, 2010; Timur &
Kincal, 2010).

Inquiry based method is one of the learner-centered methods. At this method,
students become more active, generate their questions, utilize higher order
thinking skills to solve problems and connect new knowledge to their prior
understanding (Llewellyn, 2005). The previous research studies mostly compare
traditional and inquiry instruction methods (Banerjee, 2010; Blanchard,
Southerland, Osborne, Sampson & Annetta, 2010; Chaterje, Williamson,
McCanne & Peck, 2009; Crawford, 2000; Gangoli & Gurumurthy, 1995; Giing6r
Seyhan, 2008; Kopitzki, 2011; Koksal, 2008; Tatar & Kuru, 2009; Timur &
Kincal, 2010; Wenning, 2005).



Inquiry based instruction has various approaches, which can be summarized as
three main levels. These are structured inquiry, guided inquiry and open inquiry
(cited in Bell, Smetana & Binns, 2005; Blanchard et al, 2010; Colburn, 2000; Fay,
Grove, Towns, & Bretz, 2007; cited in Llewellyn, 2005; NRC, 2000). In most of
the previous research studies the guided inquiry method is preferred to open
inquiry method (Banerjee, 2010; Blanchard et al, 2010; Chaterjee et al, 2009;
Maguire, Myerowitz & Sampson, 2010; Koksal, 2008; Timur & Kincal, 2010).
The students make their own conceptualizations, and construct their own
meanings. Students prefer doing guided-inquiry laboratories instead of doing
open-inquiry laboratories, because they think they learn more from guided-inquiry
laboratories (Chatterjee et al, 2009). In guided inquiry method students are given a
problem to solve and sometimes the necessary materials. They design their own
procedure, collect the related data and formulate the results. The teacher guides

the students with orienting questions.

In Turkey, the frequently used methods are lecturing and problem solving, which
are teacher-centered methods (Dogru & Aydogdu, 2003). In order to change the
methods from teacher-centered to learner-centered ones, students should get
familiar to inquiry firstly with guidance of the teacher. Both students and teachers
make transition from teacher-centered instruction to learner-centered approach
with the help of guided inquiry. Therefore, guided inquiry method is implemented
as the instructional method in this study. Open inquiry can be used mostly in

science projects.

In the Third International Mathematics and Science Study (TIMSS) implemented
in 1999, 8% of the science questions are related to the scientific investigation and
nature of science. Eighth grade students in Turkey are 33 among 38 countries
(cited in Karahan, 2006). In order to increase the achievement in scientific
investigation; the science process skills of the students should be improved. The
importance of the science process skills is explained in details at the new science
and technology program. The science process skills are defined with related

objectives and listed at the program manual (MEB, 2006). The science process



skills are explained as basic science process skills and integrated science process
skills. The basic science process skills are observing, inferring, measuring,
communicating, classifying and predicting. The integrated science process skills
are controlling variables, defining operationally, formulating hypotheses,
interpreting data, experimenting and formulating models (YOK, 1997). As stated
by Kilig, Haymana and Bozyilmaz (2008) basic science process skills are
emphasized more than the integrated science process skills at all grades. Thus, the
class activities and laboratory experiments should be emphasized on both basic
and integrated science process sKills.

In recent years, there are a lot of research studies in Turkey focusing on the
science process skills and on the effect of different instruction methods on the
acquisition of science process skills (Aka, Giiven & Aydogdu, 2010; Anagiin &
Yasar, 2009; Aydogdu, 2006; Aydogdu, 2009; Aydogdu, 2010; Basdas, 2007,
Dogrudz, 1998; Dénmez & Azizoglu, 2010; Karahan, 2006; Kili¢ et al, 2008;
Kéksal, 2008; Kula, 2009; Oztiirk, Tezel & Acat, 2010; Serin, 2009; Tatar, 2006).
The learner-centered laboratories like guided inquiry laboratories induce students
to become active participants in a scientific process. For this reason, one of the
purposes of this study is to develop basic and integrated science process skills of

students.

A well-designed learner centered science laboratory can provide the sorts of
experiences to the students necessary to develop science process skills and to
differentiate the conceptual structure. According to a research implemented by
Giines, Dilek, Demir, Hoplan and Celikoglu (2010) science teachers reported that
concept learning can be achieved by giving examples from the daily life and by
implementing experiments and doing observations. Moreover, they stated the
buoyant force, pressure, force and motion, heat and temperature, cells and atoms
as the most difficult subjects (Giines et al, 2010). Therefore, the subject matter of
this study consists of floating, sinking, buoyant force and pressure. Beyond this,
guided inquiry instruction method is implemented by using guided inquiry

laboratory manuals in this study. The manuals include problem-stating questions,



daily life examples related to the subject and discussion questions which focus on
the conceptual understanding.

The learner-centered instructions take into account the students’ curiosities and
alternative concepts or preconceptions and they care about the differentiation of
conceptual structure of students. The previous studies investigate different
methods to overcome alternative concepts or to differentiate conceptual structure
about floating, sinking, buoyancy and pressure. These methods are guided inquiry
instruction (Timur & Kincal, 2010), problem based learning (Akbulut, 2010),
discovery learning (Unal, 2005), conceptual change texts (Sahin & Cepni, 2011b),
5E instructional model (Cepni, Sahin & Ipek, 2010; Sahin, 2010), problem based
instruction (Akbulut, 2010) and constructivist approach (Onen, 2005; Yavuz,
2007). However, most of the studies in the literature do not cover all of the
subjects of 8th grade unit force and motion, which includes subjects floating,
sinking, buoyancy and pressure as described in the new science and technology
curriculum. Some of the studies are relevant only with the subject pressure
(Baytok, 2007; Onen, 2005; Sahin & Cepni, 2011b; Unal, 2005) while others are
relevant with floating, sinking and buoyancy (Akbulut, 2010; Cepni et al, 2010;
Yavuz, 2009). On the contrary, this study covers the entire subjects of the 8th

grade unit force and motion.

This study investigates the effect of guided inquiry experiments on the acquisition
of science process skills, achievement and differentiating conceptual structure of

8th grade students about floating, sinking, buoyancy and pressure subjects.

Most of the research studies in the literature are focusing on different learner-
centered instruction methods based on constructivist approach. However, some of
them investigate the effect of instruction method on alternative concepts, while
others investigate the effect of the instruction method on the achievement, attitude
and science process skills. Whereas, there is not any study which focuses on the
effect of the instruction method on the achievement, differentiation of concept
learning and the acquisition of science process skills together. Thus, this study is

different from previous research studies in the literature. This treatment focuses



on the acquisition of achievement, science process skills and differentiation of
conceptual structure together and covers all the subjects of the unit force and

motion.

1.1 Purpose of the Study

The purpose of this study is to investigate the effectiveness of guided inquiry
experiments over traditionally designed experiments on the acquisition of science
process skills, content knowledge achievement and overcoming alternative
concepts of 8th grade students about floating, sinking, buoyancy and pressure
subjects.

1.1.1 Statement of the Hypotheses

The following null hypotheses are the hypotheses of the statistical analysis that

are tested at the .05 level of significance:

1. There is no statistically significant difference between guided inquiry
experiments and traditional experiments on the population means of the 8" grade

students’ “Force and Motion” unit achievement test (UAT) scores.

2. There is no statistically significant difference between guided inquiry
experiments and traditional experiments on the population means of the 8" grade
students’ Two Tiered Determining Differentiation in Conceptual Structure Test
(DDSCT) scores.

3. There is no statistically significant difference between guided inquiry
experiments and traditional experiments on the population means of the 8" grade

students’ science process skills test (SPST) scores.



1.2 Definition of Terms

Inquiry: Inquiry refers to the activities of students in which they develop
knowledge and understanding of scientific ideas and how scientists study natural
world (Colburn, 2000). The National Science Education Standards states inquiry
as the activities that involves making observations, posing questions, examining
sources of information, using tools to gather, analyze and interpret data, proposing
explanation, predictions and communicating the results (NRC, 2000).

Guided Inquiry laboratory works: In this study guided inquiry is the instruction
method used in experimental group. In this instruction method the teacher
provides only the materials and the problem to investigate. Students devise their
own procedure to solve the problem (Colburn, 2000). This level of inquiry is also
known as Level 2 inquiry and the students are responsible for determining the
method of investigation and interpreting the results (Blanchard et al, 2010).
Students are given the experiment proposals to write their own hypothesis,
procedures and data. When they need help, the teacher guides them with

questions.

Traditional laboratory works: In this study traditional laboratory work is the

instruction method used in the control group. Cookbook or verification type lab is
the traditional lab in which students are given the problem, step-by-step
instructions of the procedure and defined variables. They make the observations
and get the data. In verification type labs students verify the previously

communicated information (Wenning, 2005).

Unit Achievement Test: The unit achievement test is used to assess how much

students accomplish the 8" grade “force and motion” unit objectives. The subjects
covered at this unit are floating-sinking, buoyancy and pressure. The test consists

of 20 multiple-choice items.

Science Process Skills Test: The science process skKills test is used to assess how

much students improve their skills such as identifying variables, identifying and



stating hypotheses, operationally defining, designing investigations, graphing and
interpreting data. The total list of science process skills, which aimed to be
improved, is outlined in the 8" Grade Science and Technology Teacher Guide
Book (Tung Bakar, Bagdag, Ipek, Bagci, Koroglu, Yoriik & Keles, 2011). The test
consists of 36 multiple-choice questions.

Two Tiered Determining Differentiations in Conceptual Structure Test: Two-

tiered determining differentiation in conceptual structure test is used to state the
level of differentiation of the students’ conceptual frameworks and underlying on
students’ reasoning. It consists of sixteen items and two phases for each item. The

test is developed by Sahin and Cepni (2011a).



CHAPTER 2

LITERATURE REVIEW

This chapter presents literature review of theoretical and empirical background of
this study. The search results are based on the publications in science education in
various databases and indexes by using the keywords “guided inquiry”, “science
process skills”, “misconception”, “alternative concepts”, ‘“achievement”,
”floating”, “sinking”, “buoyancy” and “pressure”. The literature review is
outlined on the following subtitles:

1. Inquiry

2. Guided Inquiry

3. Science Process Skills

4

. Alternative Conceptions
2.1. Inquiry

Inquiry as a teaching method has different definitions. According to the National
Research Council (1996) inquiry is described as the following:

Inquiry is a multifaceted activity that involves making observations; posing questions;
examining books and other sources of information to see what is already known in light
of experimental evidence; using tools to gather, analyze, and interpret data; proposing
answers, explanations, and predictions; and communicating the results. Inquiry requires
identification of assumptions, use of critical and logical thinking, and consideration of

alternative explanations (cited in Llewellyn, 2005 p.4).



Students engaging in inquiry are active learners and answer research questions by
planning an investigation, doing data analysis and drawing conclusions (Bell et al,
2005). There is an evolution among these abilities of different grade level students
for doing scientific inquiry. The fundamental abilities necessary for doing
scientific inquiry for different grade level students are identified by National
Research Council (2000) in details at the table in Appendix A. The learner
centered classroom features are essential to develop these abilities. The continuum

of inquiry ranging from learner-centered to more teacher-centered classroom is

given in Table 2.1,

Table2.1 Essential Features of Classroom Inquiry and Their Variations

Essential Variations
feature
1. Learnersare Learner posesa Learner selects Learner clarifies Learner
engaged by question. among questions, question engages in
scientifically poses new provided by guestion
oriented guestions. teacher or other  provided by
questions. source. teacher
2. Learners Learner Learners Learner given Learner given
give priorityto  determines directed to data and asked  data and told
evidence in evidence and collect certain to analyze how to analyze
responding to collects it. data
questions
3. Learners Learner Learner guided Learner given Learner
formulate formulates in process of possible ways to  provided with
explanations explanation formulating use evidenceto  evidence and
from evidence  after explanation from formulate the usage of it
summarizing evidence explanation. to formulate
evidence explanation
4.Learner Learner Learner directed Learner given
connects independently toward areas possible
explanationsto  examines other  and sources of connections
scientific resources and scientific
knowledge forms the links  knowledge
to explanations
5. Learners Learner forms Learner coached Learner Learner given
communicate reasonable in development provided broad  steps and
and justify argument to of guidelines to use  procedures for
explanations. communicate communication.  sharpen communication.

explanations.

communication.

More ......ccoviiiiiiiiiinn.

.Amount of Learner Self-Direction ..........c.ccccc.........

Less

Less ..

...Amount of Direction from Teacher or .

...More

Reference: Inquwy and the National Science Education Standards (NRC 2000, p. 29, Tables 2-6).



In order to be able to apply inquiry instruction successfully, the teachers should
get experience and detailed information about inquiry instruction. Since most of
the teachers have an education based on traditional method, it is difficult to use
inquiry-based instruction appropriately in the classroom. The essential features of
classroom inquiry, which are described above can be used as a guide for

constructing a learner-centered instruction.

There are different levels of inquiry activities, which are focused on students’ and
teachers’ responsibilities of asking questions, collecting and interpreting data.
These levels of inquiry are firstly described by Schwab (1962) and then reformed
by Herron (1971), Rezba, Auldridge, and Rhea (1999) and Colburn (2000) (as
cited in Blanchard et al, 2010; as cited in Bell et al, 2005; Colburn, 2000; Fay et
al, 2007; NRC, 2000; as cited in Smithenry, 2010). According to the common
fundamentals of related researches four levels of inquiry are listed as the
following: confirmation, which is stated as level O in this study, structured, guided
and open inquiry. The four levels of inquiry and description of these levels

according to the literature review are presented on Table 2.2.

Table 2.2 Description Details of Inquiry Levels

Inquiry Level Description
Level 0: Verification The teacher provides the question and the step-by-step procedure
(Confirmation) to gather data and the students follow the procedure in order to

confirm an answer they previously know.

Level 1: Structured Inquiry The teacher provides the question and the step-by-step procedure
to gather data and the students follow the procedure in order to
confirm an answer they do not know previously.

Level 2: Guided Inquiry The teacher provides the problem to investigate and the students
devise their own procedure and interpret the results. The teacher
guides the students with open-ended questions, encourages
students to think by themselves and design their own
investigation.

Level 3: Open Inquiry Students formulate their own problem related to the topic,
determine the materials and design the procedure they will
follow, interpret the results. They follow all the aspects of doing
scientific investigation similar to the scientists.

Reference: Summarized from Blanchard et al (2010), Bell (2005), Colburn (2000), NRC (2000)
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Both the confirmation level and structured inquiry levels are named as “cookbook
labs”, because they are similar in having step by step instructions to follow the
procedure and gather data (Colburn, 2000). The difference between the level 0
and level 1 is that the level 0, confirmation level is performed after the target
concept is taught. Students are already familiar with the presented concepts. For
this reason, the students confirm an answer they previously know and this is not
an inquiry level. On the other hand at the level 1, structured inquiry level students
perform the laboratory before the target concept is taught, so they confirm an
answer they do not know previously. The majority of experiments in the
textbooks are planned at confirmation level or structured inquiry level and

students do not formulate hypothesis, design a procedure and collect data.

The main target is achieving open inquiry activities, which are fundamental of
scientific literacy (Wenning, 2005), but both students and teachers need practice
to implement such activities. The role of teacher in inquiry method is too
important. Teachers should have adequate content knowledge and pedagogical
knowledge about the instructional method, because the collaboration between
teacher and students enhance inquiry (Crawford, 2000). Teachers should get a role
as a facilitator and do it by asking qualified open-ended questions and avoiding
telling the students what to do (Anderson, 2002; Colburn, 2000). This is possible
through professional development designed especially to help teachers how to
teach through inquiry (Banerjee, 2010; McDermott, Shaffer & Constantinou,
2000). Also written teaching cases and videotapes of inquiry teaching experiences
help teachers to develop their skills of inquiry (Llewellyn, 2005; NRC, 2000).
Students, parents, administers may resist inquiry (Wenning, 2005), but teachers
can decrease the resistance with active involvement of students in the instruction.
Therefore, teachers should make transitions from confirmation type traditional

instruction method through structured, guided and open inquiry.
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2.1.1. Research Studies on Inquiry

According to a meta-analysis done by Minner, Levy and Century (2009) 51 % of
138 studies on inquiry instruction between the years 1984 and 2002 showed
positive impacts on student content learning. The studies on inquiry increased in
1994-2002, 94 out of 138 studies were implemented between these years.
According to these results, teachers are encouraged to use inquiry-based
instruction in order to enhance students’ understanding of scientific concepts and

procedure in recent years.

Thacker, Kim, Tretz & Lea (1994) investigated the effect of inquiry based
instruction on students’ performance comparing with traditional problem solving
based instruction about the electrical circuits. The participants of the study were
elementary education majors. As a result, the students got inquiry-based
instruction performed significantly better than students took the standard
traditional instruction and they outperformed also the honors physics students.
Scherr (2003) stated that inquiry instruction succeed better in conceptual
questions than students in traditional lecture based courses on the subject of mass,
volume and density even in large classes. This is possible with correct and
adequate guidance of teacher. Likewise, McDermott et al (2000) compared the
achievement of two groups consist of prospective elementary school teachers
learning physics by inquiry, but with little teacher support and traditional standard
instruction. The results emphasized that without sufficient emphasis on concept
development inquiry instruction was no more effective than standard physics

instruction.

Haury (1993) stated the different applications of inquiry according to the previous
researches and listed the benefits of inquiry for students such as developing
laboratory skills like graphing and interpreting data, encouraging scientific
literacy and science process, critical thinking, improving attitudes toward science

and increasing achievement.
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Most of the previous studies in Turkey also focus on the effect of inquiry teaching
method on students’ achievement, attitude and anxiety. Tatar (2006) investigated
the effect of inquiry instruction on 7" grade students’ science process skills,
achievement, and attitudes toward science and the results showed that the inquiry
instruction had more effect in developing science process skills, academic
achievement, and attitudes when compared to the traditional instruction. Giingor
Seyhan (2008) investigated the effect of inquiry experiments on attitude, anxiety
and science process skills of 42 pre-service chemistry teachers and performed 12
experiments about various chemistry topics. Results showed that, the science
process skills of students and attitudes toward chemistry laboratory increased,
while the anxiety toward chemistry laboratory decreased. Tatar and Kuru (2009)
compared the inquiry instruction and traditional instruction in terms of attitudes
toward science lesson. The participants of the study were 7™ grade students.
According to the results, attitudes of the students in inquiry-based class increased
significantly much more than traditional one. Timur and Kincal (2010) did an
experimental study with 7" grade students at the unit of pressure and analyzed the
test results according to the cognitive level of students. As a result there was not
any difference in knowledge level between the traditional method group and
inquiry method group, while level of comprehension and application rose in favor
of experimental group. Akpullukg¢u (2011) investigated the effect of inquiry-based
instruction on students’ achievement, attitudes and retention levels. Results of the
study established significant increase in the achievement and attitudes of the
students of experimental group. However, there was no significant difference
between the retention levels of experimental and control groups. The inquiry-
based activities implemented in that study, progressed from guided to open

inquiry level.

2.2 Guided Inquiry

The level 2, guided inquiry level causes the students to investigate a teacher
presented question by formulating hypothesis, designing their own procedure,

choosing the necessary materials, analyzing data and drawing conclusion. By this
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way, students develop each component of investigation and get the responsibility
of their own learning (Bell et al, 2005). The teacher guides the students with open-
ended questions, encourages students to think by themselves and design their own

investigation.

Blanchard et al (2010) compared the efficacy of guided inquiry laboratory
instruction to verification type laboratory instruction on students’ performance of
content knowledge, procedure and nature of science. The participants of the study
were 1700 students of 12 middle school and 12 high school science teachers. The
teachers joined the study completed a six week professional development program
related to teaching inquiry based instruction. According to the results, students in
guided inquiry laboratory instruction outperformed the students in to verification
type laboratory instruction in both middle and high school levels in terms of
conceptual knowledge, procedural knowledge, nature of science and scientific
inquiry. Moreover students in middle school utilized more than high school
students from the guided inquiry laboratory instruction although high school

students gain more knowledge than middle school students.

Maguire et al (2010) implemented a guided inquiry activity for exploring osmosis
and diffusion in cells. They developed the activity according to the assumptions of
guided inquiry and revised it according to the implementations at different classes.
In order to make the planning easier to students they deliver a handout of
investigation proposal. These handouts help students to plan the stages in right
order and teachers to make quick review and guide with right questions.
According to the suggestions of the study, the guided inquiry laboratory
instruction helps the teacher be aware of students’ misconceptions about the

subject, the hypothesis and assist the teacher to remediate them.

Chatterjee et al (2009) implemented 10 experiments, 8 guided inquiry and two
open inquiry experiments, to 703 students in the engineering chemistry course. At
the end of the treatment they focused on students’ differentiation between guided

and open inquiry laboratory, students’ attitudes toward guided and open inquiry
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laboratory and students’ perceptions about their learning from guided and open
inquiry laboratory. The results showed that, most of the students identified guided
inquiry experiments correctly, they had a more positive attitude toward guided-
inquiry laboratories and they think they learn more with guided-inquiry
laboratories than with open-inquiry laboratories according to the survey on
students’ attitudes and perceptions toward guided inquiry and open inquiry
laboratories.

Gangoli & Gurumurthy (1995) compared the effect of guided inquiry approach to
the traditional laboratory approach on developing cognitive abilities and
laboratory skills creative abilities with the sample consist of 92 students in higher
secondary school classes. The guided inquiry approach was superior to traditional
laboratory approach in developing cognitive abilities and laboratory skills.

However, there was not any significant difference in creative abilities.

In order to increase the effectiveness and applicability of guided inquiry
instruction in schools, the teachers should be developed professionally. As stated
by Banerjee (2010), high school teachers involving in three years professional
development model promoted the skills of learning and applying guided inquiry
instruction. While 25 % of teachers conducted inquiry labs at the end of the first
semester, this ratio increased to 58% at the end of the third semester. By the way,
students asked more questions and the ratio of post-lab discussions increased from
35 % from the first semester to 65 % to the third semester. Although 83 % of
students mentioned that they liked guided inquiry, they declared that that this type
of instruction was not useful in preparing for graduation tests, because their
parents stated that there was not any inquiry instruction in college or university.
This result was analogous with the results of the research presented by Bruck,
Bretz and Towns (2009), which stated that 90 % of 229 undergraduate chemistry
laboratories in 13 manuals were classified as structured laboratory activities with

little opportunity for student independence.
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Kopitzki (2011) investigated the effect of additional support given to inquiry
based learning about the floating and sinking. The participants of the study are
sixty-four German fourth grade students. There were two experimental groups
differ in the amount of additional support and a control group applying hands on
activity and structuring experimental data and reflection on experimental
outcomes. Results indicated that the experimental groups outperformed the
control group and the experimental group with more support outperformed the

other experimental group.

In Turkey, the research studies related to guided-inquiry instruction mostly
investigated the effect of instruction on achievement, attitudes and science process
skills. Timur & Kincal (2010) investigated the effect of guided inquiry on
students’ achievement. The participants of this study were 128 7" grade students.
They applied thirty activities and find out that there was not difference in
knowledge, but there is a statistical significant difference in comprehension and

application levels. Therefore, guided inquiry instruction makes learning deeper.

Koksal (2008) investigated the effect of guided inquiry to develop students’
understanding of concepts, science process skills and attitudes toward science.
The sample of the study consisted of 168 sixth grade students. As stated in results,
guided inquiry caused a significant difference in a biology unit, reproduction,
while made no difference at the achievement of physics unit, force and motion.
The instruction also helped students to develop science process skills and attitudes

toward science.

Dogru & Aydogdu (2003) applied a survey to 6, 7, 8" grades of seven elementary
school students about the frequently preferred instructional methods in class. The
results showed that the frequently used methods were lecturing and problem
solving. The laboratory, observation and demonstration were the methods rarely
used in science courses. In Turkey, the research studies on guided inquiry
instruction are performed newly. As stated by Dede & Yaman (2006) students

prefer to do teacher centered activities because they get 5-year primary school
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education with the same teacher and resist applying inquiry instruction (cited in
Koksal, 2008). For this reason, students should get familiar to inquiry firstly with
guidance of the teacher. Both students and teachers can make transition from
teacher-centered instruction to learner-centered approach with the help of guided

inquiry.

2.3 Science Process Skills

Science process skills are defined as the skills that include steps of scientific
method. The science process skills develop science learning; help learning
scientific research methods used by scientists (Oztiirk et al, 2010). It is
emphasized at the new science and technology course program published by The
Ministry of National Education of Turkey, students should train as science and
technology literate citizens. In order to achieve this goal the importance of the
science process skills is explained in details and skills are defined with related

objectives and listed at the program manual (MEB, 2006).

Science process skills are classified into two groups as basic and integrated. The
basic science process skills are observing, inferring, measuring, communicating,
classifying and predicting and Table 2.3 shows these basic skills and their
explanations. The integrated science process skills are controlling variables,
defining operationally, formulating hypotheses, interpreting data, experimenting
and formulating models (YOK, 1997) and Table 2.4 shows these integrated skills
and their explanations (TTKB, 2005).

Table 2.3 Basic Science Process Skills

Observing — gathering information with the help of senses, determining similarities and
differences between objects.

Inferring - making explanation or interpretation about the observation using related data.
Measuring — using appropriate measurement tools to estimate the quantity of an object.
Communicating — writing the observation results or data using words or graphic symbols.
Classifying - grouping or ordering objects or events into categories.

Predicting — stating a possible outcome of an experiment
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Table 2.4 Integrated Science Process Skills

Defining and Controlling Variables — identifying the independent, dependent and control
variables.

Planning Experiment- designing the procedure to test the hypothesis

Knowing and Using Laboratory Materials- selecting appropriate materials and using them
safely.

Experimenting- practicing the effect of variables.

Hypothesizing- forming hypothesis by caring the relationship between variables.
Collecting Information and Data- gathering information from sources.
Recording Data-writing data at the appropriate form.

Interpreting Data: explaining the relationship between recording data.

Processing Data and Formulating Models- presenting data in the forms graph, table or
models. .

Defining Operationally- describing variables exactly with a measurement criterion.

Summurized from Koksal (2008), Serin (2009), TTKB (2005)

The usage area of science process skills is not limited to physics, chemistry and
biology. These are the skills that can be used in any field in daily life such as a
farmer testing a hypothesis to take maximum vyield or a financier estimate the
exchange rate and draw graphs. To develop science process skills simplifies not
only to comprehend science but also to guide the daily life in different ways. In
order to improve science process skills laboratory works are the irrevocable
elements. Science process skills are essentials in all laboratory approaches such as
deductive, inductive or discovery, whichever is implemented. The literature
review shows that different from the foreign researches which started studying
science process skills in 1960s, in Turkey the researchers studying science process
skills started in 1990s with the study of Geban (1990) named as ‘The effects of
two different instructional treatments on the students chemistry achievement,

science process skills, and attitudes towards chemistry at the high school level’.

In recent years, there are a lot of researches in Turkey focusing on the effect of
different instruction methods on the acquisition of science process skills. Kula

(2009) investigated the effect of inquiry instruction on science process skKills,
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achievement, attitudes and conceptual change. The participants of the study were
60 sixth grade students. According to the results, there was not any significant
difference in terms of science process skills between the experimental and
treatment groups, while attitudes, achievement and conceptual change increases in
favor of experimental group. Serin (2009) performed the effect of problem based
learning on the development of science process skills, conversely to Kula (2009)
in this study there was a significant difference in favor of traditional group.

Tatar (2006) investigated the effect of inquiry-based instruction on the
development of science process skills, attitude toward science lesson and
achievement of students. The participants of the study were 104 7™ grade students.
The result showed that inquiry based instruction was effective in developing

science process skills, attitude and achievement.

Basdas (2007) compared hands on science learning to traditional instruction on
acquisition of science process skills, achievement and motivation. The
participants were 63 6" grade students. According to the results of the study, the
students performed hands on activities outperformed students implemented

traditional instruction on science process skills, achievement and motivation.

Anagiin & Yasar (2009) implemented SE instructional model based on
constructivist approach to 5™ grade students for 50 hours. Then, analyzed the
science process skills test results. There was a significant difference. The 5E
instructional model is effective on the development of science process skills of

students.

Aka et al (2010) investigated the effect of problem based learning on science
process skills of 3™ class teacher candidates. The participants were 86 students
and worked electricity. According to the results of the study, there was a
significant difference between experimental and traditional groups in favor of

experimental group.
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There are research studies implemented science process skills based learning and
planned the activities in order to develop the science process skills. Dogruoz
(1998) studied with 116 7™ grade students and experimental group outperformed
the control group in terms of science process skills, attitude and achievement. On
the other hand, Karahan (2006) find out that science process skills based
instruction improve logical thinking skills of students.

2.3.4 Alternative Conceptions

A misconception can be defined as an individual understanding of a concept as
substantially different from the commonly accepted scientific meaning of it
(Yagbasan & Giilgigek, 2003). The researches in recent years do not use the term
misconception because not all of the preconceptions or alternative concepts of the
students can be defined as misconception. However teachers should be aware of
these preconceptions while planning the lesson. As stated by Onen (2005) and
Sahin (2010) different learner centered methods, such as constructivist approach,
5E model, computer-aided instruction, are effective in changing students’
alternative concepts. There should be a learner-centered environment in order to

help students discuss their preconceptions.

There are a lot of research studies focused on overcoming the alternative concepts
about floating, sinking, buoyancy and pressure using different instruction
methods. These methods are guided inquiry instruction (Timur & Kincal, 2010),
problem based learning (Akbulut, 2010), discovery learning (Unal, 2005),
conceptual change texts (Yesilyurt, 2002; Sahin&Cepni, 2010), 5E instructional
model (Cepni et al, 2010; Sahin, 2010), problem based instruction (Akbulut,
2010) and constructivist approach (Yavuz, 2007; Onen, 2005). However, most of
the studies in the literature do not cover all of the subjects of 8th grade unit force
and motion, which includes subjects floating, sinking, buoyancy and pressure as
described in the new science and technology curriculum. Some of the studies are
relevant only with the subject pressure (Baytok, 2007; Onen, 2005; Sahin &
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Cepni, 2010; Unal, 2005) while others are relevant with floating, sinking and
buoyancy (Yavuz, 2009; Cepni et al, 2010; Akbulut, 2010).

The students’ conceptual understanding cannot be realized with true-false or
multiple-choice items, because the reasoning of students is not written (Tomita,
2009). The open ended questions (Kula, 2009), interviews (Timur & Kincal,
2010) and two or three tiered questions (Sahin, 2010) are meaningful in order to
see the reasoning. The two or three tiered tests are easy in implementation and
helpful to teachers in underlying the reasoning of students. Moreover, two-tiered
test can also contribute to building relationships between the cause and the result
of the knowledge (Sahin & Cepni, 2011a).

There are lots of research studies, which implemented inquiry teaching as a
learner centered instructional method. However, few of them (Koksal, 2008;
Timur & Kincal, 2010) defined their method with the level as guided-inquiry
teaching. The implementation of open inquiry instruction method in lessons is
difficult and not always effective. The guided inquiry or inquiry-based studies
investigated the effect of instructional method on achievement, attitude, and
science process skills or on alternative concepts of students separately. Kula
(2009) focused on achievement, attitude, science process skills and alternative
concepts of students together. However, in that study the subjects were floating,
sinking, and buoyancy and did not cover all the 8" grade unit force and motion as
mentioned in the new science and technology curriculum. The present study
covers the entire subjects of the 8th grade unit force and motion and investigates
the effect of guided-inquiry instruction on the acquisition of achievement, science

process skills and differentiation of conceptual change of students.
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CHAPTER 3

METHODOLOGY

3.1 Research Design

The purpose of this study is to investigate the effectiveness of guided inquiry
experiments over traditionally designed experiments on the 8th grade students’
acquisition of science process skills, content knowledge achievement and
conceptual understanding about floating, sinking, buoyancy and pressure. Since it is
not possible to randomly assign the subjects of experimental and control groups, a
quasi-experimental design is used (Fraenkel & Wallen, 1996, p. 275). There are
three 8th grade classes as intact groups. Two of these intact groups were randomly
assigned as experimental groups. The third group was considered as the control
group. Table 3.1 shows the research design of the study. Before the treatments
implemented all of the groups are given the pretests, which are unit achievement
test (UAT), science process skills test (SPST) and two tiered Determining
Differentiation in Conceptual Structure Test (DDSCT). Then, guided inquiry
method is implemented to the experimental groups and traditional method is
implemented to the control group. When the treatments are completed, the students

take the post-tests.
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Table3.1 Research Design of the Study

O (Pre-test) X (Treatment) O (Post-test)
UAT
Guided Inquiry SUPAJ. Guided Inquiry SPST
group DDSCT Method DDSCT
UAT Traditional UAT
Traditional group SPST Method SPST
DDSCT DDSCT

3.2 Population and Sample

The target population of the study covers all 8" grade students attending to the
private elementary schools in Istanbul city. There are 232 private elementary

schools in Istanbul city.

The accessible population of the study is the students attending to the private
elementary schools in the Bahgelievler district in Istanbul. There are 11 private
elementary schools in the Bahgelievler district in Istanbul. In these schools there are
totally 22 classes and 445 students in the eighth grade. The sample of this study
consists of 3 classes and 56 students at a private elementary school in the
Bahgelievler district in Istanbul city. This matched approximately thirteen percent
of the whole population. Table 3.2 shows the number of classes and students in the

study.

Table 3.2 Number of classes, and students in the sample

. Number of
District School Number of class in Students in the
the sample
sample
Bahgelievler School A 3 56

Fraenkel and Wallen (1996) identify the convenience sample as "a group of
individuals who (conveniently) are available for study’ (p. 99). In this study,
sample chosen from the accessible population is a sample of convenience. 8th grade
students in three classes of a private elementary school are chosen as the sample of

the study. Due to the administrative constraints it is impossible to randomly select
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students and assign them to the treatment groups. For this reason one of the classes
is randomly assigned as the control group, other two groups are randomly assigned
as treatment groups. Table 3.3 shows detailed information about the sample
characteristics such as the gender of students, intact groups and the teachers. One of
the teachers has an experimental and a control group, while the second teacher has

an experimental group.

Table 3.3 Sample Characteristics.

Gender of students

Treatment Group Intact class Male Female Total Teacher
Experimental 8A 12 7 19 A (Female)
group 8C 14 6 20 N (Female)
Control 8B 13 4 17 A (Female)
group
Total 3 classes 39 17 56

Because of some illness problems one of the female students from the experimental
group intact class 8A did not take the achievement and science process skills post-
test. The number of students who took the pretest of UAT is 49, SPST is 50,
DDSCT is 54. All the students took the posttests. Thus the number of students who
took all post-tests is 55.

3.3 Instruments

There are three measuring tools used in this study which are Unit Achievement Test
(UAT), Science Process Skills Test (SPST) and two tiered Determining
Differentiation in Conceptual Structure Test (DDSCT).

3.3.1 Unit Achievement Test (UAT)

The unit achievement test is used to assess how much students accomplish the 8"
grade “force and motion” unit objectives. The subjects covered at this unit are

floating-sinking, buoyancy and pressure. First of all, the objective list of the force

and motion unit which is covered in 8th Grade Science and Technology Teacher
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Guide Book, is revised according to the Bloom’ Taxonomy (Biimen, 2006; Talim
Terbiye Kurulu Baskanligi, 2005). There are twenty objectives covering all the
contents. The first and second version of the objectives is given in Appendix B.
Since there is not any available test form overlapped with the all of the objectives
of this unit, the researcher developed the unit achievement test. The researcher
utilized some items from the previously developed thesis tests. The objectives
related to the subjects floating-sinking, buoyancy and pressure stated at the 8th
grade science curriculum is taken as a base to select the items from these previously
developed tests. Items were selected in a way to match the objectives of the
respective curriculum content. This table is an evidence of content validity and
given in Appendix C. Some of the questions were taken from previous studies.
Some major revisions were carried out on the item content in order to improve the
objective item content match. These are represented as researcher-developed items

in Table 3.4, which shows the reference of unit achievement test items.

Table 3.4 Reference of Unit Achievement Test ltems

Source Item no
Akbulut, (2010) 1,2,3,5,6,9,
Baytok, (2007) 14,17, 18,19,20

Reseacher deveoped 4,78, 10, 11, 12, 13,15,16,

The Unit Achievement Test (UAT) is in Turkish and consists of 20 multiple-choice
items with one correct choice and three distracters. The students answer the items
by selecting the correct alternative. Before the pilot study, for the face validity, the
UAT is checked by four teachers (two physics teachers and two science and
technology teacher) and one expert (an assistant professor) from the Secondary
Science and Math Education Department. All of these people are informed about
the purpose of the test and they checked the UAT according to the questions in the
Achievement Test Feedback Form given in the Appendix D. The alternatives in
question 1 are ranged again, the points A and B stated at item 19 are illustrated at
the shape of question, the term ‘basing’ is changed with the term ‘a¢ik hava basinct’

at the item 20 according to the feedbacks taken from the science teachers. They all
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agree with that UAT covers all the objectives of related content, language of the
test, difficulty level and figures in the test are appropriate for the 8" grade students
and a lesson of 40 minutes is enough for an average student to complete the test.

Before administered in the treatment and control group, a pilot study is conducted
with 8" grade students from different district in Istanbul. The first pilot study is
conducted with 67 8" grade students in an elementary school located in Gazi
Osman Pasa district. According to the item analysis table, which is given in
Appendix E, the items in the UAT are revised. Then the second pilot study is
conducted with 69 8th grade students in an elementary school located in Bakirkdy
district in Istanbul. Item analysis table formed after the second pilot application is
given in Appendix F. The final version of UAT is given in Appendix G. The final
version of the UAT is administered as pre-test and post-test for both the

experimental and control groups.

Students get 1 point for each correct response and 0 point for incorrect respond.
Thus, the students get 20 points if they answer all the items correctly. Item analysis
is done by the ITEMAN program. Cronbach o reliability coefficient is calculated
for pilot 1, pilot 2, pretest and post-test results and these values are presented at
Table 3.5 Statistics of Item Analysis of UAT.

Table 3.5 Statistics of Item Analysis of UAT

Statistics for the UAT Pilot 1 Pilot 2 Pretest 2
Number of items 20 20 20
Number of students 67 72 49
Mean 7,731 13.431 15.577
Standard deviation 2,768 3.562 2.691
Skewness 0.563 -0.224 -0.706
Kurtosis -0.004 0.515 0.946
Cronbach alpha 0.460 0.753 0.875
Item difficulty 0.387 0.6720 0.779
Item discrimination 0.369 .581 0.564
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3.3.2 Science Process Skills Test (SPST)

The Science Process Skills Test used in this study is developed by Okey, Wise and
Burns (1982) and translated and adapted into Turkish by Geban, Askar, and Ozkan
(1992). The test consists of 36 multiple-choice questions. The reliability coefficient
of the test is calculated as 0.85. The test includes items related to five different
science process skills which are identifying variables, identifying and stating
hypotheses, operationally defining, designing investigations, graphing and
interpreting data (cited in Azizoglu, 2004).

The Science Process Skills Test is given in Appendix H. Burns, Okey and Wise
(1985) offered the test for grades 7-12 free from any curriculum or content area
(cited in Serin, 2009). In this study, SPST is applied to both the experimental and
control groups as pretest and post-test. Students get 1 point for each correct
response and 0 point for incorrect respond. Thus, the students get 36 points if they
answer all the items correctly. Burns, Okey and Wise (1985) stated that middle
school students need up to 50 minutes for completing the test (cited in Serin, 2009).
For this reason students participating to this study are given 50 minutes to complete
the test.

3.3.3 Two Tiered Determining Differentiation in Conceptual Structure Test
(DDSCT)

Two Tiered Determining Differentiation in Conceptual Structure Test (DDSCT)
used in this study is developed by Sahin and Cepni (2011a). The reliability
coefficient of the test was 0.81, it can be concluded that the test is reliable. Two-
tiered tests are separated from multiple-choice item tests with at least one
dimension having a second phase in which the reasons for the marked choices of
the first phase are required to be stated. Two-tiered test is used to state the level of
differentiation of the students’ conceptual frameworks and underlying on students’

thinking. Moreover, two-tiered tests state whether or not the student is aware of
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his/her own knowledge. The DDSCT consists of sixteen items and two phases for
each item. First phase includes multiple-choice item with four choices. These
choices are the situations that students are having alternative conceptions. Second
phases of the each question include an open-ended section starting with “because”
for students to write their reasons for their choice in the first phase (Sahin & Cepni,
2011a). The Two Tiered Determining Differentiation in Conceptual Structure Test
is given in Appendix 1.

The scoring of the DDSCT is found as the sum of first and second phase scores for
each item. For the first phase, students get 5 point for the correct response, 1 point
for the wrong response and O point for the empty response. Sahin and Cepni

(20114a) explained scoring of the second phase as stated in Table 3.6.

Table 3.6 Scoring of Items in DDSCT for Second Phase

Level of Understanding Scoring Index
points
Correct Reason 10 Explain the reason by considering all of the aspects
of the valid reason

Partially Correct 8 Explain the reason by considering some of the

Response aspects. There are missing parts.
Response with Alternative 3 There is partially correct knowledge and including

Concept misconception.

Incorrect Response
Empty Response

Explain the reason with incorrect knowledge

2
0 Empty or irrelevant statement

When the student answers the item correctly in the first phase and explains the
reason considering all the aspects of related subject he/she gets 15 points for that
item. Thus, the students get 240 points if they answer all the items correctly.

Students are given 40 minutes to complete the test.

3.4 Teaching/Learning Materials

Behind the measuring instruments the lesson plans and laboratory experiment
manuals are prepared separately for control and experimental groups. In this
section, guided inquiry laboratory experiment manuals, prepared for experimental
group and traditional laboratory experiment manuals, prepared for control group are

explained.
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3.4.1 Guided Inquiry Laboratory Experiment Manuals

First of all the objectives of the unit are listed and examined in details. Also
objectives related to the science process skills are examined in details. The Table of
Science Process Skills Objectives for 6, 7, 8th grades is given in Appendix J. In
order to improve students’ conceptual understanding and science process skills in a
student centered laboratory implementation a detailed search in the relevant
literature is done. Then the implementation of laboratory experiment manuals based
on guided inquiry instruction is decided as treatment. Since the aim is improving
science process skills of students, the experiments about floating, sinking,
buoyancy and pressure listed in the science and technology textbook, developed
and implemented at previous years by researcher and exemplified in previously
performed research studies are matched with related science process skills
objectives. Then the guided inquiry laboratory experiment manual is completed by
inspiration from previous studies about guided inquiry laboratories (Banerjee, 2010;
Blanchard et al, 2010; Colburn, 2000; Domin, 1999; Giingoér Seyhan, 2008; Koksal,
2008; Serin, 2009; Timur & Kincal, 2010; Wenning, 2005; Yavuz, 2007). Guided
inquiry laboratory experiments in the manual versus science process skills

objectives are given in Table 3.7.

Table 3.7 Guided Inquiry Laboratory Experiments Versus Science Process Skills
Obijectives

Experiments Science Process Skills Objectives
1. Computing Density of Unknown Metal Object 16, 21, 22, 23, 24, 27, 31
2. Computing Density of Wooden Object 9, 16, 21, 22, 23, 24, 27,31
3. Computing Density of Unknown Liquid 6,8, 9, 16, 21, 22, 23, 24, 27, 30
4. Liquids Mixed Heterogeneously 1,3,92731
5.Positions Of Solid Objects In Liquid 1,7, 8,9, 25, 27, 30
6.Let The Egg Float 8,9,617, 25,31
7. Buoyancy Force 8, 16, 17, 22, 24, 27, 31
8. Factors Affecting Buoyancy Force 9,10,11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21,
22, 25, 26, 27, 29, 30, 31
9.Archimedes’ Principe 9, 16, 17, 18, 22, 23, 24, 27, 32
10. Pressure 1,2,4,57,32
11. Transmission Of Fluid-Pressure ,8,9,31 32
12. Factors Affecting Fluid-Pressure 9,10, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22,

24, 26, 27, 30, 31, 32
13. Air Pressure 1,8,9
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The experiment reports in the guided inquiry laboratory experiment manual include
sketches, which are filled by students in order to organize the investigation before
starting the experiment. Similar sketches are also suggested by Maguire, Myerowitz
and Sampson (2010). Moreover, the experiments have a pre-lab part to discuss the
previous knowledge or daily life observation related to the subject and the
discussion part to make discussion for different situations and predictions for the
next experiments. The guided inquiry laboratory experiment manual includes two
pages of a simple matching activity about the scientists related to this unit, thirteen
guided inquiry experiments sorted logically according to the implementation of the
treatment and a science process skills observation form. The guided inquiry
laboratory experiment manual is given in Appendix K. Before the implementation
of the treatment, three experts, two assistant professors from the Elementary
Science Education Department and a professor from the Secondary Science
Education Department check guided inquiry laboratory experiment manual. The
guided inquiry experiment manuals are improved according to their suggestions.
An example of the manuals before and after the revision is given in Appendix L.
Moreover, a science teacher and two physics teachers criticized the manuals
according to the activity matching science process skills rubric developed by Yal¢in
(2011). The rubric and the table shows experiments versus average scores taken for
the rubric are given in Appendix M. The guided inquiry laboratory experiment

manual is implemented during 2 lessons time per week for 5 weeks.

3.4.2 Traditional Laboratory Experiment Manual

The traditional laboratory experiments are defined as verification, cookbook or
structured experiments by the researchers (Blanchard et al, 2010; Colburn, 2000;
Giingor Seyhan, 2008; Wenning, 2005). Wenning (2005) explains the properties of
traditional laboratory experiments as lab activities with step-by-step instructions
requiring minimum intellectual engagement of students. These experiments focus

on the verification of previously communicated information.
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The students in control group implement Traditional Laboratory Experiment
Manual after the lecture. The Manual consists of thirteen experiments, the same
subject with the guided inquiry laboratory experiment manual. But the experiments
in this manual are stated step-by-step. The students just do the processes written in
the procedure and make the measurements. There is not a pre-lab part or the
discussion part. The Traditional Laboratory Experiment Manual is given in
Appendix N. The traditional laboratory experiments manual is implemented at the
end of each subject for 2 lessons time per week for 5 weeks.

3.5 Procedure

The procedure followed for this study is arranged as the following: determination of
research problem and key words, searching for literature review, identifying the
properties of the population and sample, development of instructional materials,
development of measuring instruments, implementation of pilot study for the
achievement test, application of the pretests, implementation of treatment,
application of post-tests, data collection, analysis of data, conclusion, writing the

thesis.

3.6 Implementation of Treatments

In this section treatments given to the experimental and control groups are

explained in details at the following parts.

3.6.1 Treatment Given To the Experimental Group

The treatment given to the experimental group is guided inquiry instruction. This
instructional method is implemented at two experimental classes during five weeks.
Since the teachers of two experimental groups are different in order to avoid
possible differences in the implementation of treatments detailed lesson plans are

prepared. Each teacher used these lesson plans. Moreover, the teachers attend to the
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lesson of the other experimental group as an observer at least one lesson in a week.
There are four science lessons in a week and at least two of them are performed in
the laboratory. The students are divided into heterogeneous groups according to
their previous science and technology grades. In the beginning of the first lesson
students discuss pre-lab parts of the manual firstly in the group, then in the class.
This part helps them recall some needed information. Then, students plan the
experiment according to the research question and other guiding questions, choose
the required equipment and perform the experiments. Students do the observation,
collect data and write them in appropriate format. Then they make conclusion and
discuss the results. The teacher walks around the class, guides the groups with
questions when they need help, makes observations relevant to the implementation,
takes notes in order to fill the observation checklist for each student at the end of
the unit. During the first experiments the teacher often warns the students to make
correct and accurate measurements. At the end of the experiment students deliver
the manuals to the teacher. The teacher goes through the manuals and gives the
students feedback. If necessary the teacher gives a general feedback to the class.
After the experiments one lesson is devoted to review the related concepts. After
the first week students get used to the treatment and feel more comfortable, make
more meaningful discussions, ask more clear and definite questions. Also they
make more accurate measurements and data interpretations. At the end of the
treatment all the students make their own assessment by filling the observation
sheet at the end of the manual. Then the teacher also makes the assessment using
the previously taken notes and experiment reports. Students put their manuals to

their portfolios.

A detailed review of first week implementation

e First lesson: Teacher gave the students randomly open ended questions
including daily life examples related to floating, sinking, buoyancy and
pressure. The students tried to answer them and put on the class board.

e Teacher gave information about the implementation, the role of teacher and

role of students. Lab groups were selected.
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e Second lesson: Experiment 1: Calculating density was implemented.

1.

8.
9.

Students tried to answer prelab questions by discussing in their groups.
Teacher walked around and did observations.

After five minutes discussion of the prelab questions in class, teacher
did not answer; only run the discussion through groups.

For the second question, which was ‘When we cut the play dough into
three small parts how does the density change?’ Teacher took students
opinions summarized on the board and then asked ‘When we pour some
of the water from bottle to glass does the density of water change?’.
Students discussed in groups.

Students discussed the definition of density and how to estimate the
density.

Teacher walked around and asked them why mercury filled bottle is
heavier than water filled identical bottle. Whose density is bigger? What
is the unit of density? Search the manual.

Teacher gave students the materials they decided to use in the
experiment.

Students implemented the experiment according to their own planning
and collected data. For example, some groups used ruler, some groups
used water and graduated cylinder to estimate the volume of the object.
Teacher warned the students to do accurate measurements.

Then students drove the conclusion and discussed the post lab questions.

e Third lesson: The post-lab discussion was done in class in details. The outcomes

from the experiment were written on the board and one of the volunteered

students summarized the definition of density, the estimation of density. Then,

worksheet including open ended questions about the estimation of density was

performed by the students.

e Fourth lesson: The second experiment the density of a wooden object was

implemented. Students discussed in the groups and designed the experiment, and

material they need.
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1. Teachers walked around the class and asked questions like: How did
you measure the volume? Did you do accurate measurements?

2. Students gathered data, drew the table and estimated the density of
wood. On the post lab they compared the density given in the
question and the density they measured. Then, they interpreted the
difference.

3. By doing the class discussion the outcomes from this experiment

were summarized.

3.6.2 Treatment Given To the Control Group

The treatment given to the control group is traditional instruction including
lecturing and verification type experiment manuals. In the control group, the
teacher presents the content, explains the subject in details, and solves problems.
After the instruction, the students get the laboratory section and implement the
traditional laboratory experiments. The aim of the experiments, the equipment that
will be used and the procedure, all these parts are written step-by-step in the
manual. Students read the steps, perform the experiments, make observations and
collect data. They verify previously learned information. There is not pre-lab and
discussion part in their manuals. The teacher observes the students, performs some
of the experiments as demonstration for the class. The experiment reports are used

to assess students’ laboratory performance.

A detailed review of first week implementation

e First lesson: Teacher gave the students randomly open ended questions
including daily life examples related to floating, sinking, buoyancy and
pressure. The students tried to answer them and put on the class board.

e Teacher gave information about the subjects at this unit force and motion.

e Second lesson: teacher defined the density, wrote the formula of the density

and unit of the density
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Teacher wrote sample problems related to the estimation of density and
solved them.

Students wrote the definition, formula and sample problems to their
notebook.

Then, worksheet including open ended questions about the estimation of
density was performed by the students. The worksheet was the same with

experimental group.

Third lesson: Teacher gave examples about estimating the volume, mass and
density of non-geometric objects such as a rock or wood, solved quantitative
problems. Students also solved problems on the board.

Fourth lesson: Experiment 1 and 2 were implemented. Students performed
the step-by-step designed procedure and did measurements, got data and

drew conclusion.

3.7 Analysis of Data

The pre-test and post test results of Unit Achievement Test (UAT), Science Process

Skills Test (SPST) and two tiered Determining Differentiation in Conceptual
Structure Test (DDSCT) are constituted the data of the study. The scores taken

from the tests, number of students, classes, genders and their treatment groups are
entered to an SPSS data file. Repeated ANOVA is used for the analysis of UAT,
SPST and DDSCT.

3.8 Assumptions and Limitations

The following statements are the assumptions of this study:

Students completed the tests and activities seriously
Treatments of both experimental groups and control groups are
implemented according to the lesson plans.

Characteristics of two teachers of treatment groups did not affect the results.
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The following statements are the limitations of this study:
e This study is limited to the 8th grade students from a private school in a
central district of metropolitan city.
e This study is limited to the unit of force and motion in 8th grade science

and technology curriculum.
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CHAPTER 4

RESULTS

The results are divided into three sections. The first section presents the descriptive
statistics associated with the data collected from the administration of the unit
achievement test (UAT), Science Process Skills Test (SPST) and Two-Tiered
Determining Differentiation in Conceptual Structure Test (DDCST). The second
section of this chapter presents the inferential statistical data yielded from testing
the three null hypotheses outlined in Chapter 1. Finally, the last section summarizes

the findings of the study.

4.1 Missing Data Analysis

Dummy coded variable is formed for missing values (O for present, 1 for absent
values). Then t-test is performed to determine the significance of these missing
values, as a result they are found to be significant. Therefore dummy coded
variables are retained as one of the independent variables and the missing values

are changed with the mean of the whole students.
Since there are six students who did not participate the pretest of UAT (10.9 %) as

Table 1 indicated, dummy coded variable is formed for missing values (0 for non-

missing, 1 for missing values).
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Table 4.1 Missing Value in PreUAT and PstUAT

PreUAT PstUAT

N Valid 49 55
Missing 6 0
Percentage of 10.9 0
missing data

Mean 5.3878 15.53

Then t-test is performed to determine the significance of these missing values, as can
be seen in Table 4.2, they are found to be significant. Therefore dummy coded
variables are retained as one of the independent variables and the missing values are
changed with the mean of the whole students (5.3878).

Table 4.2 Independent Samples Test for PreUAT

t-test for Equality of Means

95%
Levene's Test Confidence
for Equality Interval of the
of Variances Difference

Sig. Std.
(2- Mean  Error
F Sig. t df tailed) Differ. Differ. Lower Upper

PreUAT Equal variances 8.414 .005 5.672 53 .000 5.38776 .94990 3.4825 7.2930
assumed
Equal variances not 16.342 48.00 .000 5.38776 .32968 4.7249 6.0506
assumed

Since there are five students who did not participate the pretest of SPST (9.1 %) as
Table 4.3 indicated, dummy coded variable is formed for missing values (0 for non-

missing, 1 for missing values).
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Table 4.3 Missing Value in PreSPST and PstSPST

PreSPST PstSPST

N Valid 50 55
Missing 5
Percentage of missing 9.1
data

Mean 19.96 21.67

Then t-test is performed to determine the significance of these missing values, as
can be seen in Table 4.4, they are found to be significant. Therefore dummy coded
variables are retained as one of the independent variables and the missing values
are changed with the mean of the whole students (19.96).

Table 4.4 Independent Samples Test for PreSPST

t-test for Equality of Means

Levene's

Test for 95% Confidence
Equality of Interval of the
Variances Difference

Std.
Sig. (2- Mean  Error
F  Sig. t df tailed) Differ. Differ. Lower Upper

PreSPST Equal variances 2.309 .135 3.443 53 .001 11.0136 3.1985 4.5981 17.4291
assumed

Equal variances 2.606 5.620 .043 11.0136 4.2263 .5003 21.5269
not assumed

Since there is only one student who did not participate the pretest of DDSCT (1.8
%) as Table 4.5 indicated, missing value is changed with the mean of the whole
students (100.76).
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Table 4.5 Missing Value in PreDDSCT and PstDDSCT
PreDDSCT PstDDSCT

N Valid 54 55
Missing 1
Percentage of missing 1.8
data

Mean 100.76 155.13

4.2 Descriptive Statistics

Descriptive statistics of the independent and dependent variables of this study were
calculated and some of these statistics are presented in Table 4.6.

Table 4.6 Descriptive Statistics for Independent and Dependent Variables

N Mean SD Skewness Kurtosis Min Max
PreUAT
Guided Ing. 38 5.68 2.07 0.76 1.67 2 12
Traditional 17 4,72 2.31 0.54 -0.03 2 10
Total 55 5.39 2.18 0.56 0.85 2 12
PreSPST
Guided Ing. 38 20.39 5.55 0.37 -0.19 11 33
Traditional 17 18.99 5.99 0.16 -0.61 8 30
Total 55 19.96 5.67 0.26 -0.35 8 33
PreDDSCT
Guided Ing. 38 98.44 30.88 0.32 -0.35 40 167
Traditional 17 105.94 34.87 0.43 0.42 46 179
Total 55 100.76 32.03 0.38 -0.11 40 179
PstUAT
Guided Ing. 38 16.11 2.07 -0.54 0.90 9 20
Traditional 17 14.24 2.88 -0.78 1.32 7 19
Total 55 15.53 2.67 -0.70 1.11 7 20
PstSPST
Guided Ing. 38 22.37 6.34 0.17 -0.54 10 35
Traditional 17 20.12 6.04 -0.01 -1.10 11 30
Total 55 21.67 6.28 0.14 -0.61 10 35
PstDDSCT
Guided Ing. 38 166.42 40.51 -0.22 -1.00 84 228
Traditional 17 129.88 43.79 -0.28 -1.01 50 187
Total 55 155.13 44,53 -0.29 -0.65 50 228
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Average gain scores of students in the guided inquiry and traditional instruction
groups were calculated for each dependent variable, content achievement, science
process skills, and differentiation in their conceptual structures. These gain scores
are presented in Table 4.7. According to Table 4.7, guided inquiry group
outperformed the traditional group in all of the dependent variables; however,
especially in science process skills average gain scores of the treatment groups from
pretests to posttests are very small.

Table 4.7 Average Gain Scores in Dependent Variables with respect to Group

Membership
Test Group Mean Mean Average Gain Score
Membership Pretest Posttest (Posttest-Pretest
Scores)
Achievement Guided Inquiry 5.68 16.11 10.43
Traditional 4,72 14.24 9.69
Science Process Guided Inquiry 20.39 22.37 1.98
Skill Traditional 18.99 20.12 1.13
Conceptual Guided Inquiry 98.44 166.42 67.98
Differences Traditional 105.94 129.88 23.94

4.3 Inferential Statistics

4.3.1 Assumptions for UAT

1. Independence of observations
Students were tested independently for each treatment group during pretesting and
posttesting procedures. Guided inquiry and traditional group students were not

allowed to see each other before, during, and after the testing procedures.

2. Normality
Since the skewness and Kurtosis values of UAT Pretest and Posttest scores of

students remain between the values -2 and +2, normality assumption is said to be
met.
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3. Equality of Variances
According to Table 4.8, since the results did not give statistically significant results,
it can be said that the equality of variances assumption was met.

Table 4.8 Levene's Test of Equality of Error Variances?

F dfl df2 Sig.
PreUAT 1.069 1 53 0.306
PStUAT 0.284 1 53 0.596

4. Homogeneity of Intercorrelations
According to Table 4.9, covariance matrices of the dependent variables were equal
across groups, therefore the assumption of homogeneity of intercorrelations was

satisfied.

Table 4.9 Box's Test of Equality of Covariance Matrices for UAT
BoxsM  0.875

F 0.277
dfl 3
df2  20033.159
Sig. 0.842

5. Sphericity

The sphericity assumption do not apply when there are only two levels of the
within-subjects factor (i.e. pretest-posttest only) (Newsom, 2005) (Retrieved from
web http://www.er.uquam.ca/nobel/r16424/PSY7102/Document5.pdf on
01.02.2012)

4.3.2 Inferential Statistics for UAT

There are three null hypotheses of this study stated in Chapter 1. The null

hypothesis related to the unit achievement test scores is as following:
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‘There is no statistically significant difference between guided inquiry experiments
and traditional experiments on the population means of the 8th grade students’

‘Force and Motion’ unit achievement test (UAT) scores.’

This hypothesis is tested using a two way (2x2) mixed design repeated measures
ANOVA. Table 4.10 shows the result of the analysis.

Table 4.10 Mixed design repeated ANOVA results for the students’ scores on UAT

Source Type 11l df Mean F sig. Partial Noncent. Observed
Sum of square eta paramet. power
squares square

1215.01
Intercept 4876.458 1  4876.458 1215.011 .00  0.958 1 1.000

Group 23.415 1 23.415 5.834 .019  0.099 5.834 0.660

Between
subjects

Error 212,716 53 4.014

UAT 2332504 1 2332504 735190 .00 0933  735.190 1.000

S 27 UAT*
- O
£33 4928 1 4928 1553 218 0028 1553 0232
S S group
(7]

Error 168.151 53 3.173

Estimated Marginal Means of MEASURE_1

TreGroup

17,507 = Guided Inguiry

— Tradtional
15,00

12,50

10,00

Estimated Marginal Means

7,507

5,00

T T
1 2

PreUAT PStUAT
Figure 4.1 Graph of Interaction between Treatment Groups and UAT
Administration
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The between group test indicates that the group membership variable is significant,
so it can be concluded that the main effect of the instructional methods on students’
achievement on force and motion unit is statistically significant, F(1,53)= 5,834
MSE=4,014, p<0.05.

The within subject test indicate that there is a significant main effect of time (from
PreUAT to PstUAT) on the students’ unit achievement. In fact, both guided inquiry
and traditional instruction groups change over time, getting higher UAT scores;
F(1,53)= 735,190 MSE=3,173, p<0.05.

The interaction between time and groups is not significant. It means that both
groups have changed over time but in the same manner; F(1,53)= 1,553
MSE=3,173, p>0.05.

Thus, the null hypothesis failed to be rejected. The students getting guided inquiry

instruction did not outperform the traditional group on UAT scores.

4.3.3 Assumptions for SPST

1. Independence of observations
Students were tested independently for each treatment group during pretesting and
posttesting procedures. Guided inquiry and traditional group students were not

allowed to see each other before, during, and after the testing procedures.

2. Normality
Since the skewness and Kurtosis values of SPST Pretest and Posttest scores of
students remain between the values -2 and +2, normality assumption is said to be

met.

3. Equality of Variances
According to Table 4.11 since the results did not give statistically significant

results, it can be said that the equality of variances assumption was met.
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Table 4.11 Levene's Test of Equality of Error Variances?

F dfl df2 Sig.
PreSPST 0.436 1 53 0.512
PstSPST 0.006 1 53 0.938

4. Homogeneity of Intercorrelations
According to Table 4.12 covariance matrices of the dependent variables were equal

across groups, therefore the assumption of homogeneity of intercorrelations was
satisfied.

Table 4.12 Box's Test of Equality of Covariance Matrices for SPST
BoxXsM  3.539

F 1.119
dfl 3
df2 20033.159
Sig. 0.340

5. Sphericity

The sphericity assumption do not apply when there are only two levels of the
within-subjects factor (i.e. pretest-posttest only) (Newsom, 2005) (Retrieved from

web http://www.er.uquam.ca/nobel/r16424/PSY7102/Document5.pdf on
01.02.2012)

4.3.4 Inferential Statistics for SPST

The null hypothesis related to the science process skills test scores is as follows:
‘There is no statistically significant difference between guided inquiry experiments
and traditional experiments on the population means of the 8" grade students’

Science Process Skills Test (SPST) scores.’

This hypothesis is tested using a two way (2x2) mixed design repeated measures
ANOVA. Table 4.13 shows the result of the analysis.
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Table 4.13 Mixed design repeated ANOVA results for the students’ scores on SPST

Source Type Il df Mean F sig. Partial Noncent. Observed
Sum of square eta paramet. power
squares square

" Interce  19683.595 1 19683.595 620.733 .00 0.921 620.733 1.000
g o

2,

a G 38.984 1 38.984 1.229 273 0.023 1.229 0.193
c roup

K Error 1680.643 53 31.710

) SPST 56.360 1 56.360 7.071 .010 0.118 7.071 0.742
8

g SPST* 4.322 1 4.322 0.542 465  0.010 0.542 0.112
2 group

£ 5

= Error 422.452 3 7.971

Computing using alpha = .05

Estimated Marginal Means of MEASURE_1

TreGroup

= Guided Inguiry
~— Traditional
22,004

21,00

20,00 P

Estimated Marginal Means

19,00

T T
1 2

PreSPST PstSPST

Figure 4.2 Graph of Interaction between Treatment Groups and SPST

Administration

The between group test indicates that the group membership variable is not

significant, so it can be concluded that the main effect of the instructional methods

46



on students’ science process skills is not statistically significant, F(1,53)= 1.229
MSE=31.710, p>0.05.

The within subject test indicate that there is a significant main effect of time (from
PreSPST to PstSPST) on the students’ science process skills. In fact, both guided
inquiry and traditional instruction groups change over time, getting higher SPST
scores; F(1,53)=7.071 MSE=7.971, p<0.05.

The interaction between time and groups is not significant. It means that both
groups have changed over time but in the same manner; F(1,53)= 0.542,
MSE=7.971, p>0.05. Thus, the null hypothesis failed to be rejected. The students
getting guided inquiry instruction did not outperformed the traditional group on
SPST scores.

4.3.5 Assumptions for DDSCT

1. Independence of observations
Students were tested independently for each treatment group during pretesting and
posttesting procedures. Guided inquiry and traditional group students were not

allowed to see each other before, during, and after the testing procedures.

2. Normality
Since the skewness and Kurtosis values of DDSCT Pretest and Posttest scores of
students remain between the values -2 and +2, normality assumption is said to be

met.

3. Equality of Variances
According to Table 4.14 since the results did not give statistically significant

results, it can be said that the equality of variances assumption was met.
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Table 4.14 Levene's Test of Equality of Error Variances for DDSCT

F dfl df2 Sig.
PreDDSCT  0.022 1 53 0.883
PStDDSCT ~ 0.053 1 53 0.819

4. Homogeneity of Intercorrelations
According to Table 4.15 covariance matrices of the dependent variables were equal
across groups, therefore the assumption of homogeneity of intercorrelations was
satisfied.

Table 4.15 Box's Test of Equality of Covariance Matrices for DDSCT
BoxsM  0.620

F 0.196
dfl 3
df2  20033.159
Sig. 0.899

5. Sphericity

The sphericity assumption do not apply when there are only two levels of the
within-subjects factor (i.e. pretest-posttest only) (Newsom, 2005) (Retrieved from
web http://www.er.uquam.ca/nobel/r16424/PSY7102/Document5.pdf on
01.02.2012)

4.3.6 Inferential Statistics for DDSCT

The null hypothesis related to the two-tiered determining differentiation in

conceptual structure is as follows:

‘There is no statistically significant difference between guided inquiry experiments
and traditional experiments on the population means of the 8th grade students’
Two-Tiered Determining Differentiation in Conceptual Structure Test (DDSCT)

scores.’
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This hypothesis is tested using a two way (2x2) mixed design repeated measures
ANOVA. Table 4.16 shows the result of the analysis.

Table 4.16 Mixed design repeated ANOVA results for the students’ scores on
DDSCT

Source Type I df Mean square F sig. Partial Noncent. Observed
Sum of eta paramet. power
squares square

2 Intercept  736105.562 1  736105.562 646.558 .00 0.924 646.558 1.00
%
e Group 2476.056 1 2476.056 2.175 146 0.039 2.175 0.305
g
@ Eror 60340401 53  1138.498
o DDSCT 49621625 1 49621.625 103.356 .00 0.661 103.356 1.00
[S]
% DDSCT
2 * group 11389.673 1 11389.673 23.723 .00 0.309 23.723 0.998
£
2 Emor 25445302 53 480.102
Estimated Marginal Means of MEASURE_1
TreGroup
= Guided Inguiry
— Traditional
160,00

£

[ 1]

=

= 140,00

=

f=2

]

=

=

3 120,00

[

E

w

100,00

T T
1 2

PreDDSCT PstDDSCT

Figure 4.3 Graph of Interaction between Treatment Groups and DDSCT

Administration
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The between group test indicates that the group membership variable is not
significant, so it can be concluded that the main effect of the instructional methods
on students’ conceptual differentiation is not statistically significant, F(1,53)=2.175
MSE=1138.498, p>0.05.

The within subject test indicate that there is a significant main effect of time (from
PreDDSCT to PstDDSCT) on the students’ conceptual differentiation. In fact, both
guided inquiry and traditional instruction groups change over time, getting higher
DDSCT scores; F(1,53)=103.356 MSE=480.102, p<0.05.

The interaction between time and groups is significant. It means that both groups
have changed over time but not in the same manner; F(1,53)= 23.723
MSE=480.102, p<0.05. Thus, the null hypothesis is rejected. The students getting

guided inquiry instruction outperformed the traditional group on DDSCT scores.

4.4 Summary of Findings

e Guided inquiry group performed better in terms of the gains scores on PStUAT,
PstSPST, and PstDDSCT.

e Although both groups increased their PStUAT mean score within themselves,
when they are compared, guided inquiry group did not outperform the
traditional instructions group on PstUAT mean scores.

e Although both groups increased their PstSPST mean scores within themselves,
when they are compared guided inquiry method could not obtained a
statistically significant difference from the traditional method in terms of
PstSPST mean scores.

e Although both groups increased their PstDDSCT mean scores within
themselves, when they are compared guided inquiry method obtained a
statistically significant difference from the traditional method in terms of
PstDDSCT mean scores.
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CHAPTER 5

DISCUSSION

In this chapter the study is summarized and then, internal and external validity of
the study, conclusions of the study, discussion of the results, implications of the
study and recommendation for further research are presented respectively.

5.1 Summary of the Study

The present study aimed to investigate the effectiveness of guided inquiry
experiments over traditionally designed experiments on the acquisition of science
process skills, content knowledge achievement and differentiating conceptual
structure of 8th grade students about floating, sinking, buoyancy and pressure
subjects. This study was conducted at the first semester of 2011-2012 academic
year in Bahgelievler district in Istanbul with a sample of 55 students at a private
elementary school. A quasi-experimental design was used. Two classes, 38 students
were assigned as experimental groups and one class, 17 students were assigned as
control group. Guided inquiry experiments were developed and implemented in the
experimental group, while traditional verification type experiments were developed
and implemented in the control group. Unit achievement test (UAT), science
process skills test (SPST) and two tiered test for determining differentiation in
conceptual structure (DDSCT) were used as data collection instruments. All of
these instruments were administered to the students as pre-test and post-test. The

data was analyzed by using repeated ANOV A statistical analysis.
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5.2 Internal Validity

Subject characteristics, mortality, location, instrumentation, testing, maturation,
attitude of subjects, regression and implementer are some possible threats for
internal validity of a study. This is a quasi-experimental study. Thus, some internal
threats as subject characteristics, instrument decay, data collector bias, testing, and
regression may occur. It is possible to control threats like subject characteristics,
instrument decay, testing and regression by matching only the pre-test and post-test

control group design (Fraenkel & Wallen, 1996, p.285)

Data collector bias cannot be a threat for this study, because all of the groups took
the pre-test and post-tests at the same time and the researcher did observations
during the period of testing. The data collectors were not the teachers implementing

the treatments.

The two of instruments used in the study, unit achievement test and science process
skills test, were multiple-choice test. The researcher scored the instruments by
using the answer key. The Two Tiered Determining Differentiation in Conceptual
Structure Test was scored according to the scoring table given at the instrument part
and another teacher repeated the scoring by selecting 5 of assessed tests randomly.

There was not any difference in the results.

The mortality or loss of subjects was not a threat for this study. The t-test was
performed to determine the significance of the missing values. Dummy coded
variables were retained as one of the independent variables and the missing values

were changed with the mean of the whole students.

Location cannot be an internal threat for this study, because the physical conditions
were similar for experimental and control group during the implementation and
data collection. The pre and post-tests were implemented in the classrooms, which

were similar to each others.
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Attitude of subjects were not an internal threat for this study, because both control
and experimental groups performed the same experiments. They both got the
experiments as a booklet. The only difference was the instruction method, guided

inquiry or traditional verification type instruction.

There were two implementers in the study. Treatments were implemented by the
original teachers of the intact groups. The teacher of the control group was the same
with one of the experimental groups. Moreover the steps of implementation are
written in details in the lesson plans by the researcher. Moreover, both teachers
observed other classes twice a week randomly. Therefore, there was not an

implementer threat in this study.

5.3 External Validity

The sample represents approximately ten percent of the accessible population.
Therefore, the results can be generalized for eighth grade students. Moreover, both
the control and experimental groups were instructed with the same science and
technology curriculum and used the same sources. All the students got the same
multiple choice tests, worksheets and performed the same experiments with
different instructional methods. The experiments were implemented in laboratory
within small groups and lectures are done in the classroom. The instruments used in
the laboratory were basic instruments such as dynamometer, scale and daily life
materials like water, salt and plastic bottles. Thus the experiments can be
implemented both in private and public schools. All of these are the evidences for

external validity.
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5.4 Conclusions

The hypotheses were tested with two-way mixed design repeated measures
ANOVA and tested at the .05 level of significance.

The first hypothesis is as the following:
There is no statistically significant difference between guided inquiry experiments
and traditional experiments on the population means of the 8th grade students’

“Force and Motion” unit achievement test (UAT) scores.

The interaction between time and groups was not significant. It means that both
groups have changed over time but in the same manner; F(1,53)= 1,553
MSE=3,173, p>0.05. Thus, the null hypothesis failed to be rejected. The students
getting guided inquiry instruction did not outperform the traditional group on UAT

SCOres.

The second hypothesis is as the following:
There is no statistically significant difference between guided inquiry experiments
and traditional experiments on the population means of the 8th grade students’

science process skills test (SPST) scores.

Although both groups increased their PstSPST mean scores within themselves,
when they are compared guided inquiry method could not obtained a statistically
significant difference from the traditional method in terms of PstSPST mean scores.
The between group test indicates that there the group membership variable is not
significant, so it can be concluded that the main effect of the instructional methods
on students’ science process skills is not statistically significant, F(1,53)=1.31
MSE=63.11, p>0.05.
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The third hypothesis is as the following:

There is no statistically significant difference between guided inquiry experiments
and traditional experiments on the population means of the 8th grade students” Two
Tiered Determining Differentiation in Conceptual Structure Test (DDSCT) scores.

Each group has significantly increased their students’ conceptual differentiation
about the topic during the implementation. The guided inquiry and traditional
instruction groups did not have a statistically significant difference in terms of
conceptual differentiation before the implementation as inferred from the
PreDDSCT scores. After the implementation of treatments a statistically significant
difference was found between their PstDDSCT scores. There was a significant
difference in favor of posttest for the guided inquiry instruction group (p<0.05).

5.5 Discussion of the Results

The aim of this study was to investigate the effectiveness of guided inquiry
experiments over traditionally designed experiments on the acquisition of science
process skills, content knowledge achievement and differentiating conceptual

structure of 8" grade students about floating, sinking, buoyancy and pressure.

Most of the previous research studies focused on the effect of inquiry teaching
method on students’ achievement and found that the students in experimental group
outperformed to students in control group in terms of achievement scores
(Akpulluk¢u, 2011; Blanchard et al, 2010; Koksal, 2006; Kula, 2009; McDermott
et al, 2000; Tatar, 2006; Scherr, 2003).

Different from the previous research studies, according to the results in the present
study, there was no statistically significant difference between guided inquiry
experiments and traditional experiments on the population means of the 8th grade
students’ “Force and Motion” unit achievement test (UAT) scores. There should be
several reasons. One of them was the implementation in the traditional group. In the

present study, both the experimental group and control group got an experiment-
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based instruction and this was a factor for increasing the achievement scores in both
groups. The results were analogous with Telli, Yildirim and Sensoy (2004), who
investigated the effect of experiment based instruction to lecture method on the
achievement of 7™ grade students about simple machines and there was a
significant difference in favor of experimental group. The results were similar with
Glasson (1989), who compared the relative effects of hands-on and teacher
demonstration laboratory methods on problem-solving achievement. Furthermore,
the results of the present study are similar to Koksal (2008) and Serin (2009) who
stated that treatment did not cause a significant difference in a physics unit, force
and motion. In line with these results, this study could not find a significant
difference in the physics unit force and motion.

Most of the previous studies implementing inquiry instruction or guided inquiry
instruction, have found significant difference in favor of experimental groups in
terms of science process skills (Anagiin, 2009; Basdas, 2007; Bayrak, 2007;
Koksal, 2008; Giingér Seyhan, 2008; Tatar, 2006).

In contradistinction to the most of previous research studies, the results in the
present study showed that the interaction between time and groups was not
significant. Thus, the null hypothesis failed to be rejected. The students getting
guided inquiry instruction did not outperform the traditional group on SPST scores.
There should be several reasons, such as longer period of implementation, the

implementation in traditional group and reading understanding skills.

The studies found significant difference in favor of experimental group in terms of
science process skills implemented the instruction for a longer time. Anagiin
&Yasar (2009) implemented the inquiry instruction for 50 hours, Koksal (2008),
during two long unit times, 7 weeks, Aydogdu (2009) for 8 weeks. However, in the
present study, the guided inquiry instruction focused on the subjects floating,
sinking, buoyancy and pressure and it was implemented for 5 weeks. The results of
the present study were also similar with Kula (2009), who focused on the floating,
sinking and buoyancy subjects and Serin (2009) who focused on the pressure

subjects. Both of these studies implemented the instruction for a shorter time. They
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investigated the effect of constructivist approach based instruction on science
process skills and did not find any significant difference. The longer period of
instruction should have positive effect on the acquisition of students’ science

process skills.

On the other hand, traditional instruction implemented by researchers in the control
group differs. In some of the studies traditional instruction means lecture without
any experiments or demonstrations performed by the teacher (Aydogu, 2009;
Koksal, 2008), while in others at least one experiment per subject content (Serin,
2009). The traditional group students in the present study performed all of the
experiments in the experimental group, but as verification type instruction. The
experimental group had two out of thirteen experiments focusing on the integrated
science process skills. Thus, both traditional and guided inquiry experiments
developed students’ science process skills especially the basic ones. As a result,
there was an increase in the SPST scores, but there was not any statistically
significant difference between traditional and experimental group SPST scores in

the present study.

With the recent science and technology program the items students meet in
textbooks, lab manuals, achievement tests are all illustrated and have short
sentences. The SPST implemented in the present study, consisted of longer
sentences without any illustration. Berberoglu, Kaptan and Kutlu (2002) stated that
there was a relation between Turkish reading understanding skills and science
achievement. In order to explain the results stated statistically and according to
observation checklist, the students’ Turkish reading and understanding skills should

be investigated and compared to the results given in this study.

There are also studies which have results similar to the present study. The results of
the present study are similar with Germann (1989), who investigated the effect of
directed inquiry approach on learning of science process skills and cognitive
development of high school biology classes and stated no significant effect on the
learning of science process skills. The guided inquiry instruction implemented in

the present study is similar to learning cycle model and the results in the present
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study are analogous with Gormann (2001), who investigated the effect of teacher
directed instruction versus learning cycle model for promoting mastery of science
process skills and found that these teaching methods were equivalent in developing
science process skills.

The third null hypothesis of the study was as the following:

There is no statistically significant difference between guided inquiry experiments
and traditional experiments on the population means of the 8th grade students” Two
Tiered Determining Differentiation in Conceptual Structure Test (DDSCT) scores.
The interaction between time and groups was significant. Thus, the null hypothesis
was rejected. The students getting guided inquiry instruction outperformed the
traditional group on DDSCT scores.

These results are similar with Yahsi (2006) who found that experiments including
pre-lab and post-lab discussions are effective in overcoming alternative concepts.
The students in the experimental group implemented the experiments by discussing
their previous concepts, by relating them with daily examples and by trying to find
reasonable connections. This process created them opportunities to discuss their
concepts and convinced each other. The results are also parallel to previous studies
investigating the effect constructivist based instruction on conceptual differentiation
(Karadag, 2002; Kula, 2009; Sahin, 2010).

The students’ conceptual understanding cannot be realized with true- false or
multiple-choice items, because the reasoning of students is not written (Tomita,
2008). The open ended questions (Kula, 2009), interviews (Timur & Kincal, 2010)
and two or three tiered questions (Sahin, 2010) are meaningful in order to see the

reasoning of students and planning the instruction in that way.

5.6 Implications

In order to get students in the instruction process, guided inquiry method can be

suggested, because students plan their investigation by discussing previous
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concepts in details. These discussions and the opportunity to test their questions
develop concept structure effectively than teacher-centered methods.

Moreover guided inquiry experiment manuals guide pre-lab discussions with daily
life related questions and students need to learn something new. Also with the
discussions at the end of the experiments students generalize the information.

The guided inquiry experiments can be performed with familiar materials easier
than complex lab equipment. For this reason they can be implemented in both

private and public school classes.

By reading the case studies or watching the videotapes about the implications of
guided inquiry instruction teachers can develop further skills to teach through
inquiry (NRC, 2000).

5.7 Recommendations for Future Research

This study should be replicated by other researchers in public schools, with other
grade students such as 11th grade students who are taught the same subject in

details.

The study can be replicated for a longer period in order to see the acquisition of

science process skills.

The lab manuals can be revised by addressing the integrated and basic science
process skills separately. The quantity of experiments, which are focusing on the

integrated science process skills, can be increased.

Teaching science effectively requires a variety of approaches and strategies.
Teaching all of science using only one method would be ineffective, and it would
probably become boring for student (NRC, 2000). Then, the guided inquiry method

can be supported with animations and demonstrations.
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APPENDIX A

FUNDAMENTAL ABILITIES NECESSARY TO DO SCIENTIFIC INQUIRY

Fundamental Abilities Necessary to Do Scientific Inquiry Grades K-4

_ Ask a question about objects, organisms, and events in the environment.
_ Plan and conduct a simple investigation.

_ Employ simple equipment and tools to gather data and extend the senses.
_ Use data to construct a reasonable explanation.

_ Communicate investigations and explanations.

Fundamental Abilities Necessary to Do Scientific Inquiry Grades 5-8

_ ldentify questions that can be answered through scientific investigations.

_ Design and conduct a scientific investigation.

_ Use appropriate tools and techniques to gather, analyze, and interpret data.

_ Develop descriptions, explanations, predictions, and models using evidence.
_ Think critically and logically to make the relationships between evidence and
explanations.

_ Recognize and analyze alternative explanations and predictions.

_ Communicate scientific procedures and explanations.

_ Use mathematics in all aspects of scientific inquiry.

Fundamental Abilities Necessary to Do Scientific Inquiry Grades 9-12

_ ldentify questions and concepts that guide scientific investigations.

_ Design and conduct scientific investigations.

_ Use technology and mathematics to improve investigations and communications.
_ Formulate and revise scientific explanations and models using logic and evidence.
_ Recognize and analyze alternative explanations and models.

_ Communicate and defend a scientific argument.

NRC (2000)
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APPENDIX B

FIRST VERSION OF THE OBJECTIVES

1. Swvilarm ve gazlarin kaldirma kuvveti ile ilgili olarak dgrenciler;

1.1.Bir cismin havadaki ve siv1 igindeki agirligini dinamometre ile dlger ve dlglimlerini kaydeder
1.2.Cismin havadaki ve sivi i¢indeki agirliklarini karsilagtirie

1.3.Cismin s1vi1 igindeki agirliginin daha az gériindiigii sonucunu ¢ikarir

1.4.S1v1 igindeki cisme, sivi tarafindan yukar1 yonde bir kuvvet uygulandigini fark eder ve bu
kuvveti kaldirma kuvveti olarak tanimlar

1.5.Kaldirma kuvvetinin, cisme asag1 yonde etki eden kuvvetin etkisini azalttig1 sonucuna varir
1.6.Bir cisme etki eden kaldirma kuvvetinin bilyilikliigiiniin, cismin batan kismmin hacmi ile
iligkisini arastirir.

1.7.Bir cisme etki eden kaldirma kuvvetinin bityiikliigiiniin, cismin daldirildigt sivinin yogunlugu ile
iligkisini arastirir.

1.8.Farkli yogunluga sahip sivilarin cisimlere uyguladigi kaldirma kuvvetini karsilastirir ve
sonuglar1 yorumlar

1.9.Gazlarin da cisimlere bir kaldirma kuvveti uyguladigini kesfeder.

1.10.S1wvilarin ve gazlarin kaldirma kuvvetinin teknolojideki kullanimina 6rnekler verir ve bunlarin
giinliik hayattaki 6nemini belirtir.

2. Sivi i¢inde yiizen ve batan cisimler ile ilgili olarak grenciler;

2.1.Cisimlerin kiitlesini ve hacmini dl¢erek yogunluklarini hesaplar.

2.2.Bir cismin yogunlugu ile daldirildigi sivinin yogunlugunu karsilastirarak yiizme ve batma
olaylari i¢in bir genelleme yapar.

2.3.Denge durumunda, yiizen bir cisme etki eden kaldirma kuvvetinin cismin agirhgima esit
oldugunu fark eder

2.4.Batan bir cisme etki eden kaldirma kuvvetinin, cismin agirligindan daha kii¢iik oldugunu fark
eder

2.5.Bir cisme etki eden kaldirma kuvvetinin, cismin yer degistirdigi sivinin agirhigina esit
biiyiikliikte ve yukar1 yonde oldugunu kesfeder

3. Basing ile ilgili olarak 6grenciler;

3.1.Birim yiizeye etki eden dik kuvveti, basing olarak ifade eder.

3.2.Basing, kuvvet ve yiizey alan1 arasindaki iliskiyi 6rneklerle aciklar.

3.3.Basinca sebep olan kuvvetin ¢esitli etkenlerden kaynaklanabilecegini fark eder.
3.4.Swvilarin ve gazlarin, basinci, her yonde ayn1 biiyiikliikte ilettigini kesfeder

3.5.Swvilarin ve gazlarin, basinci iletme 6zelliklerinin teknolojideki kullanim alanlarini aragtirir.
3.6.Basincin, giinliik hayattaki 6nemini agiklar ve teknolojideki uygulamalarma ornekler verir

72



SECOND VERSION OF THE OBJECTIVES

1. Swvilarin ve gazlarin kaldirma kuvveti ile ilgili olarak 6grenciler;

1.1.Bir cismin havadaki ve s1v1 i¢indeki agirliginin farkl oldugunu agiklar.

1.2.Cismin s1v1 igindeki agirligimin daha az goriinmesini yorumlar.

1.3.Swv1 i¢indeki cisme, siv1 tarafindan yukari yonde bir kuvvet uygulandigini fark eder ve
bu kuvveti kaldirma kuvveti olarak tanimlar

1.4 Kaldirma kuvvetinin etkisine 6rnek verir.

1.5.Bir cisme etki eden kaldirma kuvvetinin biiyiikliigliniin, cismin batan kisminin hacmi
ile iligkisini agiklar.

1.6.Bir cisme etki eden kaldirma kuvvetinin bilyiikliigiiniin, cismin daldirildigi sivinin
yogunlugu ile iliskisini agiklar.

1.7 Farkli yogunluga sahip sivilarin cisimlere uyguladigi kaldirma kuvvetinin nasil
degistigini aciklar.

1.8.Gazlarn da cisimlere bir kaldirma kuvveti uyguladigim kavrar.

1.9.Swvilarin ve gazlarin kaldirma kuvvetinin teknolojideki kullanimina érnekler verir ve
bunlarin giinliik hayattaki 6nemini belirtir.

2. Swvi i¢inde yiizen ve batan cisimler ile ilgili olarak dgrenciler;

2.1.Cisimlerin kiitlesini ve hacmini kullanarak yogunluklarini hesaplar.

2.2.Bir cismin yogunlugu ile daldirildigi sivinin yogunlugunu karsilastirarak yiizme ve
batma olaylari igin genel yorumlar yapar.

2.3.Denge durumunda, ylizen bir cisme etki eden kaldirma kuvvetinin cismin agirligina esit
oldugunu kavrar.

2.4 Batan bir cisme etki eden kaldirma kuvvetinin, cismin agirligindan daha kii¢iik
oldugunu kavrar.

2.5.Bir cisme etki eden kaldirma kuvvetinin, cismin yer degistirdigi sivinin agirligina esit
biiyiikliikte ve yukar1 yonde oldugunu kesfeder.

2.6.Arsimet prensibini agiklar.

3. Basing ile ilgili olarak 6grenciler;

3.1.Birim ylizeye etki eden dik kuvveti, basing olarak tanimlar.

3.2.Basing, kuvvet ve ylizey alan1 arasindaki iligkiyi 6rneklerle agiklar.

3.3.Basinca sebep olan kuvvetin ¢esitli etkenlerden kaynaklanabilecegini 6rnek vererek
agiklar..

3.4.Swilarin ve gazlarm, basinci nasil ilettigini agiklar.

3.5.Swilarin ve gazlarmn, basinci iletme 6zelliklerinin teknolojideki kullanim alanlarma
ornekler verir.

3.6.Basimcin, giinliik hayattaki 6nemini agiklar ve teknolojideki uygulamalarina érnekler
VErir.
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APPENDIX C

TABLE OF TEST SPECIFICATION

Kazanim ° £
Diizeyi g § § 15 g é :‘g £ §
= = > N — @ o
E E 2 = 5 g9 |2
Konu = > < a g ~
1. Baz1 cisimler neden
yiizer?
a)Ozkiitle 2(2.2,2.1) 1(2 | 5(10)
)
b)Cisimlerin s1vi 1(2.2) 12(2.2, 2(3 | 1014
iginde yiizme ve batma 1.5) ) )
sartlari
c)Cisimlerin sivi 3(2.2) 11 | 5(5)
icindeki denge durumu )
d)Arsimet Prensibi 4(2.3, 10(2.2, 2(5 | 10(24
2.6) 2.4,2.5) ) )
II. Kaldirma kuvveti
a)Kaldirma kuvvetinin 11(1.1,1. 1(2 | 5(10)
olgiilmesi 2) )
b)Kaldirma kuvvetinin 5(1.5) 1(1 5(5)
cismin batan kisminin )
hacmi ile iligkisi
¢)Kaldirma kuvvetinin 6(1.6,1.7 7(1.3,1. 2(5 | 10(24
stvinin yogunlugu ile ) 4, ) )
iligkisi 1.7)
d)Gazlarin kaldirma 8(1.8) 9(1.9) 2(2 | 10(10
kuvveti ) )
I11. Basing
a)Basincin tanimi 15(3.2, | 13(3.1, 2(4 | 10019
3.6) 3.2) ) )
b)S1v1 basincinin bagli 16(3.4) 2(3 | 1014
oldugu faktorler 19(3.4, ) )
3.5)
c)Sivi ve gazlarin 17(3.4) 18(3.5, 2(3 | 10014
basinci iletmesi 3.6) ) )
d)Gaz basinci 20(3.6) | 14(3.3, 2(3 | 10014
3.4) ) )
Toplam 4(5) 6(11) 5(6) 3(5) 2(6) 0 0 0
Yiizdelik 20(24) 30(52) 25(29) 15(24) 10(29) | O 0 0

Numbers in parantesis shows the number of objective.
Numbers without paranthesis shows the number of the related item in the UAT.
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APPENDIX D

ACHIEVEMENT TEST FEEDBACK FORM

8. smif Kuvvet ve Hareket Basar1 Testindeki sorular Kuvvet ve Hareket
iinitesindeki tiim alt konular1 ve kavramlar1 yansitiyor mu?

8. smif Kuvvet ve Hareket Basar1 Testindeki sorular Kuvvet ve Hareket
iinitesindeki konulara dair yazilmis biitiin kazanimlar1 kapsiyor mu?

8. smif Kuvvet ve Hareket Basar1 Testindeki sorularin dili 8. sinif
ogrencileri i¢in uygun seviyede mi?

8. sinif Kuvvet ve Hareket Basar1 Testinde okunamayan soru kokii,
celdirici, ya da anlasilamayan sekil var mi1? Test genel olarak okunabilir ve
anlasilir mi1?

Bu test 8. sinif 6grencilerine yonelik olarak bir ders saati siiresinde
uygulanmak iizere tasarlanmistir. Sizce siire 6grenciler i¢in yeterli mi?

Kuvvet ve Hareket Bagar1 Testi 8.sinif seviyesindeki dgrencilere
uygulanacaktir. Sizce test maddelerinin zorluk seviyesi 6grencilerin
seviyesine uygun mu?

8. smif Kuvvet ve Hareket Bagar1 Testindeki sorular i¢in cevap anahtarinda
belirtilen cevaplar dogru mu?
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Seq.

APPENDIX E

ITEM ANALYSIS TABLE FOR FIRST PILOT OF UAT

Scale
-Item

0-2

0-3

0-4

0-6

0-7

Item Statistics

Prop.

Correct

0.552

0.299

0.313

0.284

0.358

0.507

0.582

Biser.

0.354

0.192

0.527

0.241

0.541

0.434

0.518

Point
Biser.

0.146

0.403

0.181

0.421

0.347

0.410
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Alternative Statistics

Point
Biser.

o o o o o
ot ot o+ ot ot

o
o
UN®mEr SUMN@E SUMN@E SUMNDR SON@EE SOMNOE SONER

Other

Prop.

Endorsing

[ e Y e e Y e [ e e e [ e e e e [ Y e e O e [ e X e O e e [l e [ e Y e e e

.090
.194
.134
.552
.030

.045
-119
.463
.299
.075

.194
.239
.313
.254
.000

-403
.209
.075
.284
.030

.075
.134
.358
.403
.030

.090
.284
.090
.507
.030

.582
.179
.090
.134
.015

Biser.

.180
167
.139
.354
.514

.125
.267
.140
.192
.408

.069
.604
327
.060
.000

.164
071
.408
.241
.282

.255
.239
.541
.233
.355

.020
.317
.313
.434
.276

.518
.346
.113
.339
.534

-0.
-0.
-0.
.281
-0.

-0.
-0.
112
.146
-0.

-0.
-0.
.403
.044
-9.

-0.
.050
-0.
.181
2112

-0.
-0.
.421
-0.
-0.

.012
-0.
-0.
.347
-0.

.410
-0.
-0.
-0.
-0.

102
116
088
205
057
164
219
048
439
000
129

219

137
152

184
141

238
177

110

236
064
215
166



Item Statistics

seq. Scale Prop. Point
NoO. -Item Correct Biser. Biser.
8 0-8 0.358 0.238 0.185

CHECK THE KEY
C was specified, D works better

9 0-9 0.612 0.352 0.277

10 0-10 0.149 0.062 0.041

CHECK THE KEY
B was specified, A works better

11 0-11 0.507 0.570  0.455

12 0-12 0.164 0.108 0.072
CHECK THE KEY
C was specified, B works better

13 0-13 0.448 0.574  0.456

14 0-14 0.642 0.441 0.344

77

Alternative Statistics

Point
Biser.

=]
~+

DM@k SOMEF O0MNEE SOMEF JO0MOE O0MNM0F gcl'_'le:'
=5

o o o o
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[§¢] [11] [§¢]
=3 =3 =3

[41]
=

o
+
[§¢]
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Other

Prop.

Endorsing

[ e e Y e e [ e Y e O e O e [ e e Y e e [ e Y e O e O e [ Yl o o o] [ e Y e O e O e [ Yl a  a  a]

.313
.119
.358
.179
.030

.045
.164
.612
.164
.015

.493
.149
.045
.239
075

.507
.179
.149
.104
.060

.239
.403
.164
.090
.104

.119
.448
.403
.000
.030

.149
.104
.642
.060
.045

Biser.

-0.
-0.
0.
0.
-0.

-0.
-0.

0.
-0.
-0.

0.
0.
-0.
0.
-0.

0.
-0.
-0.
-0.
-0.

0.
.129
.108
-0.
-0.

-0.
.574
-0.
-9.
-0.

-0.
-0.
.441
-0.
-0.

371
212
238
396
276

354
263
352
088
391

133
062
068
110
675

570
366
147
331
315

057
113
420
267
373
000
435

239
271

133
468

-0.
-0.
.185
.270
-0.

-0.
-0.
277
-0.
-0.

.106
.041
-0.
.080
-0.

.455
-0.
-0.
-0.
-0.

.042
.102
.072
-0.
-0.

-0.
.456
-0.
-9.
-0.

-0.
-0.
.344
-0.
-0.

283
131
110

162
175

059
121

031
362

250
096
196
158

064
249

164
294
000
173

156
161

067
214

Key



Item Statistics

Seq. Scale Prop. Point
No. -Item Correct Biser. Biser.
15 0-15 0.418 0.629 0.498
16 0-16 0.194 -0.187 -0.130

CHECK THE KEY
C was specified, B works hetter

17 0-17 0.343 0.531 0.411
18 0-18 0.269 0.553 0.412
19  0-19 0.239 0.266 0.194

CHECK THE KEY
D was specified, B works better

20 0-20  0.493  0.444  0.355
Scale Statistics
Scale: 0

N of Items 20
N of Examinees 67
Mean /.731
Variance /.659
std. Dev. 2.768
Skew 0.563
Kurtosis -0.004
M1 nimum 3.000
Maximum 16.000
Median 8.000
Alpha 0.460
SEM 2.033
Mean P 0.387
Mean Item-Tot. 0.288
Mean Biserial 0.369
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Alternative Statistics

Prop. Point
Alt. Endorsing Biser. Key

Biser.

A 0.209 -0.380 -0.268
B 0.418 0.629 0.498
C 0.194 -0.187 -0.130
D 0.134 -0.289 -0.183
other  0.045 -0.240 -0.109
A 0.149 -0.007 -0.005
B 0.478 0.333 0.266 7
C 0.194 -0.187 -0.130 -~
D 0.104 -0.004 -0.002
Other 0.075 -0.561 -0.301
A 0.134 -0.314 -0.199
B 0.343 0.531  0.411
C 0.179 0.005 0.003
D 0.194 -0.206 -0.143
other 0.149 -0.309 -0.201
A 0.149 -0.402 -0.262
B 0.179 0.273 0.186
C 0.269 0.553 0.412
D 0.343 -0.276 -0.214
other  0.060 -0.497 -0.249
A 0.149 -0.425 -0.277
B 0.299 0.332 0.252 7
C 0.1le4 -0.284 -0.190
D 0.239 0.266 0.194
Other 0.149 -0.123 -0.080
A 0.493 0.444  0.355
B 0.000 -9.000 -9.000
C 0.1l64 -0.110 -0.073
D 0.299 -0.305 -0.231
other  0.045 -0.468 -0.214



APPENDIX F

ITEM ANALYSIS TABLE FOR SECOND PILOT OF UAT

Item Statistics Alternative Statistics
Seq. Scale Prop. Point Prop. Point
NO. -Item Correct Biser. Biser. Alt. Endorsing Biser. Biser. Key

1 0-1 0.889 0.297 0.179 .042 -0.275 -0.123
.014 -0.267 -0.081
.056 -0.199 -0.097
.889 0.297 0.179

.000 -9.000 -9.000

.139 -0.675 -0.432
.042 -0.100 -0.045
.069 -0.297 -0.156
.708 0.659 0.498
.042 -0.319 -0.142

m
=

2 0-2 0.708 0.659 0.498

3 0-3 0.847 0.772  0.506 .028 -0.969 -0.376
.056 -0.616 -0.302
.847 0.772  0.506
.069 -0.384 -0.202

.000 -9.000 -9.000

.236 0.021 0.015
. 347 -0.346 -0.268
.069 -0.852 -0.447
.347 0.636 0.493

4 0-4 0.347 0.636 0.493

o
ot

ONmE FTON®E FTON@F SONDE
=

[ e O e e [ O e e e [ O e O e O e oo DoOD [ Y e e O e [ e O e e [ e Y e e O e

Other .000 -9.000 -9.000

5 0-5 0.569 0.599 0.475 A .028 -0.358 -0.139
B .097 -0.227 -0.132

C .569 0.599 0.475

D .306 -0.495 -0.376

Other .000 -9.000 -9.000

6 0-6 0.764 0.725 0.526 A .028 -0.847 -0.329
B .194 -0.567 -0.394

C .014 -0.377 -0.114

D .764 0.725 0.326

Other .000 -9.000 -9.000

7 0-7 0.431 0.781 0.619 A 431 0.781 0.619
B .000 -9.000 -9.000

C .528 -0.640 -0.510

D .028 -0.725 -0.281

Other .014 -0.157 -0.048
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Item Statistics Alternative Statistics

seq. Scale Prop. Point Prop. Point

NO. -Item Correct Biser. Biser. Alt. Endorsing Biser. Biser. Key

8 0-8 0.819 0.483 0.330 A 0.028 -0.236 -0.092

B 0.056 -0.512 -0.251

C 0.819 0.483 0.330

D 0.097 -0.318 -0.184

Other 0.000 -9.000 -9.000

9 0-9 0.833 0.346 0.232 A 0.000 -9.000 -9.000

B 0.028 -0.236 -0.092

C 0.833 0.346 0.232

D 0.139 -0.322 -0.206

Other 0.000 -9.000 -9.000

10 0-10 0.319 0.656 0.503 A 0.153 -0.508 -0.333

B 0.319 0.656 0.503

C 0.319 0.088 0.068

D 0.194 -0.496 -0.345

Other 0.014 -0.267 -0.081

11 0-11 0.889 0.688 0.415 A 0.889 0.688 0.415

B 0.028 -0.786 -0.305

C 0.028 -0.663 -0.258

D 0.028 -0.114 -0.044

Other 0.028 -0.480 -0.187

12 0-12 0.306 0.551 0.419 A 0.028 -0.847 -0.329

B 0.250 0.187 0.137

C 0.306 0.551 0.419

D 0.403 -0.478 -0.377

Other 0.014 -0.377 -0.114

13 0-13 0.819 0.632 0.432 A 0.000 -9.000 -9.000

B 0.819 0.632 0.432

C 0.153 -0.491 -0.322

D 0.014 -1.000 -0.347

Other 0.014 -0.267 -0.081

14 0-14 0.847 0.425 0.279 A 0.056 -0.269 -0.131

B 0.069 -0.121 -0.064

C 0.847 0.425 0.279

D 0.014 -1.000 -0.347

Other 0.014 -0.377 -0.114
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Seq.
No.

15

16

17

18

19

20

Scale
-Item

0-20

Item Statistics

Prop.

Correct

0.472

0.667

0.681

0.542

0.750

Point

Biser. Biser. Alt.

0.493  0.393

0.529 0.408

0.446 0.342

0.710  0.565

0.390 0.286

Sscale:

N of Items

N of Examinees
Mean

variance

Std. Dev.

Skew

Kurtosis

M1 nimum
Maximum
Median

Alpha

SEM

Mean P

Mean Item-Tot.
Mean Biserial
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Alternative Statistics

Poi

Prop.
Endorsing

.000
.931
.028
.042
.000

0

0

0

0

0
0.028
0.042
0.472
0.444
0.014
0.194
0.667
0.069
0.069
0.000
0.014
0.139
0.681
0.153
0.014
0
0
0
0
0
0
0
0
0
0

.139
.139
.083
.542
.097

.750
.014
.097
.125
.014

Biser.

.000
.793
.480
.844
.000

.297
.888
.493
.215
377

.482
.529
151
.297
.000

267
.234
446
.376
267

.692
.023
167
.710
. 367

.390
L1157
.409
.149
487

nt

Biser.

-9.

-0.
-0.
-9.

-0.
-0.

-0.
-0.

-0.

-0.
-0.
-9.

-0.
-0.

-0.
-0.

-0.
-0.
-0.

-0.

-0.
-0.
-0.
-0.

000

-416

187
376
000

115
396

.393

171
114

335
.408
079
156
000

081
150
.342
246
081

443
015
093
-565
329

.286
048
237
093
148



APPENDIX G

FINAL VERSION OF UAT

8.Simf 2. Unite Kuvvet ve Hareket Basar: Testi
Ogrencinin Adi-Soyadi: Simfi:
1. Yandaki sekilde maddeler su icerisinde dengededirler.

Verilen maddelerin yogunluklar: hakkinda asagidakilerden 1
hangisi s6ylenebilir? (d,,=1g/cm3)

A) dy=d; =d,, =di=dy 3
B) di>di=ds> dgy >ds
C) dy=ds=d,, >d>>d,

D) dy>di=dr=de>d;y

2. Yandaki sekilde K, L, M, N ve P maddelerine ait kiitle
hacim grafigine gire hangi madde ya da maddeler suda dibe
batar? (dsu=1 g/cm3 )

A) NveP
B) Lve M
C) K.LM
D) KvelL

3. Sekilde numaralandirilmis olan I, IT ve ITT sivilanndaki
maddeler bulunduklart noktalarda denge durumundadir. Sivilarin \ —
yogunluklan sirasiyla d, :lg/cmB, d, =2 g/cmg, ds=3 g/«:m3

oldugunda gire, sekilleri verilen maddelerin, yogunlugu 2 g/cm’ n *
olan siviya birakildiklarindaki halleri asagidakilerden hangisindeki

gibi olabilir?

A)
4. Bir sivi ile tamamen dolu olan kaba esit kiitleli X ve Y cisimleri ayn
ayri atildizinda sekildeki gibi dengeleniyor. Buna gore, asagida sGylenen ( ) ‘
ifadelerden hangileri dogrudur?
I-Y cisminin 6z kiitlesi X cisminden biiyiiktiir. @
II-Cisimlere etki eden kaldirma kuvvetleri esittir.
HI-Cisimlerin tasirdiklar sivi agirhiklan esittir.
A) Yalmz 1
B) Tvell
C) Ivelll

D) L Ivell
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5. Yandaki esit bolmeli cisimler sivi icerisinde 1

dengededir. Hangi cisimlere etkiyen kaldirma 2
kuvvetleri esittir?

A)lve?2 =
B) 1ve3
C) 3ved
D) 2ved

6. Bir cismin saf sudaki ve tuzlu sudaki agirliklan sekilde
verildigi gibi dlciilmektedir. Bu deneyi vapan 6grenci
asagidaki hangi bilgiye ulasmaya calismaktadir?

A) Hafif cisimlere daha fazla kaldirma kuvveti etki eder.
B) Tuzlu su karisim oldugu i¢in cisme etkiyen kaldirma
kuvveti azalir.

C) Bir cisim suda batiyorsa biitiin sivilarda batar.

D) Sivi1 yogunlugu cisme uygulanan kaldirma kuvvetini
etkiler.

7. .Ozdes X cisimleri sekildeki gibi homojen karismayan 3d, 2d, d
yogunluklu sivilarin icine Ty, Ts, T; iplerine baglanarak sarkitiliyor.
X cisminin yogunlugu 4d olduguna gore T, T», Tz ip gerilmeleri nasil
stralanir?

A)YT>T> >Ts
B) Ti> T>T,
C) T3>T2 =T,
D) Ts>T, >T>

8. Sekildeki gibi ugmakta olan balonla ilgili olarak asagidakilerden hangisi
sylenemez?

A) Balon yiikseldikce siserek hacmi biiyiiyecektir.

B) Balona, agirligina ters yonde havanin kaldirma kuvveti etki eder.

C) Balonun agirligi, havanin kaldirma kuvvetinden daha biiyiiktiir.

D) Balonun icindeki gazin yogunlugu havanin yogunlugundan kiigiiktiir.
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9. Asagidakilerden hangileri kaldirma kuvvetinin yasamimizdaki érneklerindendir?
I- Gemilerin yiizebilmesi
II- A gz1 kdgitla kapatilip ters ¢evrilen bardaktaki suyun akmamasi
I1I- Zeplinlerin tasimacilikta kullamilmas:
IV- Balonlarin U¢masi

A)ylvell

B) [l ve IV

O LIvelV
D)LIL MIve IV

10. K cismi, tasma seviyesine kadar dolu birbirinden L\ R
farkli sivilarin icine birakiliyor ve K cisminin sivilarin
icindeki denge konumlari sekildeki gibi oluyor. Buna
gore K cismi ile ilgili yapilan yorumlardan hangisi
1 1l

dogrudur? (K cismi sivilarin icinde ¢éziinmemektedir.)

A) L. Kaptaki sivinin yogunlugu en azdir. L\ L\

B) II. Kapta K cismine siv1 tarafindan uygulanan

kaldirma kuvveti cismin agirhigina esittir.

C) IV. Kaptan tasan sivinin agirhigi en fazladir. i H
1] v

D) IV. Kaptaki sivinin yogunlugu en fazladir.

11.Sekilde goriildiigii gibi bir maddenin agirlig dinamometre ile énce
hava ortaminda daha sonra s1v1 ortaminda dlciiliiyor. Buna gére
asagidakilerden hangisi dogru bir yorumdur?

A) Cismin sivi ortaminda dlciilen agirlig hava ortamina gére azdir.
B) Cismin sivi ortamindaki agirlig kaldirma kuvvetinin etkisiyle
artar.

C) Cisim kiitlesi kadar siv1 tagirir.

D) Cismin s1vi ortamindaki agirligi kaldirma kuvvetinden dolay sifir
Newton &lciiliir.

12. K cismi su i¢inde hacminin yarisi batacak sekilde dengededir. Kaba su ile
karismayan 0,9 g/cm’ yogunluklu yag konuldugunda kaptaki sivilarin ve K
cisminin son konumu asagidakilerden hangisi gibi olur?
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13. Aym agirliktaki bir fil ile deve kumda
yiiriidiiklerinde deve daha cok batar. Bunun sebebini
asagidakilerden hangisi en iyi aciklar?

A) Devenin bacaklar daha uzun oldugu icin az
basing yapar ve daha cok batar.

B) Filin ayak tabanlar daha biiyiik oldugu icin daha az basing¢ yapar ve daha az batar.

C) Devenin ayak tabanlar daha kiiciik oldugundan az basing yapar ve cok batar.

D) Filin kiitlesi biiyiik oldugundan az basing yapar ve daha az batar.

14. Bir siit kutusunun igindeki havay1 pipetle ¢cektigimiz zaman kutunun biiziilmesi bize neyin
varlizim kanitlar?

A)Sivilarin basinet aynen iletmesini

B)Sivilann kaldirma kuvveti oldugunu

C)Acik hava basincinin varligim

D)Gazlarin basincinin sicaklikla arttiZim

/7@ B ¢

I. Bicak 1IL Civi IIL Traktor tekerlegi IV. Kar ayakkabisi V. Raptiye

Yukandaki cisimlerden hangileri yiizey alani kiiciilen katilarin basincinin artmas: mantigina
dayanarak calismaktadir?

A) Civi ve Raptiye

B) Bicak, Civi ve Raptiye

C) Traktir tekerlegi ve Kar ayakkabisi
D) Kar ayakkabis1 ve Bicak

16. Yandaki dzdes kiiplerden yapilmis kap tamamen su doludur. Kaptaki su

asagidaki kaplara bosaltilinca hangi kabin tabanina etki eden s1v1 basinci en az

olur?
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a) b) c)

[ 1

d)

LT

17. sekilde diisey kesiti verilen kabin yan yiizeylerinde esit biiyiikliikte delikler vardir. Kap su
ile doldurulunca, sivi deliklerden sekildeki gibi fiskirmaktadir. Bu olay asagidaki

ifadelerinden hangilerini ispatlar?

[-Sivilar bulunduklari kabin her yiizeyine basing uygular.

[I-Bir noktadaki s1vi basinci, o noktanin sivi yiizeyinden
derinligine baghdir.
[II-Bir sivinin basinct sivinin dzkiitlesine baglidir.

A) Yalmz 1
B)Ivell
C) Yalmz 11
D) Il ve III

18. Asagidakilerden hangisi sivilarin basinci iletmesi ilkesine dayanilarak yapilan bir alet

degildir?

A)Su cenderesi
B)U borusu
C)Metal Barometreler

D)Hidrolik fren sistemi

19. Yandaki U borusunda birbirine homojen karismayan iki sivi bulunmaktadir. Buna gére

asagidakilerden hangisi yanhistir?

A) X sivisinin dzkiitlesi suyun dzkiitlesinden kiiciiktiir.
B) U borusu ile homojen karismayan sivilardan birinin

ozkiitlesini biliyorsak digerinin dzkiitlesini hesaplayabiliriz

C) A noktasinda s1vi basinci B noktasindaki sivi basincina

esittir.

D) Sol kola 2 cm yiikselecek kadar daha su eklersek son

durumda sivi seviyeleri esit olur.

20.Asagidaki noktalardan hangisinde Acik hava

2 cml l

—] -

basincinin en kiiciik olmasi beklenir?

A) Afyon

B) Manisa

C) fzmir

D) Ege Denizi derinlikleri

Afyon
o .

e

Ege ;:?i:?l;f:;

derinlikleri
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APPENDIX H

THE SCIENCE PROCESS SKILLS TEST

BILIMSEL iSLEM BECERI TESTI

ACIKTAMA: Bu test, dzellikle Fen ve Matematik derslerinizde ve ilerde {iniversite
smavlarinda Kkarsimiza cikabilecek karmasik gibi goriinen problemleri analiz
edebilme kabiliyetinizi ortaya cikarabilmesi acisindan cok faydalidir. Bu test icinde.
problemdeki degiskenleri tanmimlayabilme. hipotez kurma wve tammlama. islemsel
aciklamalar getirebilme. problemin c¢cdziimii icin gerekli incelemelerin tasarlanmasi,
grafik c¢izme vwve verileri yorumlayabilme kabiliyelerini 0Olcebilen sorular
bulunmaktadir. Her soruyu okuduktan sonra kendinizce uygun secenedi yalmizca

cevap kagidina isaretleyiniz.

1. Bir basketbol anfrendrii. oyuncularin giigsiiz olmasmdan dolay:r maclarn
kaybettklerini diisiinmektedir. Giiclerini etkileyen faktorleri arastirmaya karar verir.
Antrendr. oyuncularin giiciinii etkileyip etkilemedigini olemek icin asaZidaki
degiskenlerden hangisini incelemelidir?

a. Her oyuncunun almis oldugu giinliik vitamin miktarin.

b. Giinliik agirlik kaldirma calismalarimnim miktarim.

c. Giinliik anfreman siiresini.

d. Yukaridakilerin hepsini.

2. Arabalarin verimliligini inceleyen bir arastuma yapilmaktadir. Sinmanan hipotez.
benzine katilan bir katki maddesinin arabalarin verimliligini artidig: yolundadir.
Awni tip bes arabaya ayni miktarda benzin fakat farkli miktarlarda katk: maddesi
konur. Arabalar benzinleri bitinceye kadar aym yol iizerinde giderler. Daha sonra her
arabanin aldig: mesafe kaydedilir. Bu calismada arabalarin verimliligi nasil dleiiliic?
a. Arabalarin benzinleri bitinceye kadar gecen siire ile.

b. Her arabnin gittigi mesafe ile.
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¢. Kullanilan benzin miktari ile.

d. Kullanilan katk: maddesinin miktar ile.

3. Bir araba iireticisi daha ekonomik arabalar yapmak istemektedir. Arastirmacilar
arabamin  litre basma  alabilecegi mesafeyi etkileyebilecek degskenleri
arastumaktadirlar. Asagidaki degiskenlerden hangisi arabann litre basina alabilecegi
mesafeyi etkileyebilir?

a. Arabanin agurlig.

b. Motorun hacmi.

¢. Arabanin rengi

d.aveb.

4. Ali Bey, evini 1sitmak icin komsularindan daha cok para édenmesinin sebeblerini
merak etmektedir. Isinma giderlerini etkileyen faktdrleri arastumak icin bir hipotez
kurar. Asagidakilerden hangisi bu arastirmada sinanmaya uygun bir hipotez degildir?
a. Evin cevresindeki agac sayis1 ne kadar az ise 1sinma gideri o kadar fazladir.

b. Evde ne kadar ¢ok pencere ve kap1 varsa, 1sinuma gideri de o kadar fazla olur.

¢. Biiyiik evlerin 1sinma giderleri fazladir.

d. Isinma giderleri arttikca ailenin daha ucuza 1sinma yollar: aramas: gerekir.
5. Fen suufindan bir 6grenci sicaklifin bakterilerin gelismesi iizerindeki etkilerini

arastirmaktadir. Yaptig: deney sonucunda. dgrenci asagidaki verileri elde etmistir:

Deney odasinin sicakhlli (°C) | Bakteri kolonilerinin sayisi
5 0

10 2
15 6
25 12
50 8
70 1
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Asagidaki grafiklerden hangisi bu verileri dogru olarak gdstermektedir?

a. b.
'y 'y
1 12
a8 10
12 8

Kolonilern 6

Kolonilerin 6

sayisl sayisi
2 4
L]
0 . 2
0 5 10 15 25 50 70 010 20 30 40 50 60 70
Sicaklik{°C) Sicaklik(’C)
C. d.
70] 70t
60 50
50 25
40 15
Sicaklik(’C)30 Sicaklik("C)10
-
20 5
L ]
10 = 0
-
0f >
0 3 6 0 12 15 18 0 3 6 9 12 15 18

Kolonilerin sayisi

Kolonilerin sayisi

6. Bir polis sefi, arabalarin luzinmn azaltilmas: ile ugrasmaktadir. Arabalarin nizim
etkileyebilecek bazi faktorler oldugunu diisiinmektedir. Siiriiciilerin ne kadar hizlh

araba kullandiklaruu asagidaki hipotezlerin hangisiyle sinayabilir?

a. Daha genc siiriiciilerin daha izl araba kullanma olasilif yiiksektir.

b. Kaza yapan arabalar ne kadar biiyiikse. icindeki insanlarin yaralanma olasiligi o
kadar azdur.

¢. Yollarde ne kadar cok polis ekibi olursa. kaza sayis1 o kadar az olur.

d. Arabalar eskidikce kaza yvapma olasiliklar artar.

7. Bir fen smifinda. tekerlek yiizeyi genislifinin tekerlegin daha kolay yuvarlanmas:

iizerine etkisi arastirilmaktadir. Br oyuncak arabaya genis yiizeyli tekerlekler takilir,
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once bir rampadan (egik diizlem) asag bwakilir ve daha sonra diiz bir zemin
iizerinde gitmesi saglanir. Deney. ayni arabaya daha dar yiizeyli tekerlekler takilarak
tekrarlanur. Hangi tip tekerlegin daha kolay yuvarlandig: nasil leiiliir?

a. Her deneyde arabanin gittigi toplam mesate &leiiliir.

b. Rampanin (egik diizlem) egim acis1 Slciiliir.

c. Her iki deneyde kullamlan tekerlek tiplerinin yiizey genislkleri dleiiliir.

d. Her iki deneyin sonunda arabanin agirhiklar: éleiiliir.

8. Bir ¢ift¢i daha cok musir firetebilmenin yollarmi aramaktadur. Misirlarin miktaring
etkileyen faktérleri arastirmayi tasarlar. Bu amacla asagidaki hipotezlerden hangisini
sinayabilir?

a. Tarlaya ne kadar cok giibre atilirsa. o kadar cok misir elde edilir.

b. Ne kadar cok musir elde edilirse, kar o kadar fazla olur.

¢. Yagmur ne kadar cok yagarsa . giibrenin etkisi o kadar ¢ok olur.

d. Musir iiretimi arttikea, iretim maliyeti de artar.

9. Bir odanin tabandan itibaren degisik yiizeylerdeki sicakliklarla ilgli bir calisma
yapilmis ve elde edilen veriler asagidaki grafikte gdsterilmistir. Degiskenler

arasmndaki iliski nedir?

A
Hava Sicaklill 28
(°C)
26
24
29,
20

50 100 150 200 250 360
Yukseklik(cm)

a. Yiikseklik arttikea sicaklik azalir.

b. Yiikseklik arttikca sicaklik artar.

¢. Sicaklik arttikca yiikseklik azalir.

d. Yiikseklik ile sicaklik artis1 arasinda bir iliski yoktur.
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10. Ahmet, basketbol topunun i¢indeki hava arttikca, topun daha yiiksege sicracagim
diistinmektedir. Bu hipotezi arastirmak icin. birkac basketbol topu alir ve iclerine
farkli miktarda hava pompalar. Ahmet hipotezini nasil sinamalidr?

a. Toplar: aym yiikseklikten fakat degisik uzlarla yere vurur.

b. Iclerinde farli miktarlarda hava olan toplari. aym yiikseklikten yere birakir.

c. I¢lerinde ayn1 miktarlarda hava olan toplari. zeminle farkl acilardan yere vurur.

d. Iclerinde aym miktarlarda hava olan toplari. farkl yiiksekliklerden yere birakar.

11. Bir tankerden benzin almak icin farkli genislikte 5 hortum kullanilmaktadir. Her
hortum icin ayn1 pompa kullamilir. Yapilan calisma sonunda elde edilen bulgular

asagidaki grafilte gdsterilmistir.

15.il
Dakikada 12
pompalanan
benzin miktan 9
(litre)
6 L ]
3 L

5 10 15 20 25 30 35
Hortumlarin ¢api (mm)

Asagidakilerden hangisi degiskenler arasindaki iliskiyi aciklamaktadur?

a. Hortumun ¢api genisledikce dakikada pompalanan benzin miktar: da artar.
b. Dakikada pompalanan benzin miktar arttikca. daha fazla zaman gerekir.
¢. Hortumun capa kiiciilditkce dakikada pompalanan benzin miktar1 da artar.

d. Pompalanan benzin miktar: azaldikea. hortumun capi genisler.

Once asagidaki aciklamay1 okuyunuz ve daha sonra 12. 13. 14 ve 15 inci sorular

aciklama kismindan sonra verilen paragrafi okuyarak cevaplayiniz.
Aciklama: Bir arastimada. bagimli degisken birtakum faktérlere bagimli olarak

gelisim gdsteren degiskendir. Bagimsiz degiskenler ise bagumli degiskene etki eden

faktorlerdir. Ornegin. arastirmanin amacina gore kimya basaris1 bagiml bir degisken
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olarak alinabilir ve ona etki edebilecek faktor veya faktorler de bagumsiz degiskenler

olurlar.

Ayse. giinesin karalar ve denizleri aym derecede 1sitip 1sitmadigimi merak
etmektedir. Bir arastirma yapmaya karar verir ve aymi bilyiikliikte iki kova alir.
Bumlardan birini toprakla. digerini de su ile doldurur ve ayni miktarda giines 1s1s1
alacak sekilde bir yere kovar. 8.00 - 18.00 saatleri arasmnda, her saat bast

sicakliklarim Sleer.

12, Arastirmada asagidaki hipotezlerden hangisi sinanmistir?

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

b. Toprak ve su giines altinda ne kadar fazla kalirlarsa. o kadar cok 1simnirlar.
¢. Giines farkli maddelari farkli derecelerde 1s1tir.

d. Giiniin farkl saatlerinde giinesin 1s1s1 da farkl olur.

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

b. Toprak ve suyun sicakligi.

c. Kovalara koyulan maddenin tiirii.

d. Herbir kovanin giines altinda kalma stiresi.

14. Arastirmada bagunli degisken hangisidir?
a. Kovadaki suyun cinsi.

b. Toprak ve suyun sicakligi.

c. Kovalara koyulan maddenin tiirii.

d. Herbir kovanin giines altinda kalma stiresi.

15. Arastirmada bagumsiz degisken hangisidir?
a. Kovadaki suyun cinsi.

b. Toprak ve suyun sicaklig1.

¢. Kovalara koyulan maddenin tiirii.

d. Herbir kovanin giines altinda kalma stiresi.
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16. Can. vedi ayr1 bahcedeki cimenleri bigmektedir. Cim bicme makinasiyla her
hafta bir bahcedeki cimenleri bicer. Cimenlerin boyu bahcelere goére farkli olup
bazilarinda uzun bazilannda kisadir. Cimenlerin boylar ile ilgili hipotezler kurmaya
nbaslar. Asagidakilerden hangisi sinanmaya uygun bir hipotezdir?

a. Hava sicakken cim bicmek zordur.

b. Baheeye atilan glirenin miktar: dnemlidir.

c. Daha cok sulanan bahcedeki cimenler daha uzun olur.

d. Bahce ne kadar engebeliyse cimenleri kesmekte o kadar zor olur.
17, 18, 19 ve 20 nci sorular: asagida verilen paragrafi okuyarak cevaplayimz.

Murat, suyun sicaklifin, su icinde ¢dziinebilecek seker miktarim etkileyip
etkilemedigini arastumak ister. Birbirinin aymi dort bardagin herbirine 50 ser
mililitre su koyar. Bardaklardan birisine 0 °C de. digerine de swayla 50 °c.75%C ve
95 'C sicaklikta su kovyar. Daha sonra herbir bardaga coziinebilecegi kadar seker

kovar ve karisturr.

17. Bu arastirmada simnanan hipotez hangisidir?

a. Seker ne kadar cok suda karistirilirsa o kadar cok coziiniir.

b. Ne kadar cok seker ¢éziiniirse. su o kadar tath olur.

c. Sicaklik ne kadar yiiksek olursa. ¢coziinen sekerin miktar o kadar fazla olur.

d. Kullanolan suyun miktar arttikea sicaklig: da artar.

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

b. Her bardaga konulan su miktar:.

c. Bardaklarn sayisi.

d. Suyun sicaklig.
19. Arastumanin bagunl degiskeni hangisidir?

a. Her bardakta ¢oziinen seker miktar.

b. Her bardaga konulan su miktar:.
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c. Bardaklarin sayisi.

d. Suyun sicaklig.

20. Arastirmadaki bagimsiz degisken hangisidir?
a. Her bardakta ¢oziinen seker miktar.

b. Her bardaga konulan su miktar:.

c. Bardaklarin sayist.

d. Suyun sicakligl

21. Bir bahcivan domates firetimini artirmak istemektedir. Degisik birkac alana
domates tohumu eker. Hipotezi, tohumlar ne kadar cok 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 &lcer.

c¢. Farkli alnlardaki bitkilere verilen su miktarini Slcer.

d. Her alana ektigi tohum sayisina bakar.

22. Bir bahg¢ivan tarlasindaki kabaklarda yaprak bitleri gériir. Bu bitleri yok etmek
gereklidir. Kardesi “Kling” adli tozun en iyi bocek ilaci oldugunu sdyler. Tarim
uzmanlan ise “Acar” adli spreyin daha etkili oldugunu séylemektedir. Bahc¢ivan alfi
tane kabak bitkisi secer. Uc tanesini tozla. iic tanesini de spreyle ilaclar. Bir hafta
sonra her bitkinin {izerinde kalan canli bitleri sayar. Bu calismada bdcek ilaclarinin
etkinligi nasil dlciiliir?

a. Kullanilan toz ya da spreyin miktari &l¢iiliir.

b. Toz ya da spreyle ilaclandiktan sonra bitkilerin durumlar tespit edilir.

c. Her fidede olusan kabagin agulig: &lciiliir.

d. Bitkilerin iizerinde kalan bitler sayilir.

23. Ebru, bir alevin belli bir zaman siiresi icinde meydana getirecegi 1s1 enerjisi
miktarini dlemek ister. Bir kabin icine bir liter soguk su koyar ve 10 dakika siireyle
1sitir. Ebru, alevin meydana getirdigi 1s1 enerjisini nasil dicer?

a. 10 dakika sonra suyun sicaklifinda meydana gelen degismeyi kaveder.

94



b. 10 dakika sonra suyun hacminde meydana gelen degismeyi dlcer.
¢. 10 dakika sonra alevin sicakligini Gleer.

d. Bir litre suyun kaynamasi icin gecen zamam Slcer.

24. Ahmet, buz parcaciklarinin erime siiresini etkileyen faktdrleri merak etmektedir.
Buz parcalarmn biiyiikligi. odamin sicakligit ve buz parcalarmmin sekli gibi
faktorlerin erime siiresini etkileyebilecegini diisiiniir. Daha sonra su hipotezi
smamaya karar verir: Buz parcalarinin sekli erime siiresini etkiler. Ahmet bu hipotezi
smamak icin asagidaki deney tasarimlarinin hangisini uygulamalidir?

a. Herbiri farkl sekil ve agirlikta bes buz parcast aliur. Bunlar ayn: sicaklikta benzer
beg kabin i¢ine ayr1 ayri komur ve erime siireleri izlenir.

b. Herbiri aym sekilde fakat farkli agwlikta bes buz parcas: alimir. Bunlar aym
sicaklikta benzer bes kabin icine ayri ayri konur ve erime stireleri izlenir.

¢. Herbiri aym agwrlikta fakat farkli sekillerde bes buz parcas: alimr. Bunlar aym
sicaklikta benzer beg kabin icine ayri ayri konur ve erime siireleri izlenir.

d. Herbiri aym agwrlikta fakat farkli sekillerde bes buz parcast aluur. Bunlar farkh

sicaklikta benzer bes kabin icine ayr ayri konur ve erime siireleri izlenir.

25. Bir arastirmaci yeni bir giibreyi denemektedir. Calismalarini aym biiyiikliikte bes
tarlad yapar. Her tarlaya veni giibresinden degisik miktarlarda karistinir. Bir ay sonra,
her tarlada yetisen c¢imenin ortalama boyunu élger. Olgiim sonuglart asagidaki

tabloda verilmistir.

Gubre miktar Cimenlerin ortalama boyu
(kg) (cm)
10 7
30 10
50 12
80 14
100 12

Tablodaki verilerin grafigi asagidakilerden hangisidir?
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Glbre]
Cimenlerip miktar
ortalama
boyu

Gibre miktar: Cimenlerin ortalama
c d bovu
A Iy

Cimenler(n Gubre miktar
ortalama
boyu

26. Bir bivolog su hipotezi test etmek ister: Farelere ne kadar cok vitamin verilirse o
kadar hizli biiyiirler. Biyolog farelerin bityiime hizini nasil él¢ebilir?

a. Farelerin hizin1 &lcer.

b. Farelerin. giinliik nyumadan durabildikleri siireyi dlcer.

¢. Hergiin fareleri tartar.

d. Hergiin farelerin yiyecedi vitaminleri tartar.

27. Ogrenciler, sekerin suda ¢dziinme siiresini etkileyebilecek degiskenleri
distinmektedirler. Suyun sicaklifini, sekerin ve suyun miktarlarini degisken olarak
saptarlar. Ogrenciler. sekerin suda c¢oziinme siiresini asagidaki hipotezlerden
hangisiyle smayabilir?

a. Daha fazla sekeri ¢cézmek icin daha fazla su gereklidir.

b. Su sogudukca. sekeri cézebilmek icin daha fazl akanstumak gerekir.

¢. Sune kadar sicaksa. o kadar cok seker coziinecektir.

d. Su 1sindikea seker daha uzun siirede coziiniir.

96



28. Bir arastuna grubu. degisik hacimli motorlari olan arabalaun randimanlarim

olcer. Elde edilen sonuclarin garfigi asagidaki gibidir:

r'Y
30
Litre ball na >
alinan mesafe 24
(km)
20
15 .
10 R
1 2 3 4 5
Motor hacmi
(litre)

Asagidakilerden hangisi degiskenler arasindaki iliskiyi gosterir?

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

b. Bir litre benzinle gidilen mesafe ne kadar az olursa. arabanin motoru o kadar
kiiciik demektir.

¢. Motor kiiciildiikee, arabanin bir litre benzinle gidilen mesafe artar.

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

biiyiik demektir.

29. 30. 31 ve 32 nci sorulart asagida verilen paragrafi okuyarak cevaplayummz.

Topraga karitiwilan yapraklarin domates iliretimine etkisi arastirilmaktaduir.
Arastirmada dort biiviik saksiva aym miktarda ve tipte toprak Konulmustur. Fakat
birinei saksidaki toraga 15 kg.. ikineciye 10 kg.. ficiinciiye ise 5 kg. ciiriimils yaprak
karnistirtlmastir.  Dordiineii saksidaki  topraga ise  hic  clirlimils  yaprak
karistirilmamistur.

Daha sonra bu saksilara domates ekilmistir. Biitiin saksilar giinese konmus ve aym
miktarda sulanmustir. Her saksidan eled edilen domates tartilmis ve kaydedilmistir.
29, Bu arastirmada sinanan hipotez hangisidir?

a. Bitkiler giinesten ne kadar ¢cok 1s1k alirlarsa. o kadar fazla domates verirler.

b. Saksilar ne kadar bilyiik olursa, karistirilan yaprak miktar: o kadar fazla olur.
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¢. Saksilar ne kadar ¢ok sulanursa. iclerindeki yvapraklar o kadar cabuk ciiriir.

d. Topraga ne kadar cok ciiriik yaprak karistirilirsa. o kadar fazla domates elde edilir.

30. Bu arastirmada kontrol edilen degisken hangisidir?
a. Her saksidan elde edilen domates miktar:

b. Saksilara karistirilan yaprak miktari.

c. Saksilardaki torak miktari.

d. Ciirtimils yapak karistirilan saks: sayist.

31. Arastirmadaki baguml degisken hangisidir?
a. Her saksidan elde edilen domates miktar:

b. Saksilara kanstirilan yaprak miktar.

¢, Saksilardaki torak miktar.

d. Ciiriimils yapak karistirilan saks: sayist.

32. Arastumadaki bagimsiz degisken hangisidir?
a. Her saksidan elde edilen domates miktar:

b. Saksilara karistirilan yaprak miktari.

c. Saksilardaki torak miktari.

d. Ciiriimiis yapak karistirilan saksi sayist.

33. Bir dgrenci minatislarin kaldirma yeteneklerini arastirmaktadir. Cesitli boylarda
ve sekillerde birkac miknatis alir ve her miknatisin cektigi demir tozlaruu tartar. Bu
calismada miknatisin kaldirma yetenegi nasil tanmmlanir?

a. Kullanilan miknatisin biiyiikliigii iile.

b. Demir tozalrini ¢ceken nuknatisin aguligi ile.

¢. Kullanilan miknatisin sekli ile.

d. Cekilen demir tozlarimn agirligi ile.

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

atistan hedefe isabet edenler asagidaki tabloda gdsterilmistir.
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Mesafe(m) Hedefe vuran atill sayisi
5 25
15 10
25 10
50 5
100 2

Asagidaki grafiklerden hangisi verilen bu verileri en iyi sekilde vansitir?

L J

2 5 10 15 25
Hedefi bulan

a. b.
A 104
25
Hedefi bulan Hedefe clan 50
atill sayisi 20 uzakhk (m)
A 25
15
15
10
5
5
20 40 60 80 100
Hedefe olan uzaklk
(m)
C. d.
100 4 25t
Hedefi bulan
Hedefe olan 80 atill sayisi 20
uzakhk (m)
60 15
40 10
20 5
5 10 15 20 25
Hedefi bulan
atill saylisl

20 40 60 80 100
Hedefe olan uzakhk

(m)

35. Sibel, akvaryumdaki baliklarin bazen cok haraketli bazen ise durgun olduklarini

gbzler. Baliklarin

hareketliligini etkileyen faktorleri

hareketliligini etkileyen faktorleri hangi hipotezle smnayabilir?

merak

eder.Baliklarin

a. Baliklara ne kadar cok vem verilirse. o kadar ¢cok yeme ihtiyaclarn vardir.

b. Baliklar ne kadar hareketli olursa o kadar cok yeme ihtivaclari vardir.

¢. Su da ne kadar cok oksijen varsa. baliklar o kadar iri olur.

d. Akvaryum ne kadar cok 151k alirsa, baliklar o kadar hareketli olur.
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36. Murat Bey'in evinde bircok electrikli alet vardir. Fazla gelen elektrik faturalan
dikkatini ceker. Kullamilan elektrik miktarimi etkileyen faktérleri arastirmaya karar
verir. Asagidaki degiskenlerden hangisi kullanilan elektrik enerjisi miktarim
etkileyebilir?

a. TV nin acik kaldig: siire.

b. Elektrik sayacinin yeri.

¢. Camaswr makinesinin kullanma siklig.

d.avec.
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APPENDIX |

TWO TIERED DETERMINING DIFFERENTIATION IN CONCEPTUAL
STRUCTURE TEST

Kavramsal Yapilardaki Farkhilasmay: Belirleme Testi
Sevgili 6grenciler.
Asagidaki sorular iki asamadan olusmaktadir. Ik asamada. sorularm dogru cevabini seceneklerden bularak
isaretleyiniz. Tkinci asamada ise sectifiniz secenegin ni¢in dogru oldugunu disiinduginiizii, “Ciinkii” ile
baslavan ikinci bsltime vazuuz. Basarilar...

Sorm 1:

yiiziici
plastik top
LY ucan

- " @

Yukaridaki resimlerin hangisinde yva da hangilerinde kalduma kuvveti etki etmektedir? (Ucan Balon ve plastik
top ayni ortamdadir).

a) Yiiziicit

b) Yiiziicii ve ucan balon

¢) TYiiziici ve misket

d) Yiiziicti. misket. ucan balon ve plastik top*
IR e

Soru 2:

Yandaki resimde bir maymun balik tutmak icin denize
acilnustir. Denizin; maymunun teknesine, biiyviik bahiklara,
kiiciik baliklara ve balik vemine uyguladigi sivi basmer ile
ilgili olarak asagidakilerden hangisi séylenebilir?

a)Hepsine etki eden sivi basinci esittir.

b)Biiyiik baliklara ve balik yemine etki eden s1vi basinci esittir.
¢) Maymunun teknesine etki eden s1vi basine: en biiyiiktiir.

d) Kiiciik baliga etki eden s1v1 basimci en biiyiiktiir. *

Sorm 3: Asagidaki resimlerde ayni hacimli cisimler su dolu varillere birakiliyorlar. Bu deneylerin hangisindeki
cisimler esit miktarda su tasirir?

D m I V)
pe— I_ |_ I_ 20 I_
SR o= RICNIE ?
a) Il ve IV b) II ve OT* ¢) OI ve IV d) ITve IV
L0 1 1
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Soru 4:
I. Kiitlesi 50 gr olan cam bilye
II. Kiitlesi 1000 gr olan ¢ay tepsisi
III. Kiitlesi 100 gr olan kare seklindeki cam fanus
Yukarida dzellikleri verilen maddeler suya brrakildiklarinda bu maddelerin suda yiizme ve batma durmmlan ile
ilgili asagida soylenenlerden hangisi kesinlikle dogrudur?
a) Kiitles: 1000 gr olan cay tepsisi batar.
b) Kiitlesi 100 gr olan kare seklindeki cam fanus yiizer.
c) Kiirlesi 50 gr olan cam bilye yiizer.
d) Bumaddelerin suda yiizme ve batma durumlar ile ilgili bir sey séylenemez. *

Soru 5: Bir 6grenci suyun icine bir yumurta biraktigmda yumurta suyun icine batiyor. Yumurtann suda yiizmesi
icin 6grenci asagidakilerin hangisini yapmalidir?

a) Kaba suilave etmeli

b) Suyun icinde bol miktarda tuz ¢ozmeli*

¢) Suya zeytinyagi eklemeli

d) Bir miktar su buharlastirmali

Soru 6: Yandaki resimde. 1. 2. 3 ve 4 numarali cisimler suda
sekildeki gibi dengededir. Buna gore asafida séylenenlerden m |

o< e, o
hangisi va da hangileri dogrudur?

I. Suda sadece 4 numarali cisim ylizmektedir.
II. Suda 1. 2 ve 3 numaral cisimler batmistir.
ITI. Suda 2. 3 ve 4 numarali cisimler yiizmektedir. u

a) Yalmiz I b) Ivell ¢) Yalmz 10T * d) L IT ve ITT

Soru 7: Yandaki resimde Berkan

I. Durumda tek ayak tizerinde:

0. durumda iki ayak Gizerinde duruyor.

[I. Durumda ise oturuyor.

Berkan'm vere uyguladig basingla

ilgili asagida stylenenlerden hangisi dogrudur?

a) Berkan tek ayak tizerinde iken yere daha

cok basmg uygular.®

b) Berkan iki ayak {izerinde iken yere daha

cok basing uygular.

¢) Berkan otururken yere daha ¢ok basing uygular. Durum
d) Her ti¢ durumda da Berkan'm yere uyguladigi basinglat esitiir.

II. Durum III. Durum

L0 111 P
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Soru 8:

I-  Ucan balonun atmosferde yiikseldikten bir siire sonra patlamasi

II- Bir agackakanm, sisirilmis bir balonu gagast ile patlatmasi

III- Bos bir havuzun dibine baglanan balonun, iizerine su ilave edilmesi ile biiztismesi.
Yukarida verilen olaylardan hangisi ya da hangileri basing etkisiyle gerceklesmelktedir?

a) Yalmz I by Ivell ¢) Yalmz III d) L II, IIT*

Sekil- I"dekd su dolu kapali kumu, Sekil- IT"deki
gibi ters ¢evrilmistir. Bu durumda her iki sekil icin asagida
sdylenenlerden hangisi dogrudur?

28 S

Sekil- I Sekil-II

a) Kutularm yere uyguladiklar: basinglar esittir

b) Suyun. kutularm tabanlarna uyguladign agirhik artmastar.

¢) Suyun kutularm tabanlarina uyguladiklar sivi basinglar esittir. *

d) Sekil I'deki kutunun yere uyguladig: basme kuvveti daha biiyiiktiir.

Soru 10: Yandaki sekildeki akvaryumda aymi derinlikte.
farkls yerlerde iki balik vardir. Baliklara etki eden sivi basinci
hakkinda asagida soylenen ifadelerden hangisi dogrudur?
(Akvaryumun her iki tarafindaki srvi aymidir.)

a) Her iki taraftaki baliklara etki eden s1iv1 basinglan esittir. *

b) I taraftaki baliga s1vi basmer daha fazla etki eder.

c) II. taraftaki baliga sivi basmer daha fazla etki eder.

d) Baliklara etki eden sivi basinclann hakkinda bir sey
soylenemez

Soru 11:

Yandaki sekildeki kapta esit yitksekliklerde farkli sivilar bulunmaktadir.
Buna gore K, L ve M noktalarindaki sivi basincinin Pg, Py ve Py dogm
siralamasi asagidakilerden hangisi gibidir?

(d y=lgr/em’: d ;=13.6 gr/em’ - d yas=0.8 er/em’ ) yag,
a) PK.: PL: PM K
b) P> Py> Px au

C) Px= P> Py

d) PM> PL> PK* L -
M

001111 (1 PP
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Soru 12: Asagidaki resimlerin hangisinde va da hangilerinde gaz basmci vardir?
(Ucan kus, u¢an balonla u¢an ayi ve yerde duran kedi ayni ortamdadir)

[
D = ‘ﬂ) 1D
L >
kug uguyor  ayiuguyor  kedi duruyor  yaprak savruluyor rizgargili déniyor
a)Ivell b IVveV OLILIVveV LI OLIVveV*
L0 1111
Soru 13:
Ayse ucan balonunu evde dinamometre ile vere bagladifmda dinamometre sekildeki gibi
Ugan geriliyor. Ayse dinamometrenin gerilimini 4 Newton olarak dl¢livor. Ayse aym ugan balonu
Balon evinin bulundugu yerden daha yiiksekte olan Zigana Dagi'nda yere sabitlerse. dinamometrenin
. gerilmesini asagidakilerden hangisindeki gibi dlcer?
a 4N
a) b) c) )
610
41
6 1N

Soru 14: Ucan balonun yukar dogru ilerlemesini gézlemleyen bir dgrenci asagidaki sonuglardan hangisine
ulasamaz?

a) Balonun toplam kiitlesinin arttigima*

b) Balonun sistigine ve hacminin arttigina

¢) Havamn balona uyguladigi kaldirma kuvvetinin arttigina

d) Balonun yogunlugunun azaldigima

Soru 15: Asagidaki olaylarin hangisinin gerceklesme sebebi diger olaylarn gerceklesme sebebinden farkhdu?
a) Topa vuran futbolcunun topa vurmak icin ayaguu geri dogru ¢ekerken bacagima kramp girmesi.®

b) Yaylaya cikan birinin yolculuk sirasmda kulaklarimn tikanmasi.

¢) Atmosferde u¢an balonla yiikselen birinin yolculuk sirasinda burnunun kanamasi.

d) Yayladan deniz kenarina tatile giden birinin deniz kenarma yaklastik¢a kulaklarmm tikanmast.

L 11
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Soru 16: Asagidaki seceneklerin hangisinde kati basmcimn arttirilmasindan faydalanilnstr?
a) Tanklarm tekerleklerinin genis yiizeyli yapilmas.

b) Trenlerin tekerlek sayisiin fazla olmasi.

¢) Gemilerin u¢ kisumlarinin sivri yapilmast™®.

d) Kolmklarm ve mobilyalarn ayaklarmm genis tabanl: yapilmasi.

MK .
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APPENDIXJ

TABLE OF SCIENCE PROCESS SKILLS OBJECTIVES FOR 6, 7, 8TH

GRADES

Beceriler Beceriye Yonelik Kazanim

Gozlem Nesneleri (cisim, varlik) ve olaylar1 duyu organlarini veya gozlem
arag gereclerini kullanarak gozlemler.

Bir cismin sekil, renk, biiyiiklik ve yiizey ozellikleri gibi duyusal
ozelliklerini belirler.

Gozlem igin uygun ve gerekli arag, gereci segip bunlar1 beceriyle
kullanir.

Karsilastirma- Nesneleri siniflandirmada kullanilacak nitel ve nicel 6zellikleri

Siniflama belirler.

Nesneler veya olaylar arasindaki belirgin benzerlikleri ve farkliliklar
saptar.

Gozlemlere dayanarak bir veya birden fazla oOzellige gore
karsilagtirmalar yapar.

Benzerlik ve farkliliklara gore grup ve alt-gruplara ayirma seklinde
siniflamalar yapar.

Cikarim Yapma Olmus olaylarin sebepleri hakkinda gbézlemlere dayanarak agiklamalar
yapar.

Tahmin Gozlem, cikarim veya deneylere dayanarak gelecege yonelik olasi
sonuglar hakkinda fikir éne siirer.

Kestirme Olay ve nesnelere yonelik kiitle, uzunluk, zaman, sicaklik ve adet gibi
nicelikler i¢in uygun birimleri de belirterek yaklasik degerler hakkinda
fikirler &ne siirer.

Degiskenleri Verilen bir olay veya iliskide en belirgin bir veya birka¢ degiskeni

Belirleme belirler.

Verilen bir olaydaki bagimli degiskeni belirler.
Verilen bir olaydaki bagimsiz degiskeni belirler.
Verilen bir olaydaki kontrol edilen degiskenleri belirler.

Hipotez Kurma

Verilen bir olaydaki bagimsiz degiskenin bagimli degisken iizerindeki
etkisini denenebilir bir 6nerme seklinde ifade eder.

Deney Tasarlama

Kurdugu hipotezi sinamaya yonelik bir deney Onerir.

Deney Malzemelerini,
Arag ve Gereglerini
Tanima ve Kullanma

Basit arastirmalarda gerekli malzeme, ara¢ ve gerecleri segerek
emniyetli ve etkin bir sekilde kullanir.

Deney Diizenegi Verilen malzemeleri kullanarak kurdugu hipotezi sinamaya yonelik
Kurma tasarladig1 deneyi gerceklestirecegi bir diizenek kurar.
Degiskenleri Kontrol Hipotezle ilgili olan degiskenlerin disindaki degiskenleri sabit tutar.

Etme ve Degistirme

Bagimsiz degiskeni degistirerek bagimli degisken iizerindeki etkisini
belirler.
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Islevsel Tanimlama

Degiskenlerin birden fazla anlama gelebilecegi, sinirlar1 tam
¢izilmemis durumlarda arastrmanmn amacma (hipotez) uygun
degiskenleri kesin olarak ve dlgme kriteri ile birlikte tanimlar.

Olgme Cetvel, termometre, tart1 aleti ve zaman Olcer gibi 6lgme araglarini
tanir.
Biiyiikliikleri, uygun 6l¢gme araglar1 kullanarak belirler.
Biiyiikliikleri, birimleri ile ifade eder
Bilgi ve Veri Degisik kaynaklardan yararlanarak bilgi (¢evrede, sinifta gozlem ve
Toplama deney vyaparak, fotograf, kitap, harita veya bilgi ve iletisim

teknolojilerini kullanarak) toplar.
Kurdugu hipotezi snamaya yonelik nitel veya nicel veriler toplar.

Verileri Kaydetme

Gozlem ve 6l¢lim sonucunda elde edilen arastirmanin amacina uygun
verileri yazili ifade, resim, tablo ve ¢izim gibi ¢esitli yontemlerle
kaydeder.

Veri isleme ve
Model Olusturma

Deney ve gozlemlerden elde edilen verileri derleyip isleyerek gozlem
sikligi dagilimi, cubuk grafik, tablo ve fiziksel modeller gibi farkli
formlarda gosterir.

Grafik ¢izmeyle ilgili kurallar1 uygular.

Yorumlama ve Sonug
Cikarma

Islenen verileri ve olusturulan modeli yorumlar.
Elde edilen bulgulardan desen ve iliskilere ulasir.

Sunma

Gozlem ve aragtirmalar1 ve elde ettikleri sonuglar sozll, yazili
ve/veya gorsel malzeme kullanarak uygun sekillerde sunar ve paylasir.

(TTKB, 2005)
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APPENDIX K

GUIDED INQUIRY LABORATORY EXPERIMENT MANUAL

Ogrencini Adi- Soyadi:
Sinifi -Numarasi:
Grup arkadaslari:
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KIM, NEYI KESFETMIS?

Bu ilinitede ismi gegen bilim adamlan ile ilgili kisa bilgiler ve bu bilim
adamlarinin resimleri ve isimleri verilmistir. Liitfen kitabinizdan ve gesitli
kaynaklardan yararlanarak bilim adamlarinin resimlerini, isimlerini ve
verilen bilgileri eslegtiriniz.

ﬁ:mnsa'da dogdum. Heniiz 12 yasinda iken.\ f i \
hi¢c geometri bilgisine sahip olmadigim halde Axchilimsdis
daireler ve eskenar {icgenler cizmeye
baslayarak, bir {icgenin i¢c  acilarinin
toplaminin 180 derece oldugunu kanitladim.
Yiikseklikle basincin degistigini saptadim.
Swvilarin  sikistiilamayip  basinct her

\dogmltuda aynen ilettiklerini saptadim. /

/ Blaise Pascal \

Italyan fizik ve matematik bilginiyim. Acik hava
basinci iizerine yaptigi deneyleriyle taniniyorum.
Basinctan faydalanarak, civa doldurulmus tiiplerle
yaptigim deneyler neticesinde, deniz seviyesinde
lcm?ye diisen basinci 1033 gr/cm? olarak tespit
ettim. 1643'de hava basincimi Slgmek icin civah
barometre denilen cihazi icat ettim.

_ ‘ Sy / Evangelista Torricelli )
“Bana bir dayanak noktast verin Diinya’y

yerinden oynatayim.”

Sicilya’da dogmus Yunan matematikgi, fizikci,
astronom, filozof ve miihendisim. Kralin
tacinin saf altin olup olmadigini diisiiniirken bir
hamamda yikandigim sirada suyun kaldirma
kuvvetini kesfettim. Geometriye yapmis
oldugum en onemli katkilardan birisi, bir
kiirenin yiizolciimiiniin 47> ve hacminin ise

\4/3nr3 esit oldugunu kanitlamamdir. /
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/ Otto Von Guericke\

(1602 - 1686 )

ABD'li Wilbur ( 1867 - 1912 ) ve Orville ( 1871 -
1948 ), genc¢ yasta mekanik aygitlarla ilgilendiler. Bir
siire matbaacilik ve gazetecilik yaptiktan sonra, o
giinlerde biiyiik para getiren bisikletcilige baslayip,
kendi bisiklet fabrikalarini kurdular.

/ingiliz bir bilim adamiyim. Bilime merakllydlmx
Cocuklugumda agac giines saati, calisan minyatiir
su degirmeni, unu kemiren mekanik fare gibi
oyuncaklar yaparak eglenirdim.

/ Wright \

Kardesler

Benden Once

yasamis bilim adamlarmin da arastirmalarindan
yararlanarak geng yasta yer cekimini kesfettim. Tlk
aynah teleskopu yapip Jiipiter’in uydularini

gozlemledim. Isik ve matematik konularinda da

thstlm.

/ Sir Isaac Newton \

(1642 - 1727)

\kijrenin ikiye ayrilmadig gosterildi. /

/BO§lugun ozelligi ve vakum elde etme olasﬂlg

konusundaki sorunu deneysel yoldan c¢ozmeye
calistm. Kendi gelistirdigi hava pompasini
kullanarak, kismi bir vakum elde etmeyi basardim.
1664'te , Magdeburg deneyini gerceklestirdim. Bu
deneyde, bakirdan yapilmis iki biiyiik yarimkiire bir
birine gecirildi ve icindeki hava bosaltildi. Ardindan
iki yarimkiire, atlarla karsit yonlere cekilerek,
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Denev No :1 Yogunlugun Hesaplanmasi

Bu konu ile ilgili ne biliyorum?

1. Ozdes siselere konulan su mu yoksa civa
mi daha agirdir? Neden?

2. Biiyiik bir oyun hamurunu faklh
biiyiikliikte iic parcaya béldiigiiniizde
yogunlugu nasil degisir? Nedenini kisaca
aciklayiniz.

3. Hacmi bilinmeyen bir tag parcasinin
yogunlugunu nasil bulabilirsiniz? Tahmin
ediniz.

Arastirma sorusu: Masalarinizda bulunan silindir seklindeki kat: cismin yogunlugunu
nasil buluruz?

Denevin Planlanmasi: Verilen arastirma sorusunu grup icinde tartisarak deneyi
planlayiniz ve gerekli ara¢ gerecleri belirleyiniz.

Sizce yogunluk nedir? Bir cismin | | L
yogunlugunu hesaplayabilmek | N | o e
icin hangi 6zelliklerini bilmek |:>

gerekir? Grup icinde tartisarak

cevanlavimz.

............................................. Deney arag gereclerinde verilen

............................................. silindirinin kutlesi nasil

_____________________________________________ (| belirienir? Grop cinde tarusarak
planlaymiz. Yandaki kutucuga
VaZINIZ.

Verilen cismin hacmi nasil belirlenir? | | e aaas
Grup i¢inde tartisarak planlayimz. |:> ....................................
Yandaki kutucuga yazimz.

Deney Arac-Gerecleri: Grup icinde tartisarak yaptiginiz planlamalar dogrultusunda eksik
malzemelerinizi belirleyip temin ediniz.

1. Silindir seklinde metal 2. 3. 4,
cisim
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Denevin Uygulanmasi: Verilen arag geregleri kullanarak planladiginiz basamaklar takip
ediniz ve deneyinizi uygulaymz. Olciimlerinizi tabloya yazimz. Ol¢tiigiiniiz degerleri
yazarken birimleri de dogru bir sekilde yazmaya dikkat ediniz.

Tablo-1 Olgiim tablosu

Cismin kiitlesi Cismin hacmi Cismin yogunlugu

Denevin Sonucu: Bu deneyi tamamladiniz. Arastirma sorunuzu diistindiigliniizde bu
deneyden ne gibi bir sonug cikarirsimz?

Denev Sonucunun Yorumlanmasi:

1. Deneyde kullandigimiz silindirik cismin yogunlugunu tabloda verilen yogunluk
degerleri ile karsilastiriniz.

Tablo-2 Farkli Maddelerin Yogunluklar
Madde Buz | Altiminyum | Demir | Glmils | Kursun

\'ﬂg“"]l;k 0.9 2.7 7.8 10,5 11,3
{ glemr)

a) Sizce cismin yogunlugu Tablo-2’deki hangi maddenin yogunlugu ile ayn veya
cok yakin bir deger? Sizce silindir hangi maddeden yapilmis olabilir?

b) Sizin deneyde belirlediginiz yogunluk degeri ile tabloda belirtilen deger
arasinda fark var mi? Fark varsa bunun nedeni nedir?

2. Deneyde ayni maddeden yapilmis, bu silindirin iki kat: biiyiikliiglinde bir silindir
verilseydi yogunlugu nasil degisirdi? Kisaca aciklayiniz.

3. Elinizdeki metal silindir 1sitilirsa hangi 6zellikleri de&isir? Yogunlugu nasil degisir?
Kisaca aciklayiniz.

4. Bir tahta parcasinin, érnegin kaleminizin yogunlugunu bulmaniz gerekirse nasil bir
yontem izlersiniz? (Sorunun cevabim grup icinde tartisarak tahminlerinizi yapiniz ve
deney no 2'yi planlayiniz.)
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Deney No:2 Tahta Bir Cismin Yogunlugunun
Hesaplanmasi

Arastirma sorusu: Masalarinizda tahtadan yapilmus bir cisim bulunmaktadir. Bu tahta
cismin yogunlugunu nasil bulabiliriz?

Denevin Planlanmasi: Verilen arastirma sorusunu grup iginde tartisarak deneyi
planlayimz ve gerekli ara¢ gerecleri belirleyiniz

Masada verilen tahta cismin | [
yogunlugunu nasil bulabiliriz? | =) | L
Grup icinde tartisarak cevabinzi

yandaki kutucuga yazimz.

................................. Tahta cismin yogunlugunu belirlemek
................................. <: igin toplamaniz gereken veriler
nelerdir? Hangi arac¢ gerecleri
kullanarak bu &lgiimleri
vapabilirsiniz?

4

Deney sirasinda yapilabilecek
Olctim hatalarim nasil kontrol

edeceksiniz? |:>
Grup iginde tartisarak yandaki

kutucuga cevaplayimz.

Denev Arac-Gerecleri: Grup icinde tartisarak yaptiZiniz planlamalar dogrultusunda eksik
malzemelerinizi belirleyip temin ediniz.

1. Yogunlugu belirlenecek 2. 3. 4.
tahta cisim
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Denevin Uvgulanmasi: Verilen arag gerecleri kullanarak planladiiniz basamaklari takip
ediniz ve deneyinizi uygulayimz, Olciimlerinizi cizeceginiz bir tablova yazimz. Olctiigiiniiz
degerleri yazarken birimleri de dogru bir sekilde yazmaya dikkat ediniz.

Denevin Sonucu: Bu deneyi tamamladiniz. Arastirma sorunuzu diisiindiigiiniizde bu
deneyden ne gibi bir sonu¢ ¢ikarirsiniz?

Denev Sonucunun Yorumlanmasi:

1. Deneyde kullandi&iniz tahta cismin yogunlugunu tabloda verilen yoZunluk degerleri
ile karsilastinmiz. Sizin deneyde belirlediginiz yogunluk degeri ile tabloda belirtilen
deger arasinda fark var m1? Fark varsa bunun nedeni nedir?

Tablo-2 Ahsap Yogunlugu

Madde Ahsap
Yogunluk 04-1.3
( glem?®)

2. Tabloda verilen ahsabin yogunluk degeri sabit bir deger olmavip 0,4 gfcm3 ile
],3gfcm3 aralig olarak verilmistir. Sizce bunun sebebi ne olabilir?

3. Sivi bir maddenin, érnegin meyve suyunun yogunlugunu bulmamz gerekirse nasil bir
yontem izlersiniz? (Sorunun cevabini grup icinde tartisarak tahminlerinizi yapiniz ve
denev no 3'vi planlayimz.)
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Deney No: 3 Sivi Yogunlugun Hesaplanmasi

Arastirma sorusu: Masamzda verilen renkli stvinin yogunlugunu nasil bulabiliriz?

Denevin Planlanmasi: Verilen arastrma sorusunu grup iginde tartisarak deneyi
planlayiniz ve gerekli arag gerecleri belirleyiniz

Sivi bir maddenin

yogunlugunu nasil bulabiliriz? |:>
Grup icinde tartisarak cevabimzi

yandaki kutucuga yazimz.

....................................... Masanizda verilen renkli stvinm

....................................... <:| yogunlugunu belirlemek icin
toplamamiz gereken veriler nelerdir?
Hangi arag gerecleri kullanarak bu
olciimleri yapabilirsiniz?

Deney sirasinda yapilabilecek
Olciim hatalarim nasil kontrol
edeceksiniz?

Grup icinde tartisarak yandaki |:>
kutucuga cevaplayiniz.

Denev Arac-Gerecleri: Grup icinde tartisarak yaptigimz planlamalar dogrultusunda eksik
malzemelerinizi belirleyip temin ediniz.

1. Yogunlugu belirlenecek 2. 3. 4.
renkli sivi
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Denevin Uygulanmasi: Verilen ara¢ geregleri kullanarak planladiginiz basamaklart takip
ediniz ve deneyinizi uygulayiniz, Olciimlerinizi cizeceginiz bir tablova vazimz. Olctiigiiniiz
degerleri yazarken birimleri de dogru bir sekilde yazmaya dikkat ediniz.

Denevin Sonucu: Bu deneyi tamamladiniz. Arastirma sorunuzu diisiindiigiiniizde bu
deneyden ne gibi bir sonug cikarirsiniz?

Denev Sonucunun Yorumlanmasi:

1. Deneyde kullandiginiz renkli sivinin yogunlugunu tabloda verilen yogunluk degerleri
ile karsilastirimiz.

Tablo-2 Farkli Maddelerin Yogunluklar
Madde Benzin | Ispirto | Zeytinvagi | Buz | Su | Civa

Yﬂé“"]l;k 0,7 0,8 0,9 0,9 1 13,6
( glem’)

c) Sizce renkli sivinin yogunlugu Tablo-2"deki hangi maddenin yogunlugu ile
aym veya ¢ok yakin bir deger? Verilen renkli sivi hangi madde olabilir?

d) Sizin deneyde belirlediginiz yogunluk degeri ile tabloda belirtilen de ger
arasinda fark var mi1? Fark varsa bunun nedeni nedir?

2. Aym sivimin hacmini arttirirsaniz yogunlugu nasil de gisir? Kisaca aciklayiniz.

3. Sizce verilen renkli siviy1 yogunlugu 1 g/cm3 olan ayn1 miktardaki saf su ile
karistirirsaniz yogunlugu nasil degisir? Kisaca aciklayiniz.

. . . - o 3 . . . .
4. Sizce verilen renkli srviy1 yogunlugu 0,9 g/cm™ olan ayni miktardaki zeytinyag ile
kanstirirsaniz yogunlugu nasil degisir? Kisaca aciklayiniz.
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Deney No: 4 Birbirine Homojen Karismayan Sivilar

Bu konu ile ilgili ne biliyorum?

1. Tanker kazalan sonucu denize ddkiilen
petroliin  su iizerinde durmasiin nedeni
nedir? Kisaca agiklayimz.

A1°a§t11°ma sorusu: Masanizda verilen su, yag ispirto ayni kaba konulursa nasil II
stralanirlar? i

Deney Arac-Gerecleri: Asazidaki tabloda bu deneyde kullanilacak arag-geregler
verilmistir. Liitfen eksik malzemelerinizi belirleyip temin ediniz.

1. Deney tiipii 2. Su 3. Ispirto 4. Sivi yag 5. Dereceli
silindir

Denevin Yapilisi: Asagidaki asamalari sirasiyla takip ederek deneyi gerceklestiriniz.

Masamzda verilen su, yag
ispirto aym kaba konulursa |:>
nasil siralamrlar?

Tahminlerinizi vazimz.

iy

.................................... Deney tilpiine sirayla dnce su, sonra
.................................... <:| zeytinyag, ispirtoyu koyunuz.
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Gozleminizi kisaca yazimz.

Swvilarin yogunluklan hakkinda
ne styleyebilir siniz?

Denevin Sonucu: Su, yag ve ispirtonun ayni kaba konulmasiyla ileili tahmininiz
yag P Y ylailg

gerceklesti mi? Arastirma sorunuzu diisiindiiiiniizde bu deneyden ne gibi bir sonug

cikarirsimz?

10
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Deney Sonucunun Yorumlanmasi:

1. Su, yag ve ispirtonun farkli siralarda kaba konulmasi siralanmalarinda bir fark yaratir
m1? Sebebini kisaca agiklayimiz.

2. Birdeney tiipiine sadece su ve ispirto konulsaydi nasil bir sonug¢ gézlenirdi?

3. Zeytinyag ve sirkeyi bir siseye koyalim. Bu karisimi salata icine katmak
istedigimizde hangisi daha 6nce dokiiliir? Nedenini kisaca aciklayimz.

4. 3.soruya verdiginiz yanita gbre sizce asagidaki tabloda verilen yogunluk degerlerinden
hangisi sirkenin yogunlugu, hangisi zeytinyaginin yogunlugudur? Tahmin ederek
tabloya vaziniz ve nedenini de kisaca aciklayiniz.,

Tablo-2 Farkli Maddelerin Yogunluklar
Madde Sirke | Zeytinyag

Yogunluk 1.3 0,9
( g/em’)

5. Deneyde kullandiginiz sivilarin i¢ine yogunlugu daha biiyiik olan demir bilye atilsaydi
ne olurdu? (Sorunun cevabim grup icinde tartisarak tahminlerinizi yapimiz ve deney
no 5°vi planlayiniz.)

11
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Deney No:5 Cisimlerin Sivi icindeki Durumlar

Bu konu ile ilgili ne biliyorum?

1. Bir tahta parcas1 denizde yiizerken ayn
biiyiikliikteki tas parcasi batar. Bunun sebebi
nedir?

3. Kiiciik bir tas parcas: denize atilinca
batarken, kutuplarda tonlarca agirliktaki dev
buz kiitleleri nasil yiizmektedir?

Arastirma sorusu: Cisimlerin sivi icindeki durumlari neye gore de&isir?

Denev Arac-Gerecleri: Asagidaki tabloda bu deneyde kullamlacak arag-geregler
verilmistir. Liitfen eksik malzemelerinizi belirleyip temin ediniz.

1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11.
Su | Beher |Tas | Kalem | Silgi | Sabun | Buz | Yumurta

Denevin Planlanmasi: Arastirma sorusunu ve verilen arac gerecleri gz éniinde
bulundurarak deneyinizi planlayiniz.

Tas, silgi sabun gibi cisimler /
suya atilinca ne olur? o —
Tahminlerinizi yandaki

behere cizerek gisteriniz.

Cisimlerin su icindeki

<:| durumlar: neye gore degisir?
Kisaca aciklayiniz.
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Denevin Uveulanmasi: Verilen arag gerecleri ve kendi eklemek istediginiz

malzemeleri kullanarak deneyinizi uygulayiniz. Gézlemlerinizi tabloya yaziniz.

Tablo-1 Olciim tablosu

Cisim

Cismin su icindeki durumu

Yiizer

Askida Kalir

Batar

Denevin Sonucu: Bu deneyi tamamladiniz. Arastirma sorunuzu diisiindiigiiniizde bu

deneyden ne gibi bir sonug ¢ikarirsimz?

Denev Sonucunun Yorumlanmasi:

1.

Bir cismin siv1 i¢indeki durumu hangi 6zelligine baglhidir?

Cisimlerin ve sivilarin yogunluklarini karsilastirarak sivi icindeki yiizme ve batma
durumlan tahmin edilebilir mi? Kisaca aciklayimz.

Bu cisimler yogunlugu 0,8 g/em” olan etil alkole atilsaydi hangileri batard1? Nedenini

kisaca agiklayimz.

Bos bir cam sise suda yiizerken, agirlig1 daha az olan cam bilye neden suda batar?

Suda yiizen sabun parcalara boliiniince su icindeki durumu nasil degisir? Nedenini
kisaca aciklaymiz. (Cevabinizdan emin degilseniz deneverek gizlemleviniz.)

Suda batan bir cismi (yumurtay1) yilizdiirmek icin ne yapilabilir? (Sorunun cevabin
erup icinde tartisarak tahminlerinizi yapimz ve denev no 6’vi planlayimz.)
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Denev No :6 Yumurtanin Yiizdiiriillmesi

Arastirma sorusu: Suda batan yumurtay! yiizdiirmek icin ne yapilabilir?

Denevin Planlanmasi: Verilen arastirma sorusunu grup icinde tartisarak deneyi
planlayimz ve gerekli ara¢ gerecleri belirleyiniz

Suda batan yumurtayr |
yiizdiirmek icin ne yapilabilir? I:> .............................................
Grup iginde tartisarak

planlaymz. Yandaki kutucuga
yaziniz.

<:| Suyun hangi ozelligini degistirmek
gerekir? Bunu nasil yapabilirsiniz.
Kisaca aciklayarak yandaki kutucuga
yaziniz.

Verilen deney arac gereclerine
ek olarak hangi malzemelere
ihtivaciniz var? Belirleyiniz.
Deney arag gereclerine
ekleyiniz.

Deney Arac-Gerecleri: Grup iginde tartisarak yaptiginiz planlamalar dogrultusunda eksik
malzemelerinizi belirleyip temin ediniz.

1. Yumurta 2.5af su 3.Beher 4, 5.

14
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Denevin Uvgulanmasi: Verilen arag geregleri kullanarak planladigimz basamaklari takip
ediniz ve deneyinizi uygulayiniz. Asamalan c¢iziniz ve gozlemlerinizi vazimz.

Denevin Sonucu: Bu deneyi tamamladiniz. Arastirma sorunuzu diisiindiigiiniizde bu
deneyden ne gibi bir sonug ¢ikarirsimiz?

Denev Sonucunun Yorumlanmasi:

1. Deneyde sivinin hangi 6zelligini degistirdiniz?

2. Deniz suyu ile g6l suyu arasindaki fark nedir? Hangisinin yogunlugu daha fazladir?

Neden?

3. Suyun yogunluguyla kaldirma kuvveti arasinda bir iliski var mudir?

4. Deneyde yumurtaya etki eden kaldirma kuvvetini nasil deg&istirdiniz?
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Deney No:7 Kaldirma Kuvveti

Bu konu ile ilgili ne bilivorum?
1. Suda yiizen bir tahta parcasim1 batirmaya
calisti@amizda bizi zorlayan kuvvet nedir?

2. Bir arkadasimizi normalde kaldiramazken
suyun icinde neden daha rahat kaldirinz?

Arastirma Sorusu: Havada tartilan bir cisim siviya batintlinca agirh@ degisir mi?

Denevin Planlanmasi: Deneyin amacini, seklini ve verilen arag gerecleri gz 6niinde
bulundurarak deneyinizi planlayimz.

Havada tartilan bir cisim siviya
batirtlinca agirlig nasil de gisir?
Sorusunu  tartisarak  deneyin

agamalarin planlayiniz. :>

Yandaki kutucuga yazimz.

Denev Arac-Gerecleri: Deneyin planlanmasi dogrultusunda ihtiyacimiz olan arag
gerecleri belirleyip tabloya yazimz.

1. Arsimet silindiri 2. 3. 4.
(Cisim)

Denevin Uygulanmasi: Verilen arac geregleri kullanarak planladiginiz basamaklari takip
ediniz ve deneyinizi uygulayiniz. Yaptigimz dlctimleri tabloya yazinmiz.

Tablo-1 Olgiim tablosu

Cismin havadaki agirhg: Cismin sudaki agirhg Cisme etki eden kaldirma
kuvveti

16
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Denevin Sekli: Deneyin seklini giziniz.

Swviicerisinde ve havada
cisme etki eden kuvvetleri
cizerek gosteriniz.

Denevin Sonucu: Bu deneyi tamamladimz. Arastirma sorunuzu diisiindiigiiniizde bu
deneyden ne gibi bir sonug cikarirsimiz?

Denev Sonucunun Yorumlanmasi:

1. Cismin havadaki ve sudaki agirlig ayni midir? Farkli ise sebebini kisaca aciklaymiz.

2. Kaldirma kuvveti nedir? Kisaca aciklayimiz.

3. Sizce oltayla sudan cekilen bir balik su icinde mi yoksa havada mi daha agirdir?
Neden?

4. Siviigerisinde bulunan bir cisme etki eden kaldirma kuvvetini nasil degistirebiliriz?
(Sorunun cevabim erup icinde tartisarak tahminlerinizi vapimiz ve deney no 8’ vyi

planlayiniz.)
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Deney No:8 Kaldirma Kuvvetinin Bagh Oldugu
Faktorler

Bu konu ile ilgili ne bilivorum?

1. Bir tas bir kova suya batirtlinca mi daha
hafif gelir, yarim kova suya batirilinca mi
daha hafif gelir? Kisaca aciklayimz.

2. Neden denizde yiizmek havuzda
viizmekten daha kolaydir?

Arastirma Sorusu: Sivi igerisinde bulunan bir cisme etki eden kaldirma kuvvetini nasil
degistirebiliriz? Kaldirma kuvvetinin bagli oldugu faktorler nelerdir?
Denevin Planlanmasi:

S1vi igerisinde bulunan bir cisme etki eden kaldirma kuvvetini nasil degistirebiliriz? Kaldirma
kuvvetinin bagh oldugu faktorler nelerdir?

Tahminlerinizi vazimz.

Kaldirma kuvveti nelere baghdir?

1. Cismin s1v1 i¢inde kalan hacmine

Denev Arac-Gerecleri: Yukaridaki tahminlerinize dayanarak deneyiniz icin gereken arag
gerecleri belirleyiniz. Tabloya yaziniz.

1. 2. 3. 4.

Denevin Uyvgulanmasi:

Uygulamaniza drnek olmasi icin tahminlerden yararlanarak 1. arastirma sorusu olusturulup
buna yonelik hipotez yazilmistir ve deney planlanmuistir.

Bu calismay: drnek alarak siz de diger tahminlerinizi, hipotezleri olusturup degiskenlerinizi
belirleyerek deneylerinizi planlayiniz
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LArastirma Sorusu: Kaldirma kuvveti cismin batan kismimin hacmine bagh midir?

Hipotez: Cismin batan kisminin hacmi arttik¢a cisme etki eden kaldirma kuvveti de artar.

Bagimh degisken Kaldirma kuvveti
Bagimsiz degisken Cismin batan kisminin hacmi
Sabit tutulan degiskenler Sivinin yogunlugu

Deneyin Asamalar::

* (Cismi dinamometrenin ucuna takarak havadaki agirligini
Olciiniiz.
Ghavada:

¢ (Cismin yarisini suya batirarak tekrar agirligim dlciiniiz.

Gryanst suda™ «vvvvvinenietirn e

¢ (Cismin tamamin suya batirarak agirligim dl¢iiniiz.

G tamami Suda = «c+evsestrrcnntoatsnstrsscansastanssnsnasnan

¢  Olciim sonuglarim karsilastiriniz.

Sonugc:

2.Arastirma Sorusu: Kaldirma kuvveti ....ccccvvveeveinennnninenen.. bagh mudir?

HiP Oz, L. e e

Bagimh degisken

Bagimsiz degisken

Sabit tutulan degiskenler

Deneyin Asamalari:
Deneyin asamalarin planlayiniz.

Deneyin seklini ¢iziniz

Sonug:
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3.Arastirma Sorusu: Kaldirma Kuvveti c..ccevveveviiniienininnnininnnn baglh midir?

HIPOLOZE s s s 2 R R S S R LIPS s wrsrrrns sy

Bagimh degisken

Bagimsiz degisken

Sabit tutulan degiskenler

Deneyin Asamalar:
Deneyin asamalarin planlayinz.

Deneyin seklini ciziniz

Sonug:

Deneyin Sonucu: Bu deneyi tamamladiniz. Arastirma sorunuzu diisiindiigiiniizde bu
deneyden ne gibi bir sonug ¢ikarirsiniz?

Denev Sonucunun Yorumlanmasi:

2

Bir cisme s1vi i¢cinde uygulanan kaldirma kuvveti nelere baghdir?

S1vi icine atilan oyun hamurunun sekli degistirilirse cisme uygulanan kaldirma kuvveti
nasil degisir?

Hava da cisimlere kaldirma kuvveti uygular mi1? Bunu bir 6rnekle kisaca aciklayimz.

Bir gemi nehirden denize gegerse o geminin suya batan
kisminin hacmi degisir mi? Neden?

Cisimlerin tasirdigi sivi miktari ile kaldirma kuvveti arasinda nasil bir iliski vardir?
(Sorunun cevabini grup icinde tartisarak tahminlerinizi yapiniz ve deney no 9’vi

planlayiniz.)
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Deney No:9 Arsimet Prensibi

Bu konu ile ilgili ne bilivorum?

. Havuza atlayan kiiciik bir
cocuk mu yoksa sumo
giirescisi mi daha fazla su
tasirir? Neden?

2. Ayni1 havuzda yiizen kiiciik bir cocuga mi1 yoksa
sumo giirescisine mi daha fazla kaldirma kuvveti
uygulamr? Nedenini kisaca agiklayimz.

Arastirma Sorusu: Kaldirma kuvveti ile tasan stvinin agirh@ arasinda nasil bir iliski
vardir?

Deneyin Planlanmasi: Deneyin amacini, seklini ve verilen arag geregleri goz oniinde
bulundurarak deneyinizi planlayimz.

Kaldirma kuvveti ile tasan sivinin agrhig
arasinda bir iliski var midir? Arastirma
sorusunu test etmek amaciyla bir deney
planlaymiz. Asamalarini yaziniz.

4

Tasan sivinin agirhigint nasil
belirleyebilirsiniz? Kisaca
aciklayimiz.

Deney Arac-Gerecleri: Deneyiniz igin gereken arag gerecleri belirleyiniz. Tabloya
yaziniz.

L. 2. 3. 4. 5.
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Denevin Uvgulanmasi: Verilen arac gerecleri kullanarak planladiginiz deneyinizi
uygulaymiz. Yapriguz dlciimleri tabloya yaziniz.

Tablo-1 Olgiim tablosu

Cismin havadaki Cismin sudaki Suyun cisme
agirha (N) agirhg (N) uyguladigi kaldirma
kuvvetinin
biiyiikliigii (N)

Tablo-2 Olgiim tablosu

Tasan sivinin kiitlesi Tasan sivimin agirhg
(g) (N)

Denevin Sekli: Denevin seklini ciziniz.

Denevin Sonucu: Bu deneyi tamamladiniz. Arastirma sorunuzu diisiindiigiiniizde bu
deneyden ne gibi bir sonug ¢ikarirsiniz?

Denev Sonucunun Yorumlanmasi:

1. Kaldirma kuvveti ile tasan sivinin agirhigi arasinda bir iliski var madir?

2. *Arsimet prensibi’ olarak bilinen kural hangi durumlarda gecerlidir? (Cisim yiizerken,
sivi icinde askida iken,sivida batmisken)

3. Aym agirhiktaki demir bilye mi yoksa plastik top mu daha fazla su tasirir? Nedenini
kisaca aciklayiniz.

4. Aym agirhktaki demir bilye ile plastik toptan hangisine su daha fazla kaldirma kuvveti
uygular?

22
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1. Bir kadin topuklu ayakkabi giyince mi
yoksa diiztaban ayakkabi giyince mi karda
daha derin iz birakir? Nedenini Kkisaca
aciklayimz.

2. Annesinin ayakkabisini given bir cocugun
kardaki izleri neden annesinden daha derin
olmaz?

Arastirma Sorusu: Bir yiizeydeki basinci arttirmak icin neler yapilabilir?

Denev Arac-Gerecleri: Asagidaki tabloda bu deneyde kullanilacak arag-geregler
verilmistir, Liitfen eksik malzemelerinizi belirleyip temin ediniz.

1.Kursun | 2.Raptiye | 3.Cetvel | 4.Toplu | 5. Makas | 6. Civi 7.Bigak 8.Tabure
kalem igne

Deneyin Uygulanmasi: Verilen arastirma sorusunu ve verilen arag geregleri kullanarak
deneyinizi uygulayiniz.

Masamzda bulunan kursun kalemi iki
parmagimzin  arasinda  tutup hafifce

kuvvet uygulaymmz. Hangi parmaginizda l:>
daha fazla basing hissettiniz? Nedenini

kisaca aciklavimz.

Verilen ara¢ gereclerden hangilerinin Hissettiginiz basinci attwmak icin ne
kullanim amaci basinc: arttirmaya yapabilirsiniz? ...
YONEIKLIT. .o | AL | e
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Denevin Sonucu: Arastirma sorunuzu diisiindiigiiniizde bu deneyden ne gibi bir sonug
cikarirsimz?

Denev Sonucunun Yorumlanmasi:

1.

Kati maddelerde uygulanan basing nelere baglidir?

Bir tahtaya sivri uclu civiyi mi yoksa kiit uclu ¢iviyi mi daha kolay cakarsiniz?
Nedenini kisaca agiklayimz.

Neden kumsalda topuklu ayakkabi ile yiiriimek zordur?

Tek ayak iistiinde durunca m1 yoksa iki ayagimizin iizerinde durunca mi1 yere daha cok
basing uygularsiniz? Nedenini kisaca aciklayiniz.

Giinliik hayatta kullandiginiz esyalardan basinci arttirmak amaciyla yapilan
diizenlemeler var midir? Ornek veriniz.

Giinliik hayatta kullandigimz esyalardan basinci azaltmak amaciyla yapilan
diizenlemeler var midir? Ornek veriniz.
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Deney No: 11 Sivilarin Basier Iletmesi

Bu konu ile ilgili ne biliyorum?
1. Hidrolik vinclerin &zelligi nedir?

2. Hidrolik frenlerin avantajlarn nelerdir?

Arastirma Sorusu: Sivilar da basinci katilar gibi kuvvet yoniinde mi iletir?

Denev Arac-Gerecleri: Asagidaki tabloda bu deneyde kullanilacak arag-gerecler
verilmistir.

1. Balon 2. Su 3.1p 4. Toplu igne

Denevin Planlanmasi ve Uvgulanmasi: Asamalar takip edip, yonlendirmeleri

dikkate alarak deneyinizi uygulayimz.

Swilar basiner nasil leti? Grop | (e
iinde tarusarak tahminlerinizi | I
Yazimz. .

Balona toplu igne ile farkls Balonu su ile doldurup agzim baglaymn
noktalardan delikler deliniz. <:| ‘ st p agaiu baglayn.
Balonu avucunuzda tutarken diger

Suyun akis: nasildir? . .
A elinizle farkli noktalara hafifce vurun.
Gozlemlerinizi yazimz. . . .
- Kuvveti nerede hissetiniz? ................

.................................... Su dolu balona elinizle bastirinca
.................................... |:> deliklerden fiskiran suyun akisi nasil
.................................... degisir? Nedenini aciklayimz.
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Denevin Sonucu: Arastirma sorunuzu diisiindiigiiniizde bu deneyden ne gibi bir sonug
cikarirsiniz?

Denev Sonucunun Yorumlanmasi:

1. Sivilar basinci her yone aynen iletir prensibi hangi bilim adamu tarafindan ortaya
konmustur?
2. Swvilarin basinci her yone aynen iletmesi prensibi giinliik hayatta hangi alanlarda

kullanilir? Ornek veriniz.

3. Hidrolik frenlerin eski model araclardaki frenlerden farki nedir? Sivi basinci ile
iliskisini aciklayiniz.

4, Tamirhanelerde tonlarca agirliktaki kamyonlar nasil kaldirilir? Basing kavran ile
iliskilendirerek aciklayimz.
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Deney No:12 Sivi Basinci

Bu konu ile ilgili ne biliyorum?

1. Bir su sisesine yukaridan asagiya dogru ii¢
delik acilinca hangi delikteki su daha ileri

fiskinir?

2.

Neden denizde derinlere daldikca

iizerimizde daha fazla bask: hissederiz?

3. Sivi basinci nelere baghdir?

Aragtlrma Sorusu; Bir su sisesine yukaridan asagiya dogru ii¢ delik acilinca hangi
delikteki su daha ileri fiskirur? Suyun daha da ileri fiskirmasi icin neler vapilabilir? Sivi
basinci nelere baglidir?

Deney Arac-Gerecleri: Asagzidaki tabloda bu deneyde kullanilacak arac-gerecler
verilmigtir, Liitfen eksik malzemelerinizi belirleyip temin ediniz.

1. Su

2. Siviyag 3. Kiiciik pet
sise

4, Biiyiik pet
sise

5.Cetvel

6. Dereceli
silindir

Denevin Yapilisi: Bu deneyde sivi basincinin bagli oldugu faktérlerin belirlenmesi
amaclanmistir. Bunun igin asagidaki arastirma sorusu olusturulmustur. .

Bunun icin asagidaki soruyla ilgili tahminlerinizi vaziniz.

Sivi basier nelere baghdir?

«eee. L. _stvinin vogunluguna .......

...........................................................

Uygulamaniza drnek olmasi icin tahminlerden yararlanarak 1. arastirma sorusu
olusturulup buna y6nelik hipotez yazilmistir ve deney planlanmuistir.

Bu calismay: 6rnek alarak siz de diger tahminlerinizi, hipotezleri olusturup

degiskenlerinizi belirleyerek deneylerinizi planlayiniz.
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Deneyin Planlanmasi ve Uyvgulanmasi:

Bu deneyde kaldirma kuvvetinin bagli oldugu faktérlerin belirlenmesi amaclanmistir.

1. Arastirma Sorusu: Sivi basinct sivimin vogunluguna bagh midir?

Hipotez: Sivinin yogunlugu arttikca kabin tabanina etki eden sivi basinci da artar.

Bagimli degisken

S1vi basinci

Bagimsiz degisken

Swvinin yogunlugu

Sabit tutulan degiskenler

Stvinin derinligi

Deneyin Asamalari:

o Tki 6zdes siseye esit hacimde su ve yag koyunuz.

(h h e Esit yiikseklikten iki delik deliniz.
¢ Sivilarin fiskirma mesafesini dl¢iip, sekil iizerine
ciziniz.
¢ Karsilastirinz.
Sonuc:
2. Arastirma Sorusu: Sivi basinet ...o.eceeeeinieeenenaee..bagh midir?
Hipotez:

Bagmli degisken

S1vi basinci

Bagimsiz degisken

Sabit tutulan degiskenler

Deneyin Asamalar:

Gerekli dlciimleri yapiniz.

Olusturdugunuz hipoteze dayanarak, deneyin asamalarini planlayip, deneyin seklini ¢iziniz.

Sonug:
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3. Arastirma Sorusu: Sivi Dasinel ....ecvevveneieneeeneenasesaebagl midir?

Hipotez:

Bagiml deg&isken S1vi basinci

Bagimsiz degisken

Sabit tutulan degiskenler

Deneyin Asamalar::
Olusturdugunuz hipoteze dayanarak, deneyin asamalarini planlayip, deneyin seklini ¢iziniz.
Gerekli dlciimleri yapinz.

Sonuc:

Denevin Sonucu: Bu deneyi tamamladimz. Arastirma sorunuzu diisiindiigiiniizde bu
deneyden ne gibi bir sonuc cikarirsimz?

Denev Sonucunun Yorumlanmasi:

1. Sivi basincinin bagh oldugu faktérler nelerdir?

[

Denizde derinlere indikce s1vi basinci nasil degisir?

3. Baraj duvarlar neden tabana indikce kalinlasir?

4. Kiiciik basing farklarini 6lgmek icin manometrelerde su veya alkol kullanilir. Neden?

5. Vurgun yeme ne demektir? Ac¢iklayinz.
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Evdeki Laboratuar
Denev No:13 Hava Basinci

Bu konu ile ilgili ne biliyorum?
1. Astronotlar neden uzay yiiriiyiisii sirasinda
ozel uzay elbisesi giyerler?

2.Uzay elbisesinde delik agilirsa ne olur?

Arastirma Sorusu: Su dolu bardak su dékiilmeden ters gevrilebilir mi?

Denev Arac-Gerecleri: Asagidaki tabloda bu deneyde kullanilacak arag-geregler
verilmistir. Liitfen eksik malzemelerinizi belirleyip temin ediniz.

[ 1. Su | 2. Bardak 3. Kaat

Denevin Sekli ve Yapilisi: Asagidaki asamalari sirasiyla takip ederek deneyi

gerceklestiriniz.

Bir su bardagim agzina Sekilde gordugliniz gibi

kadar su ile doldurunuz j:> su ile dolu bardagin
agzini, hava kalmayacak

sekilde kagitla kapayimz.

Agik hava basincimin etkisi LL

. Elinizle tutarak ters ceviriniz.
................................. Bardaktaki su . Bardagin agzindan elinizi
<:] neden doktilmedi? yavasca cekiniz.
Kisaca agiklaymiz.

Denevin Sonucu:
1. Arastirma sorunuzu diisiindiigiiniizde bu deneyden ne gibi bir sonuc ¢ikarirsiniz?

2. Bu deney bardak yarisina kadar su ile doldurularak yapilsayd: sonug degisir miydi? Neden?
3. Dagcilar yiiksek tepelere tirmanirken neden sik sik kamp kurarlar?

4. Neden ucan balonlar bir siire yiikseldikten sonra patlar?
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BUNLARI BILLIYOR MUSUNUZ?

Guiness Diinya Rekorlar Kitabina gére, simdiye dek deniz seviyesinde
kaydedilmis en diisiik basing, 25.69 in¢ (652.52 mm) olarak Tip
Tayfunu'nda gozlemlenmistir.

Suyun kaldirma kuvveti, suyun icerigindeki tuz
miktarina bagli olarak degisim gésterir. Urdiin'de

P % bulunan ve diinyanin en gukur yeri olarak kabul
F edilen "Lut G&li" %29-33 eraninda bir tuzluluga
e | sahiptir. Bu nedenle de, burada suya giren insanlar,
_._5; fre s neredeyse suya hi¢ batmamaktadir.
Pl
0/ N
Ugan balonlar belli bir siire sonra (yaklasik 1 glin) ugamaz. Balonun
icindeki hava, balondaki kiigiik deliklerden disari kagar.Helyum

molekdilleri, oksijen ya da azot gazi molekiillerine gére daha kiigiik QQ
olduguklarindan, daha ¢abuk disari kacarlar. Balon zamanla séner J
ve igerideki helyum gazi miktari azaldiginda, artik balonun agirhgini

tagiyamaz olur.

“ra

=

70 derecede su daha az yogun oldugu igin, 20 derecedeki sudan
daha az kaldirma Kuvveti uygular.

A
f’;.' ""r}‘
3 J
o Bir buz daginin yalnizea 1/8 i su iizerindedir.

Bu kisim genelde kardan olusur su altindaki
kismina gére ¢ok siki degildir.

ozkiitlesi da-ha fazladir ve dolayisiyla
kaldirma kuvveti de fazla olacaktir. &l
suyunda daha kolay dibe batilir.

Deniz igine, nefes verip dalarsak daha kolay batariz. Ciinkii nefes
aldifimizda akcigerlerimiz hava ile dolar; bu da viicut yogunlugumuzu
bir miktar azaltir.

2 Karadeniz de yiizmek daha zordur. Ciinkii
Karadeniz'in tuzluluk orani daha azdir. Dolayisiyla Karadeniz'in
Akdeniz'e gore kaldirma kuvveti diisiiktiir.

Yiizme havuzunda bir kayikta elimizdeki biiyiik bir metal topu havuza mi;
yoksa kayiga mi atarsak su seviyesi daha fazla yiikselir diye diisiiniirsek
kayiga atilinsa daha fazla su yilikseldigi goriiliir.
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Bilimsel Siirec Becerilerinin Kullanimini Belirlemeye Yonelik Gozlem

Formu

BiLiIMSEL SUREC BECERILERI

DEGERLENDIRME KRITERLERI

DEGERLENDIRME
PUANLARI

ZAYIF
1P

ORTA
2P

ivi
3P

HiPOTEZ KURMA

Verilen bir olaydaki bagimsiz degiskenin bagimli degisken {izerindeki
etkisini denenebilir bir 6nerme seklinde ifade edebilme

DEGiSKENLERi BELIRLEME

Verilen bir olaydaki bagiml degiskeni belirleyebilme

Verilen bir olaydaki bagimsiz degiskeni belirleyebilme

Verilen bir olaydaki kontrol edilen deg&iskenini belirleyebilme

DEGISKENLERI KONTROL ETME VE DEGISTIRME

Hipotezle ilgili olan degiskenlerin disindaki degiskenleri sabit tutabilme

Bagimsiz degiskeni degistirerek bagimli degisken iizerindeki etkisini
belirleyebilme

DENEYDEKI ARAC VE GERECLERI TANIMA VE KULLANMA

Basit arastirmalarda gerekli malzeme, ara¢ ve gerecleri secebilme

Basit arastirmalarda gerekli malzeme, arac ve gerecleri, emniyetli ve etkin
bir sekilde kullanabilme

DENEY TASARLAMA

Kurulan hipotezleri sinamak icin bir deney kurabilme

VERILERiI KAYDETME

Gozlem ve dlciim sonucunda elde edilen arastirmanin amacina uygun

verileri yazili ifade, resim, tablo ve cizim gibi cesitli yontemlerle kaydeder

VERi iSLEME VE MODEL OLUSTURMA

Deney ve gozlemden elde edilen verileri derleyip isleyerek gozlem siklig
daglim, tablo ve fiziksel modeller gibi farkli formlarda gosterir.

SONUC

Belirli sonug ve yargiya varabilme

YORUMLAMA

Bir faktorii digeriyle iliskilendirebilme

Elde edilen verileri yorumlayabilme

iliskiler iizerine yorum yapabilme

Bulunan deneysel hatalar1 yorumlayabilme

Ogrencinin degerlendirmesi sonucu toplam puan

Ogretmenin degerlendirmesi sonucu toplam puan
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EXAMPLE OF GUIDED INQUIRY MANUALS BEFORE AND AFTER

EXAMPLE OF GUIDED INQUIRY MANUALS BEFORE REVISION

APPENDIX L

REVISION

Denev No :1 Yogunlugun Hesaplanmasi

Clipant0f.com/10 187

Bu konu ile ilgili ne bilivorum?

1. Ozdes siselere konulan su mu yoksa
civa mu daha aguduw? Neden?

ac¢iklayimiz.

2. Biiyiik bir oyun hamurunu fakl
biiyiikliikte iic parcaya bdldiigiiniizde
vogunlugu nasil degisir? Nedenini kisaca

edini

3. Hacmi bilinmeyen bir tas parcasinin
yvogunlugunu nasil bulabilirsiniz? Tahmin

Denevin Amaci: Yogunlugu bilinmeyen kati bir cismin yogunlugunu belirleyebilmek.

Deney Arac-Gerecleri: Asagidaki tabloda bu deneyde kullanlacak arag-geregler
verilmistir. Liitfen eksik malzemelerinizi belirleyip temin ediniz.

1. Hacmi bilinmeyen bir
cisim

2. Su

3. Dereceli silindir

4. Hassas Terazi

Denevin Planlanmasi : Deneyin amacini ve verilen ara¢ geregleri gbz dniinde

bulundurarak deneyinizi planlayiniz.

Deney arac gereclerinde verilen
cismin kitlesi nasil belirlenir?
Grup icinde tartisarak

—>

&

s

ug s

Werilen cismin hacmi nasil belirlenir?
Grup icinde tartisarak planlayimz.

e

A

Denevin Uvgulanmasi: Verilen ara¢ gerecleri kullanarak planladiginiz basamaklar: takip
ediniz ve deneyinizi uygulaymiz. Olgiimlerinizi tabloya yazimniz.

Tablo-1 Olgiim tablosu

Cismin kiitlesi (g )

Cismin hacmi (cm’)

Cismin yogunlugu ( g/cm’)
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Tablo-2 Farkl Maddelerin Yogunluklar:

Madde | Hidrojen | Hava | Benzin | Ispirto | Zeytinyag: | Buz | Su | Alimmyum | Demur | Gimils | Kursun | Civa
Yogunluk | 0.00009 | 0,001 0.7 0.8 0.9 0.9 1 2.7 7.8 10.5 11.3 13.6
(glem’) 3

sonu¢ cikarabilirsiniz?

Deney Sonucunun Yorumlanmasi:

Denevin Sonucu: Bu deneyi tamamladigimizda, deneyin amacmi da diistinerek nasil bir

1. Cisimlerin yogunlugunu tabloda verilen gercek yogunlugu ile karsilagtiriniz. Fark var
ise sebebini aciklaymiz.

2. Cismin hacmini bulmak icin dereceli silindir ve s1vi kullandiniz. Cisim geometrik bir

sekle sahip olsayd: (kiip veya dikdértgenler prizmastjcismin hacmini nasil

bulurdunuz?

3. Ayni cisimden iki tane alip dcliim yapsaydiniz yogunlugu nasil degisirdi? Kisaca
aciklaymiz.

4. Ayni cismi ikiye bdlseydiniz yogunlugu nasil degisirdi? Kisaca agiklaymiz.

wh
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EXAMPLE OF GUIDED INQUIRY MANUALS AFTER REVISION

Deney No :1 Yogunlugun Hesaplanmasi

Bu konu ile ilgili ne biliyorum?

1. Ozdes siselere konulan su mu yoksa civa
m1 daha agirdir? Neden?

2. Biiyiik bir oyun hamurunu fakh
biiyiikliikte iic parcaya boldiigiiniizde
yogunlugu nasil degisir? Nedenini kisaca
aciklayimiz.

3. Hacmi bilinmeyen bir tas parcasmnin
yogunlugunu nasil bulabilirsiniz? Tahmin
ediniz.

Arastirma sorusu: Masalarinizda bulunan silindir seklindeki kat: cismin yogunlugunu
nasil buluruz?

Denevin Planlanmasi: Verilen arastirma sorusunu grup iginde tartisarak deneyi
planlayimz ve gerekli ara¢ gerecleri belirleyiniz.

Sizce yogunluk nedir? Bircismin | | e eaeaas
yogunlugunu hesaplayabilmek | _ K | i e
icin hangi zelliklerini bilmek |:>

gerekir? Grup icinde tartisarak

cevaplavimz.

............................................. Deney ara¢ gereclerinde verilen

............................................. silindirinin kutlesi nasil

_____________________________________________ {3 | velireni? Grup inde tarusara
planlayimiz. Yandaki kutucuga
vazinmz.

Verilen cismin hacmi nasil belirlenir? | | s
Grup i¢inde tartisarak planlayimz. |:> ....................................
Yandaki kutucuga yazimz.

Denev Arac-Gerecleri: Grup iginde tartisarak yaptiginiz planlamalar dogrultusunda eksik
malzemelerinizi belirleyip temin ediniz.

1. Silindir seklinde metal 2. 3. 4.
cisim
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Denevin Uygulanmasi: Verilen arag geregleri kullanarak planladiginiz basamaklar takip
ediniz ve deneyinizi uygulaymz. Olciimlerinizi tabloya yazimz. Ol¢tiigiiniiz degerleri
yazarken birimleri de dogru bir sekilde yazmaya dikkat ediniz.

Tablo-1 Olgiim tablosu

Cismin kiitlesi Cismin hacmi Cismin yogunlugu

Denevin Sonucu: Bu deneyi tamamladiniz. Arastirma sorunuzu diistindiigliniizde bu
deneyden ne gibi bir sonug cikarirsimz?

Denev Sonucunun Yorumlanmasi:

1. Deneyde kullandigimiz silindirik cismin yogunlugunu tabloda verilen yogunluk
degerleri ile karsilastiriniz.

Tablo-2 Farkli Maddelerin Yogunluklar
Madde Buz | Altiminyum | Demir | Glmils | Kursun

\'ﬂg“"]l;k 0.9 2.7 7.8 10,5 11,3
{ glemr)

a) Sizce cismin yogunlugu Tablo-2’deki hangi maddenin yogunlugu ile ayn veya
cok yakin bir deger? Sizce silindir hangi maddeden yapilmis olabilir?

b) Sizin deneyde belirlediginiz yogunluk degeri ile tabloda belirtilen deger
arasinda fark var mi? Fark varsa bunun nedeni nedir?

2. Deneyde ayni maddeden yapilmis, bu silindirin iki kat: biiyiikliiglinde bir silindir
verilseydi yogunlugu nasil degisirdi? Kisaca aciklayiniz.

3. Elinizdeki metal silindir 1sitilirsa hangi 6zellikleri de&isir? Yogunlugu nasil degisir?
Kisaca aciklayiniz.

4. Bir tahta parcasinin, érnegin kaleminizin yogunlugunu bulmaniz gerekirse nasil bir
yontem izlersiniz? (Sorunun cevabim grup icinde tartisarak tahminlerinizi yapiniz ve
deney no 2'yi planlayiniz.)
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APPENDIX M

ACTIVITY MATCHING SCIENCE PROCESS SKILLS RUBRIC

Olgiitler Deney no Ortalama
1 2 3 4 5 6 7 8 9 10 11 12 13 puan

Gozlem 3 3 3 3 3 3 2 3 3 3 3 3 3 3

Olgme 3 3 3 1 1 2 3 3 3 1 1 3 1 2

Siniflama 2 2 2 2 3 2 1 3 1 3 2 3 1 2

Cikarsama 3 3 3 3 3 3 3 3 3 3 3 3 3 3

ve yordama

Tletisim 2 2 2 2 3 3 2 3 3 3 2 3 3 2,5

Hipotez 1 1 1 1 1 1 1 3 1 1 1 3 1 2

kurma

Deney 3 3 3 1 3 3 3 3 3 1 1 3 1 2,8

tasarlama ve

yapma

Degiskenleri 1 1 1 1 1 2 1 3 1 2 2 3 1 2.4

belirleme ve

kontrol etme

Verileri 3 3 3 3 3 3 3 3 3 3 3 3 3 3

yorumlama

ve sonug

¢ikarma

Model 1 1 11 1 1 1 1 3 1 1 3 1 1.8

olusturma

Ortalama 24 24 24 23 23 25 22 28 24 23 22 3 22

puan

Toplam %
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APPENDIX N

TRADITIONAL LABORATORY EXPERIMENT MANUAL

Ogrencini Adi- Soyadi:
Sinifi -Numarasi:
Grup arkadaslari:
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KIM, NEYI KESFETMIS?

Bu ilinitede ismi gegen bilim adamlan ile ilgili kisa bilgiler ve bu bilim
adamlarinin resimleri ve isimleri verilmistir. Liitfen kitabinizdan ve cgesitli
kaynaklardan yararlanarak bilim adamlarinin resimlerini, isimlerini ve

verilen bilgileri eslestiriniz.

ﬁransa’da dogdum. Heniiz 12 yasinda iken.\
hi¢ geometri bilgisine sahip olmadigim halde
daireler ve eskenar iicgenler cizmeye
baslayarak, bir {icgenin i¢c acilarinin
toplaminin 180 derece oldugunu kamitladim.
Yiikseklikle basincin degistigini saptadim.
Swvilanin sikistirlamayip  basinct her

@grultuda aynen ilettiklerini saptadim. /

/ Blaise Pascal \

f Archimedes \

(4

talyan fizik ve matematik bilginiyim. Acik hava

basinci iizerine yaptifi deneyleriyle taniniyorum.
Basinctan faydalanarak, civa doldurulmus tiiplerle
yaptigim deneyler neticesinde, deniz seviyesinde
lcm?ye diisen basincit 1033 gr/cm? olarak tespit
ettim. 1643'de hava basincimi 6lgmek icin civali

o

barometre denilen cihazi icat ettim.

ﬂi’ana bir dayanak noktasi verin Dﬁn_\'a')'x

yerinden oynatayim.”

Sicilya’da dogmus Yunan matematikci, fizik¢i,
astronom, filozof ve miihendisim. Kralin
tacinin saf altin olup olmadigim diisiiniirken bir
hamamda yikandigim sirada suyun kaldirma
kuvvetini  kesfettim. Geometriye yapmis
oldugum en o©nemli katkilardan birisi, bir

kiirenin yiizélctimiiniin 4ar~ ve hacminin ise

w&tr“ esit oldugunu kanitlamamdir. /
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/Otto Von Guericke\

(1602 - 1686 )

ABD'li Wilbur ( 1867 - 1912 ) ve Orville ( 1871 -
1948 ), gen¢ yasta mekanik aygitlarla ilgilendiler. Bir
siire matbaacilik ve
giinlerde biiyiikk para getiren bisikletcilige baslayip,
kendi bisiklet fabrikalarini kurdular.

gazetecilik yaptiktan sonra, o

/ingiliz bir bilim adamiyim. Bilime merakllydlm\
Cocuklugumda agac giines saati, calisan minyatiir
su degirmeni, unu kemiren mekanik fare gibi
oyuncaklar vaparak eglenirdim. Benden Once
yasamis bilim adamlarnin da arastirmalarindan
vararlanarak genc yasta yer gekimini kesfettim. Ik
aynali teleskopu yapip Jipiter'in uydularim

gozlemledim. Isik ve matematik konularinda da

Qallstlm. /

/ Wright I

Kardesler

/_ Sir Isaac New 1011\

calisttm.  Kendi

(1642 - 1727) /Bogslugun ozelligi ve vakum elde etme olas1l1g1\
konusundaki sorunu deneysel yoldan c¢ozmeye

kullanarak, kismi bir vakum elde etmeyi basardim.
1664'te , Magdeburg deneyini gerceklestirdim. Bu
deneyde, bakirdan yapilmus iki biiyiik yarimkiire bir
birine gecirildi ve icindeki hava bosaltildi. Ardindan
iki yanmkiire, atlarla karsit yonlere cekilerek,

\kiirenin ikiye ayrilmadig gosterildi. /

gelistirdigi hava  pompasini
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DENEY NO: 1

Kat1 Bir Cismin Yogunlugunun Hesaplanmasi

ﬁﬁ

DENEYiN AMACI: Yogunlugu bilinmeyen kati bir cismin yogunlugunu belirleyebilmek.

KULLANILAN ARAC-GERECLER: Hacmi bilinmeyen bir cisim (Arsimet silindiri), Su,
Dereceli silindir, Hassas Terazi

DENEYIN YAPILISI:

1. Hassas teraziyi kullanarak cismin kiitlesini 6lciiniiz ve tabloya yazimz.
2. Dereceli silindire yarisina kadar su doldurup, cismi icine yavasca birakiniz ve
yiikselme miktarindan cismin hacmini belirleyiniz. Tabloya yazimz.

3. Kiitle hacim oranindan cismin yogunlugunu hesaplayimz.

Tablo-1 Olciim tablosu

Cismin kiitlesi (g) Cismin hacmi (cm’) Cismin yogunlugu ( g/cm’)

DENEYIN SONUCU:

OZDEGERLENDIRME:
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DENEY NO:2

Tahta Bir Cismin Yogunlugunun Hesaplanmasi

f@

DENEYIN AMACI: Suda yiizen bir cismin yogunlugunu hesaplayabilmek.

KULLANILAN ARAC-GERECLER: Yogunlugu bilinmeyen tahtadan bir cisim, Dereceli
silindir, Hassas Terazi

DENEYiIN YAPILISI:

1. Hassas teraziyi kullanarak tahta cismin kiitlesini élciiniiz ve tabloya yaziniz.

2. Dereceli silindire 30ml su doldurunuz. icine tahta cismi yavasca birakimz.

=

Tahta cisim yiizdiigiinden bir kalemle hafifce iterek tamamimn suya batmasim
saglaymiz.

4. Dereceli silindirdeki yiikselme miktarindan tahta cismin hacmini belirleyiniz.

n

Kiitle hacim oranindan cismin yogunlugunu hesaplayimz.

Tablo-1 Olgiim tablosu

Tahta cismin kiitlesi | Tahta cismin hacmi Tahta cismin yogunlugu ( g/cm’)
(@) (01113)

DENEYIN SONUCU:

OZDEGERLENDIRME:
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DENEY NO:3

Sivinin Yogunlugunun Hesaplanmasi

DENEYIN AMACI: Yogunlugu bilinmeyen bir stvimn yogunlugunu belirleyebilmek.

KULLANILAN ARAC-GERECLER: Yogunlugu bilinmeyen bir sivi, Beher, Dereceli
silindir, Hassas Terazi

DENEYIN YAPILISI:

1. Hassas teraziyvi kullanarak sivinin kiitlesini élciiniiz ve tabloya yaziniz.
2. Dereceli silindiri kullanarak sivinin hacmini bl¢iiniiz. Tabloya yazimz.

6. Kiitle hacim oranmindan yararlanarak sivinin yogunlugunu hesaplayimz.

Tablo-1 Ol¢iim tablosu

Swvinin kiitlesi (g ) Swvinm haemi (cm”) Svinmn yogunlugu ( g/cm’)

DENEYIN SONUCU:

OZDEGERLENDIRME:
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DENEY NO:4

Birbirine Homojen Karismayan Sivilar

DENEYIN AMACI: Yogunlugu bilinmeyen bir sivimn yogunlugunu H

belirleyebilmek. [ a
KULLANILAN ARAC-GERECLER: Deney tiipii, Su, Ispirto. Siv1 yag ‘ ‘
DENEYIN YAPILISI:

1. Deney tiipiine sirayla énce su, sonra zeytinyagi, ispirtoyu koyunuz.

2. Gozleminizi kisaca yaziniz.

3. Swvilarm yogunluklarim siralayimz.

OZDEGERLENDIRME:
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DENEY NO:5

Cisimlerin Siv1 icindeki Durumlar:

DENEYIN AMACI: Cisimlerin siv1 icindeki yiizme batma durumunu ve bunu hangi
ozelliklerine bagh oldugunu belirleyebilmek.

KULLANILAN ARAC-GERECLER: Su, Beher, Tas, Kalem, Silgi, Sabun, Buz, Yumurta,
Kopiik, Plastik, Cam bilye, Tahta

DENEYIN YAPILISI:
1. Cam behere yariya kadar su doldurunuz.

2. Masamzdaki cisimleri yavasca su dolu behere birakimiz ve suyun icindeki
durumlarim gozlemleyiniz. Kendi eklemek istediginiz malzemeleri de suya
atabilirsiniz. Gozlemlerinizi tabloya yvaziniz.

Tablo-1 Olciim tablosu

Cisim Cismin su icindeki durumu ile Cismin su icindeki durumu

ilgili tahminleriniz

Yiizer Askida Batar Yiizer Askida Batar
Kalir Kalir

DENEYIN SONUCU:
Cisimlerin su i¢indeki durumlar ile yogunluklar arasinda nasil bir iligki vardir?
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DENEY NO:6

Yumurtamn Yiizdiriilmesi

DENEYIN AMACI: Sivinin yogunlugunu degistirerek batan bir cismin yiizmesini
saglayabilmek.

KULLANILAN ARAC-GERECLER: Su, Beher, Yumurta, Tuz, Karistirici

DENEYIN YAPILISI:
1. Cam behere yariya kadar su doldurunuz.

2. Masamzdaki yumurtay1 yavasca su dolu behere birakimz ve suyun icindeki
durumunu giozlemleyiniz. Gézlemlerinizi yazimz.

3. Suyun icine tuz katarak yavasca karistiriniz. Tuz miktarim arttirarak
yumurta yiizene kadar suyun yogunlugunu arttiriniz.

4. Deneyde giozlemlediginiz yumurtanin batma, askida kalma ve yiizme
durumlarim ciziniz.
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DENEY NO:7

Kaldirma Kuvveti

DENEYIN AMACI: Swvilarin icinde bulunan cisimlere kaldirma kuvveti uyguladigini

kavrayabilmek.

KULLANILAN ARAC-GERECLER: Su, Dereceli silindir, Arsimet silindiri, Dinamometre

DENEYIN YAPILISI:

1. Cam behere yariya kadar su doldurunuz.

2. Dinamometreye astigimiz Arsimet silindirinin havadaki agirhgim élciiniiz ve

tabloya yazimz.

3. Arsimet silindirinin su icindeki agirhgim tahmin ederek tabloda isaretleyiniz.

4. Arsimet silindirinin su icindeki agirhgim élcerek tabloya yazimz. (Ol¢iim
sirasinda cismin kabin tabanina veya yan yiizeylerine degememesine dikkat

ediniz.)

Tablo-1 Olgiim tablosu

Arsimet Arsimet silindirinin su icindeki agirlhigina
silindirinin iliskin tahminleriniz.
havadaki artar azalr degismez
agirhg

Arsimet
silindirinin
su icindeki

agirh@

Arsimet
silindirinin
havada ve su
icinde dlciilen
agirhik fark

DENEYIN SONUCU:

Cismin (Arsimet silindirinin) havada ve suda dlgiilen agirhiklan arasindaki farkin sebebi

nedir?
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DENEY NO:8

Kaldirma Kuvvetinin Bagh Oldugu Faktorler

DENEYIN AMA CI: Sivilarin icinde bulunan cisimlere kaldirma kuvveti uyguladigini
kavrayabilmek.

KULLANILAN ARAC-GERECLER: Su, Dereceli silindir, Arsimet silindiri, Dinamometre,
Tuzlu su, Tspirto

DENEYiN YAPILISI: R

1. Dereceli silindiri yariya kadar su ile doldurunuz.

2. Dinamometreye astiginiz Arsimet silindirinin havadaki agirhgim
olciiniiz ve tabloya yazimz.

3. Arsimet silindirinin varisim su icine daldirarak agirhgim olciiniiz

ve tabloya yazimz.

Tablo-1 Ol¢iim tablosu

Arsimet silindirinin Arsimet silindirinin Uygulanan kaldirma
havadaki agirhg varisi su icinde iken kuvveti
agirha

4. Arsimet silindirinin tamamim su icine daldirarak agirhgim élciiniiz ve

tabloya yazimz.

Tablo-2 Olciim tablosu

Arsimet silindirinin Arsimet silindirinin Uygulanan kaldirma
havadaki agirhg: tamanu su icinde iken kuvveti
agirhg

5. Arsimet silindirinin tamamim ispirto dolu beher icine daldirarak agirhgim
dlciiniiz ve tabloya yazimz.

Tablo-1 Ol¢iim tablosu

Arsimet silindirinin Arsimet silindirinin Uygulanan kaldirma
havadaki agirhg tamanu ispirto icinde kuvveti
iken agirhg

11
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6. Arsimet silindirinin tamamim tuzlu su dolu beher icine daldirarak agirhgm
dlciiniiz ve tabloya yazimz.

Tablo-1 Olgiim tablosu

Arsimet silindirinin Arsimet silindirinin Uygulanan kaldirma
havadaki agirhig tamanu tuzlu su icinde kuvveti
iken agirha

7. Hangi durumda cisme en fazla kaldirma kuvveti uygulanmstir?

8. Tablo-1 ve Tablo-2'de dlciilen kaldirma kuvvetlerinin degerleri arasindaki
farkin sebebi nedir?

9. Cismin siv1 icine batirilan kismu ile uygulanan kaldirma kuvveti arasinda
nasil bir iliski vardir?

10. Saf suyun yogunlugu = 1 g/cm’, ispirtonun yogunlugu = 0,8 g/cm’ , tuzun
vogunlugu = 2,17 g/em® olduguna gire sivimn yogunlugu ile uygulanan
kaldirma kuvveti arasinda nasil bir iliski vardir?

DENEYIN SONUCU:

Bir cisme uygulanan kaldirma kuvveti nelere baghdir?

12
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DENEY NO:9

Arsimet Prensibi

DENEYIN AMA CI: Kaldirma kuvveti ile tasan sivinin agirhig arasindaki iliskiyi
kavrayabilmek.

KULLANILAN ARAC-GERECLER: Su, Dereceli silindir, Arsimet silindiri.
Dinamometre,

DENEYIN YAPILISI:
1. Bos bir beher alp kiitlesini tartiniz.
2. Dereceli silindiri agzina kadar su ile doldurunuz.
3. Dereceli silindiri bos beherin icine koyunuz.

4. Dinamometreye astigimiz Arsimet silindirinin havadaki agirhgim 6lciiniiz ve
tabloya yazimz.

n

Arsimet silindirinin tamanmm su icine daldirarak agirhgini olciiniiz ve
tablo-1"e yaziniz.

Tablo-1 Ol¢iim tablosu

Arsimet silindirinin Arsimet silindirinin Uygulanan kaldirma
havadaki agirh@ tamamu su icinde iken kuvveti
agirha

6. Arsimet silindirinin suya daldirilmasiyla bir miktar sivi behere tasmmstir.
7. Tasan sivimin kiitlesini 6lciiniiz ve tablo-2"ye yazimz.
8. Tasan suyun agirhgim hesaplayiniz.

Tablo-2 Ol¢iim tablosu
Tasan suyun kiitlesi (g) | Tasan suyun agirligi (N)
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9. Tasan sivimin agirh@ ile uygulanan kaldirma kuvvetinin degerlerini
karsilagtirimz.

DENEYIN SONUCU:

Bir cisme uygulanan kaldirma kuvveti ile tasan sivin1 agirlig1 arasinda nasil bir iligski vardir?

14
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DENEY NO:10

Basing

DENEYIN AMACI: Kat: cisimlerin uyguladiklari basincin bagli oldugu faktérleri
kavrayabilmek.

KULLANILAN ARAC-GERECLER: Kursun kalem, Raptiye, Cetvel, Toplu igne, Makas,
Civi, Bicak, Tabure

DENEYIN YAPILISI:

1. Masamzda bulunan kursun kalemi iki parmagimizin arasinda tutup hafifce kuvvet
uygulayimiz. Hangi parmagimzda daha fazla basing hissettiniz?

4. Masamzda verilen diger ara¢ gereclerden hangilerinin kullamm amaci1 basinci artirmaya
yoneliktir?

DENEYIN SONUCU:

Bir yiizeye uygulanan basinci arttirmak icin ne yapilabilir?

15
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DENEY NO:10

Swvilarin Basmer fletmesi
DENEYIN AMACI: Sivilarin basinci nasil ilettigini, kavrayabilmek.
KULLANILAN ARAC-GERECLER: Balon, Su, Ip Toplu igne,
DENEYIN YAPILISI:

1. Balonu su ile doldurup agzim baglayin. Balonu avucunuzda tutarken diger elinizle farkl:
noktalara hafifce vurun. Kuvveti nerede hissetiniz?

yazimz.

3. Su dolu balona elinizle bastirinca deliklerden figkiran suyun akisi nasil degisir?
Gozlemlerinizi yazimz.

DENEYIN SONUCU:

Srvilar basiner nasil iletirler?

16
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DENEY NO:11

Sivi Basinar
i)

DENEYIN AMA CI: Siv1 basincinin bagl oldugu faktorleri kavrayabilmek.

KULLANILAN ARAC-GERECLER: Su, Siv1 yag, Kiiciik pet sise, Biiyiik pet sise, Cetvel,
Dereceli silindir,

DENEYIN YAPILISI:

1. 1iki 6zdes siseye esit yiikseklikte su ve yag koyunuz.
2. Esit yiikseklikten iki delik deliniz.
3. Smvilarm fiskirma mesafesini olciip, sekil iizerine ciziniz. Karsilastirmz.

4. Biri biiyiik (genis tabanh) digeri kiiciik iki siseye esit yiikseklikte su koyunuz.
5. Egsit yiikseklikten iki delik deliniz.
6. Sivimin fiskirma mesafesini 6lciip, sekil iizerine ciziniz. Karsilastirimz.

T
4

Bir siseye sekildeki gibi iistten alta dogru 3 delik deliniz.

Siseyi su ile doldurunuz.

Suyun deliklerden fiskirma mesafesini olciip, sekil iizerine ciziniz.
Karsilastiriniz.

b

T
P

‘3‘1_, P

4h

DENEYIN SONUCU:
S1vi basinct nelere baghdir?
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Evdeki Laboratuar

Hava Basmeinin Varhgmin Belirlenmesi

DENEYIN AMACI: Acik hava basincimin varligini kavrayabilmek.

KULLANILAN ARAC-GERECLER: Su, Bardak, Kagit

L3

Agik hava basincinin etkisi

DENEYiIN YAPILISI:

L.

2.

Bir su bardagim agzina kadar su ile doldurunuz

Sekilde gordugiintiz gibi su ile dolu bardagin agzimi, hava kalmayacak sekilde kagitla
kapayimz.

Elinizle tutarak ters ¢eviriniz. Bardagin agzindan elinizi yavasca cekiniz.

Bardaktaki su doktildi mii? Gozlemlerinizi yaziniz.

DENEYIN SONUCU:

Bu deney sizce neyin varligini kamitlar? Giinliik hayattan buna benzer baska olaylara da 6rnek
verebilir misiniz?
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BUNLARI BILIYOR MUSUNUZ?

Guiness Dinya Rekorlar Kitabina gére, simdiye dek deniz seviyesinde
kaydedilmis en diisiik basing, 25.69 ing (652.52 mm) olarak Tip
Tayfunu'nda gézlemlenmistir.

Suyun kaldirma kuvveti, suyun igerigindeki tuz
miktarina bagh olarak degisim gésterir. Urdiin'de
A % bulunan ve diinyanin en gukur yeri olarak kabul
& edilen "Lut G6li" %29-33 oraninda bir tuzluluga

) ' sahiptir. Bu nedenle de, burada suya giren insanlar,
zﬁ‘ fé'- . neredeyse suya hi¢ batmamaktadir.

Ugan balonlar belli bir siire sonra (yaklagik 1 glin) ugamaz. Balonun
icindeki hava, balondaki kiiclik deliklerden digari kagar.Helyum

molekiilleri, oksijen ya da azot gazi molekiillerine gére daha kiigiik QQ;

T

olduguklarindan, daha ¢abuk disari kagarlar. Balon zamanla séner

ve icerideki helyum gazi miktari azaldiginda, artik balonun

agirhigini fasryamaz olur. -

\ 70 derecede su daha az yogun oldugu igin, 20 derecedeki sudan
daha az kaldirma kuvveti uygular.

#;.' ""r’:‘ \
29 )
o Bir buz daginin yalnizca 1/8 i su lizerindedir.

Bu kisim genelde kardan olusur su altindaki
kismina gdre gok siki degildir.

Denizde yiizmek daha kolaydir. Ciinkii deniz suyu tuzlu oldugu igin
ozkiitlesi da-ha fazladir ve dolayisiyla
kaldirma kuvwveti de fazla olacaktir. Gil
suyunda daha kolay dibe batilir.

Deniz igine, nefes verip dalarsak daha kolay batariz. Clinkii nefes
aldigimizda akcigerlerimiz hava ile dolar; bu da viicut yogunlugumuzu
bir miktar azaltir.

3 Karadeniz de yiizmek daha zordur. Ciinkii
Karadeniz'in tuzluluk orani daha azdir. Dolayisiyla Karadeniz'in
Akdeniz'e gére kaldirma kuvveti distiktiir.

.‘/Lizme havuzunda bir kayikta elimizdeki biiyik bir metal topu havuza mi;
yoksa kayiga mi atarsak su seviyesi daha fazla yiikselir diye diisiiniirsek
kayiga atilinsa daha fazla su yiikseldigi gérilir.
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