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ABSTRACT

THE EFFECT OF PROBLEM BASED LEARNING INSTRUCTION ON 7™
GRADE STUDENTS’ SCIENCE ACHIEVEMENT, ATTITUDE TOWARD
SCIENCE AND SCIENTIFIC PROCESS SKILLS

Serin, Gokhan
Ph.D., Department of Secondary Science and Mathematics Education

Supervisor: Assist. Prof. Dr. Ali Eryillmaz

February 2009, 347 pages

The purpose of this study is to investigate the effect of instruction based on
problem-based learning (PBL) on 7th grade students’ science achievement, attitude
toward science course and scientific process skills. The study was conducted in May
2007 with 141 students and four science teachers from four middle schools in
Golbas district of Ankara. A total of eight classes were participated in the study.
Four of them were assigned randomly to control group and four of them were
assigned randomly to experimental group. There are two different experimental
groups. One of the experimental groups was given the PBL instruction through
individual work (PBL-I). The other group took the PBL instruction by making group
work (PBL-G). Two classes were assigned randomly to PBL-I group and the
remaining two were assigned randomly to PBL-G.

Before starting the treatments a needs analysis was conducted to develop
scenarios so that they can address students’ interests. Moreover, a pilot study was
conducted in the previous academic year for the instructional materials and
instruments developed by the researcher. Treatments, given by the teachers,

continued up to five weeks. The control group was given traditional instruction,



whereas, the PBL-I group took the PBL instruction through individual work, the
PBL-G group took the PBL instruction via group working. The dependent variables
of the study were attitude toward the course, scientific process skills, and academic
achievement. The collected data were analyzed through MANCOVA. The analyses
yielded that there is no statistically significant mean difference between groups on
the scores of attitude, scientific process skills and academic achievement. In
addition, aptitude-treatment interaction analysis was conducted. This analysis
indicated that effect of the PBL instructions differ with respect to covariates. In
other words, the PBL instructions work well in some levels of the covariates, while
in other levels, traditional instruction yields better results.

Qualitative data were obtained through students’ self-evaluations and
interviews made with students and teachers. Document analysis was conducted for
the data collected through self-evaluation form. This analysis showed that PBL.
students mostly engaged with doing research, designing and making experiments.
However, students in the control group usually, listened to their teachers, write
down definitions, formulas, graphs from their teachers, and solved problems
requiring mathematical operations. According to the interviews, students in general

are enthusiastic about the PBL instruction.

Keywords: Science Education, Physics Education, Problem-Based Learning
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0z

PROBLEME DAYALI OGRENME OGRETIMIiNiN 7. SINIF
OGRENCILERIN FEN BASARISINA, FENE KARSI TUTUMUNA VE
BIiLIMSEL SUREC BECERILERINE ETKISi

Serin, Gokhan
Doktora, Ortadgretim Fen ve Matematik Alanlar1 Egitimi Boliimii

Tez Yoneticisi: Yrd. Dog. Dr. Ali Eryilmaz

Subat 2009, 347 sayfa

Bu calismanim amaci, probleme dayali 6grenme (PBL) yonteminin
ogrencilerin fen basarisina, fen dersine karsi tutumuna ve bilimsel siire¢ becerilerine
olan etkisini incelemektir. Calisma Mayis 2007°de Ankara’nin Golbas: ilgesindeki
dort ilkogretim okulundan toplam 141 6grencinin ve dort fen bilgisi gretmeninin
katilimiyla gerceklesmistir. Toplam sekiz smif caligmaya katilmistir. Bu smiflardan
dordii kontrol grubu, geri kalan dordii ise deney grubu olarak rasgele atanmistir.
Calismada iki farkli deney grubu kullanilmistir. Bu gruplardan biri PBL’yi bireysel
caligma yaparak (PBL-I) yiiriitmiislerdir. Diger grup ise PBL’yi grup caligmasi
yaparak (PBL-G) almislardir. PBL-I ve PBL-G gruplarina rasgele ikiser adet sinif
atanmistir.

Asil uygulama baglamadan Once bir ihtiyag¢ analizi ¢aligmasi yapilmistir. Bu
caligmayla 6grencilerin ilgisine hitap edebilen senaryolarin gelistirilme ¢aligmalar1
yiiriitiilmiistiir. Ayrica gelistirilen 6gretim materyallerinin ve dl¢iim araglarmin bir
onceki egitim-6gretim yilinda pilot ¢calismasi yapilmistir. Uygulama 6gretmenler
tarafindan yiiriitiilmiis ve bes hafta stirmiistiir. Kontrol grubu geleneksel 6gretim

alirken, PBL-I grubu PBL’yi bireysel calisma yaparak, PBL-G grubu ise PBL’yi
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grup caligsmasi yaparak almistir. Calismanin bagimli degiskenleri derse karsi tutum,
bilimsel siire¢ becerileri ve akademik basaridir. Elde edilen veriler MANCOV A ile
analiz edilmistir. Istatistiksel analiz sonucuna gore gruplar arasinda 6grencilerin
derse kars1 tutumu, bilimsel siire¢ becerileri ve akademik basarilar1 agcisindan
anlamli bir fark goriilmemistir. Bu analiz yaninda yetenek-0gretim yontemi
etkilesim analizi de yapilmistir. Bu analiz, PBL’nin bazi bagimsiz degiskenlerin
kategorilerine gore farkli etkileri oldugunu gostermistir. Bagka bir ifadeyle, PBL ile
o0gretim, bagimsiz degiskenlerin bazi kategorilerinde daha iyi ¢alisirken, bazi
kategorilerde ise geleneksel 6gretim daha etkili olmaktadir.

Nitel veriler, 6grencilerin 6z-degerlendirmeleri ile 6grenci ve 6gretmenlerle
yapilan yiiz yiize goriismeler sonucunda elde edilmistir. Oz-degerlendirme
formlarindan elde edilen veriler dokiiman analizi yapilarak incelenmistir. Bu analiz
PBL 6grencilerinin cogunlukla arastirma yapma, deney tasarlama ve yapma ile
mesgul olduklarmi gostermistir. Kontrol grubunda yer alan 6grenciler ise genellikle
ogretmeni dinlemekten, 6gretmenden tanim ve formiil yazmak, sekil veya grafik
cizmek ve matematiksel islem gerektiren problemler ¢c6zmekten s6z etmislerdir. Yiiz
yiize yapilan goriisme sonuglarina gore 6grencilerin PBL derslerine karsi genelde

olumlu tutum i¢inde olduklar1 goriilmiistiir.

Anahtar Kelimeler: Fen Egitimi, Fizik Egitimi, Probleme Dayali Ogrenme
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CHAPTER 1

INTRODUCTION

Human beings have faced many problems in their lives throughout the
history. These problems were actually the beginning of learning something. Thinking
on these problems individually or as a group human beings solved most of them and
therefore learned new information. For example, King Hieron II of Syracuse had
wanted Archimedes (287-212 BC) to find out whether the golden crown introduced
himself by a goldsmith was manufactured from pure gold or not. The King had a
suspicion that if the goldsmith had adulterated the gold with silver although the
crown was weighted the same as the gold delivered to the goldsmith. This was a
problem for the King and it was investigated by Archimedes who finally reached the
solution. While investigating the problem, Archimedes discovered one of the basic
principles in science known as Archimedes’ principle or law of buoyancy (Gregory,
2003).

Another example can be given from the 18th century. England had faced with
a fuel problem by the late 1600s. Because of hard winters and growing population,
trees were cut down and burned. Hence many of England’s great forests were
lessening. In order to solve the problem, England tended to its rich deposits of coal.
Unfortunately, some problems had emerged in the process of mining of coal. The
main problem was the accumulation of water in coal mine, making it difficult to
extract the coal. To take away the water, some efforts were made. For instance, hand-
pumps were used to create vacuums in tubes. Therefore, the water would be sucked
up the vacuum. However, hand-pumping was slow and inefficient against the huge
amount of water in mine shafts. Thomas Savery was aware of experiments with
steam and pressure and tried to produce a mechanical device to raise water. Savery’s
steam engine became known as Miners’ Friends and he was awarded a patent for the

device in 1698. Some refinements were made on Savery’s device by other scientists



and thus water problem of miners were solved entirely (Schlager & Lauer, 2000).

Today human beings also encounter many problems in their lives such as
water and air pollutions, collapse of buildings in earthquakes, damages of tsunamis
and global warming. These are problems concerning all individuals who learn new
information from the results of studies conducted to solve them and apply it in their
daily experiences to live a prosperous life. On the other hand, there are problems
specific to individuals who may meet at any instance of life. For example a child
riding a race bicycle comes on a small sand hill on the road and try to pass on it but
sinks into sand unexpectedly. While thinking the reason of sinking, another child
riding a mountain bicycle passes over the same sand hill. This situation triggers the
child to search for the reason and thus to learn something regarding sinking.

The examples given above confirm the statement, made by Barrows and
Tamblyn (as cited in West, 1992), that “in our attempt to solve the many problems
we face every day, learning occurs”. By taking into account this trait of problems,
would it be possible to employ this kind of problems in education? As cited in
Senocak (2006), John Dewey pointed out this issue and emphasized in 1916 in the
book, Democracy and Education, that classes should be a laboratory for investigating
life as well as solving problem and schools should reflect the society. The use of
problems in education actually goes back to ancient times such as in the Academy
that is a kind of school founded by Plato. The Academy was an institution in which
there is no transmission of textbook knowledge, instead there was a group of highly
active scholars concerned with the development of problems (Voegelin, 2000).

Some problems encountered in ordinary daily life or in a technical or
scientific setting are related with curiosity (Opdal, 2001). To explore the topic, Opdal
states the following questions as an example: what is the time, how are watches made
and how accurate time can be measured? The first question relates to ordinary daily
life, the second one is associated with technical setting and the last one is linked to
scientific setting. Many events or phenomenon around us have potential of triggering
people curiosity. People curious about something pose questions and try to find out
answer of them. Why the sky is blue, how a rainbow is formed in the sky, in case of
diving into water why ear experiences a pain, how planes take off and fly, why a

quite heavy ship does not sink in the water are some of the questions and



phenomenon that might well attract some people’s attention. Benjamin Franklin, one
of the famous scientists, may be given as an example to illustrate the effect of
curiosity on scientific investigation and discovery.

Seeger (1973) states that Franklin had a genuine curiosity about natural
phenomena, so he enjoyed trying to understand them. The following question was
one of his first queries and also an example of his interest in daily experiences:
Where does the droplet appear on the outside of a tankard filled with cold water in
the summer come from? The quieting effect of a little oil on a disturbed surface of
water also intrigued Franklin. He paid attention to the wakes of ships on a trip and
observed that the wakes of some ships were smoother than those of others. Given the
information that the smooth wakes contained more oily material, he experimented
with oil on a pond himself and later investigated the phenomena together with some
colleagues. While he was on trans-Atlantic voyages, atmospheric and oceanic
phenomena were attracted his interest. He wrote a journal for his first trip and noted
the appearance of a lunar rainbow, a lunar eclipse and a partial solar eclipse, Gulf
Stream, dolphins, sharks, pilot fish, shell fish, grampuses, tropic birds and herons.
Moreover, he was interested in strata of seashells in rocks at the high altitudes of a
mountain. Furthermore, fossil bones of a mammoth astonished him. Franklin made
his most noteworthy contributions in electrostatics. Franklin expressed the behavior
of pointed metals and compared the sparks from such points with lightning. He
observed that their properties were similar and questioned if lightning was just a
grand electric spark. He suggested an experiment to test this hypothesis. Franklin
proposed that the action of a pointed metal can be applicable for the protection of
buildings from lightning. In the experiment, he used a kite flying by means of a wet
string. The experiment was successful. Because of this accomplishment he received a
honorary from many institutions and he was awarded many times. Additionally, to
illustrate any electrification by passing clouds Franklin attached a bell to the
lightning rod fixed on his own house. What is more, Franklin made homely
discoveries as needs arose. He devised a flexible catheter, a more closed cast-iron
stove that support the circulation of fresh air from the outside to the burning wood, a
three-wheel clock, a long arm to reach books on high shelves and bifocal eyeglasses

to provide better sight for both distant and near objects.



By emphasizing Franklin’s discoveries that thunderclouds contain electricity,
that lightning is an electrical discharge and the invention of protective (lightning)
rods, Krider (2006) concludes that how basic, curiosity-driven research can lead to
significant practical benefits. In view of the fact that the underlying reason of the
Franklin’s discoveries was his curiosity on those issues, it seems sensible to
incorporate students’ curiosity into education so that students can investigate issues
that they are interested in and accordingly gain scientific process skills in a natural
way.

The worthy of real-life problems and curiosity have been highlighted in
recent educational reforms. The American Association for the Advancement of
Science (AAAS, 1993) states that one of the major purposes of schooling is to
prepare students to become effective problem solvers who are able to work
individually and in collaboration with others. The problem here means real world
problem appears around us in every place such as in the home, in the workplace, in
the community and on the planet. Concerning the curiosity, AAAS points out:

Curiosity does not have to be taught. The problem is the reverse: how to

avoid squelching curiosity while helping students focus it productively. By

fostering student curiosity about scientific, mathematical, and technological
phenomena, teachers can reinforce the trait of curiosity generally and show
that there are ways to go about finding answers to questions about how the
world works. Students will gradually come to see that some ways of
satisfying one’s curiosity are better than others and that finding good answers

and solutions is as much fun as raising good questions. (p. 284)

In National Science Education Standards (National Research Council, 1995)
one of the science teachers’ jobs was defined as to encourage and model the skills of
scientific inquiry, curiosity, openness to new ideas and data, and skepticism. By
asking questions, according to the Standards, teachers should continually create
opportunities that challenge students and promote inquiry. Moreover, Standards
emphasize the importance of science literacy and state that people can ask questions,
find or determine answers to questions derived from curiosity about daily life

experiences if they are scientifically literate.



One of the aims of the new science and technology curriculum for grades six,
seven and eight developed in 2005 in Turkey is to train students so that they can
solve problems encountered in any area of everyday life by using scientific method
(Talim ve Terbiye Kurulu Baskanligi, 2005). Similarly, 9" grade physics curriculum
developed in 2007 in Turkey stress the same thing as well as context based approach
in teaching-learning process in order for students have opportunities to investigate
facts, events or problems from their experiences, society and environment they live
in (Talim ve Terbiye Kurulu Bagkanligi, 2007).

One of the learning methods that is able to meet the challenges accentuated
by the recent educational reforms mentioned above is Problem Based Learning
(PBL). PBL was born in 1960s in the medical school at McMaster University in
Canada in order to develop a new approach to medical education. With this
approach, students were aimed to increase their problem-solving and critical thinking
skills as well as long-term learning, since traditional education was inadequate to
gain these skills to students. Barrows and Tamblyn often accepted as the inventor of
PBL (Savin-Baden & Major, 2004) and they (as cited in Glen & Wilkie, 2000) noted
that “no doubt, problem-based learning is the basic human learning process that
allowed primitive man to survive in his environment” (p. 11). History of science
exhibits many examples that confirm this statement and some of them were
discussed in foremost paragraphs. The PBL process was defined by Barrows and
Tamblyn (as cited in Uden & Beaumont, 2006) as follows:

1. The problem is first encountered in the learning sequence before any

preparation or study has occurred.

2. The problem is presented to the student in the same way as in real life.

3. The student works with the problem that allows him/her to reason and
apply knowledge to be challenged and evaluated as appropriate to his/her
level of learning.

4. Learning issues are identified in the process of working with the problem.
These are used as a guide to individual study.

5. Skills and knowledge learned by this study are applied to the original
problem to evaluate the effectiveness of learning and to reinforce

learning.



6. The learning that has occurred in working with the problem and in
individualized study is summarised and integrated into the student’s
existing knowledge and skills. (p. 33)

The problems in PBL are ill-structured which makes the problem murky
(Greenwald, 2000) and complex in nature (Arambula-Greenfield, 1996). The
problem is unclear since problem situation do not present parameters needed to solve
the problem. Moreover, needed knowledge and ways to reach a solution are
uncertain. Because of the unclear nature of the problem, there might be many ways
to solve the problem (Greenwald, 2000). Ill-structured problem defined at the
beginning may change in the future as new information is collected during problem
solving process (Gallagher, Stepien, Sher, & Workman, 1995).

The order of learning is inverted in PBL since learning begins after an ill-
structured problem with which students are confronted. The merit of this way is that
students know why they are learning. In other words, students collect and learn
information for the purpose of solving problem. This is similar to a work of scientist
that requires a compelling question to perform an experiment. Likely, the learning
process initiates for PBL students till they have encountered an ill-structured problem
to solve (Gallagher et al.,1995).

Cordova and Lepper (1996) points out that students show larger gains in
motivation, involvement, and learning if the learning contexts are personalized by
means of the integration of individualized information about their backgrounds and
interests. Since the problems in PBL function as learning contexts, they should be
related with students’ interests and motivate them in order for students to pursue the
problem and gain intended outcomes. Savin-Baden and Wilkie (2004) argue that
interest-focused problems, from student’s point of view, have potential to develop
more interesting activities, provide more choice and ensure optimally challenging
tasks. However, the challenge of designing interest-driven problems has not been
addressed by both motivational and PBL literatures. While explaining the reasons of
the lack of advantage for PBL in a study, Faulkner (1999) discusses students’
experiences if they were relevant with the activities and problem itself. The author
states that some students suggested to study on something more relevant such as

football, basketball, etc, instead of fishtank problem, which was an unfamiliar



learning context for students. Therefore, it is clear that students’ learning is
structured via PBL problems that provide the trigger for their interest in the topic and
specify the boundaries of what students will study (Savin-Baden & Wilkie, 2004).

Uden and Beaumont (2006) list the following skills that can be developed via
the use of PBL: problem-solving skills, information skills, computing skills, thinking
skills, communication skills, team working skills, management skills, learning-to-
learn skills. Problem solving skills may be given more prominence since it opens the
door of scientific research process to students. Being at the center of PBL, ill-
structured problems offer students to drive their way with scientific reasoning to
reach a solution. Although many science programs discard some parts of the
scientific process, students in PBL environment use the same reasoning as in the
scientific research (Gallagher et al., 1995). Therefore, PBL have potential to develop
students’ scientific inquiry or scientific process skills which were stressed by the
latest educational reforms.

Although PBL was originated in medical schools of higher education, the use
of it have been spread out many different areas as well as secondary schools. The
implementation of PBL in secondary education began to extend in the 1990s. In
secondary education there is growing interest in PBL, however in reality little
research has been reported (Goodnough & Cashion, 2006; Savin-Baden & Major,
2004). Similarly, few research studies have been conducted on the use of PBL in
elementary and middle school classrooms (Sage, 1996). Hmelo-Silver (2004) states
that most of researches have been conducted on medical and gifted education. So, the
researcher emphasizes to conduct research in understanding the effect of PBL on less
skilled students. From the subject matter point of view, the adoption of PBL in
physics seems less compared with other areas as the teaching of physics through PBL
initiated only in the last decade (Van Kampen, Banahan, Kelly, McLoughlin, &
O’Leary, 2004). Therefore, it looks like valuable to put into practice PBL
instructions on a physics subject at elementary, middle, and secondary grade levels to
enrich the lack of research in these fields. Moreover, Wilkerson and Feletti (as cited
in Albanese & Mitchell, 1993) reported that PBL can also be implemented through
individual study of students. Achilles and Hoover (1996) state that a main concern in

the implementation of PBL is student difficulty in group working. Through the use of



PBL instruction with individual work, student difficulty in group working can be
eliminated and thus students may benefit much more from this type of PBL
instruction.

From the above discussions the purpose of this study was determined as:

1) To conduct a needs analysis aimed to diagnose students’ most interested events
which are candidates to be used in scenarios for the PBL instruction.

2) To identify students’ preferred problem solving approaches for the problems
presented in scenarios and students’ opinion about scenarios as a part of the
needs analysis.

3) To develop instructional materials based on the theory of PBL by taking into
account the results obtained from the needs analysis.

4) To show the effectiveness of instructions based on PBL (PBL with group
working and PBL with individual working) on seventh grade students’ science
achievement, attitude toward the science course and scientific process skills when
compared with traditional instruction.

Even though the course is science, the study was conducted on a physics unit,
which is pressure. The phases of the current study are shown in Figure 1.1. First of
all, a needs analysis was conducted in order to determine real-life events that
students most interested in. This is an important phase since one of the factors that
influences the success or failure of PBL is the degree to which real-life problems for
PBL are related with students’ interest and experiences (Campbell, 2000; Conger,
2001; Faulkner, 1999). Moreover, determination of students’ tendency toward the
problem solving approaches emphasized by the PBL and recognizing students’
willingness toward using scenarios in the science course are aimed via the needs
analysis. The second phase of the study is development of scenarios based on results
of the needs analysis. Then, other instructional materials associated with the
scenarios are developed. The next step is conducting the pilot study for both
instructional materials and instruments in order to see whether these materials
function as desired or not. Afterwards, revision process for instructional materials
and instruments is started by taking into account the results of the pilot study. Later,
the main study is conducted. Both quantitative and qualitative data are collected

during the main study to support results from different point of views. Finally,



discussions, conclusions, implications, and recommendations based on the results

obtained from the analysis of both quantitative and qualitative data are stated.
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Figure 1.1 Schematic illustration of phases of the current research

1.1. The Main Problem

The main problem of the study is that:
What is the effect of problem-based learning instruction with group working (PBLI-
G) and with individual work (PBLI-I) as compared to traditional instruction (TT) on
seventh grade public middle school students’ science achievement on pressure unit,

attitude toward science course and scientific process skills at the central Golbasi

district of Ankara?

1.1.1. Sub-problems
There are three sub-problems, which are stated below:

1) What is the effect of instructions (PBLI-G, PBLI-I, and TI) on science
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achievement of seventh grade public middle school students in pressure unit at
the central Golbasi district of Ankara?

2) What is the effect of instructions (PBLI-G, PBLI-I, and TT) on seventh grade
public middle school students’ attitude toward science in pressure unit at the
central Golbasi district of Ankara?

3) What is the effect of instructions (PBLI-G, PBLI-I, and TT) on scientific process
skills of seventh grade public middle school students in pressure unit at the

central Golbasi district of Ankara?

1.2. Null Hypotheses

The problems stated above were tested with the following hypotheses, which
are written in null form.
1) There is no significant overall effect of instructions (PBLI-G, PBLI-I, and TT) on
the population means of the collective dependent variables of seventh grade public
middle school students’ post-test scores of science achievement in pressure unit,
attitude toward science, and scientific process skills when students’ science
achievement pre-test scores, science attitude pre-test scores, and scientific process
skills pre-test scores are controlled.
2) There is no significant effect of instructions (PBLI-G, PBLI-I, and TT) on the
population means of seventh grade public middle school students’ science
achievement post-test scores when students’ science achievement pre-test scores,
science attitude pre-test scores, and scientific process skills pre-test scores are
controlled.
3) There is no significant effect of instructions (PBLI-G, PBLI-I, and TT) on the
population means of seventh grade public middle school students’ science attitude
post-test scores when students’ science achievement pre-test scores, science attitude
pre-test scores, and scientific process skills pre-test scores are controlled.
4) There is no significant effect of instructions (PBLI-G, PBLI-I, and TI) on the
population means of seventh grade public middle school students’ scientific process
skills post-test scores when students’ science achievement pre-test scores, science

attitude pre-test scores, and scientific process skills pre-test scores are controlled.
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1.3. Definition of Important Terms
Main terms used in the study are defined as follows:

Ill-structured problem: It poses a dilemma that has more than one solution,

solution ways, and few parameters which are less manipulable. It is ambiguous that
which concepts, rules, and principles are essential for the solution or how they are
organized and what the best solution is. It relates to everyday practice (Jonassen,
1997).

Problem based learning (PBL) instruction: It is a student-centered instruction

in which students are active and responsible for their own learning. The teacher acts
as a facilitator or a coach in teaching-learning process so avoids from knowledge
transfer to students. Instruction starts with an ill-structured problem and students try
to solve it by group or individual working through searching for information in
different resources apart from course book and doing experiments with the help of
teacher. The current study includes two forms of PBL instruction. In the first form,
students follow PBL process through group working. However, in the second form,
students conduct PBL process via individual working. The process of PBL
instruction can be summarized as follows (Greenwald, 2000):

« Encounter an ill-structured problem

« Have students ask questions about what is interesting, puzzling, or important

to find out

« Pursue problem finding

« Map problem finding and prioritize a problem

« Investigate the problem

« Analyze results

« Reiterate learning

« Generate solutions and recommendations

« Communicate the results

« Conduct self-assessment

Traditional Instruction (TD): It is a teacher-centered instruction based on

direct expository teaching. The teacher and students follow the course book only.
The teacher is active, whereas students are passive. After teaching the concepts, the

teacher solves end-of-chapter problems which require mathematical operations on
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the blackboard. The teacher makes only one or two demonstration experiments after
teaching concepts.

Attitude: Definition of attitude is declared by Fishbein and Ajzen (1975) as “a
learned predisposition to respond in a consistently favorable or unfavorable manner
with respect to a given object” (p.6). In this study the object was determined as
science course and therefore it was aimed to measure students’ attitude toward the
science course by using an attitude test presented in Appendix G.

Integrated Science Process Skills: They comprise formulating hypotheses,

operationally defining, controlling and manipulating variables, planning
investigations, and interpreting data (Livermore, as cited in Dillashaw & Okey,
1980). In this study, these skills were measured by using the Integrated Process Skill
Test: TIPS 11, developed by Burns, Okey and Wise (1985). The test is given in
Appendix F-2.

Science Achievement: In this study, it was measured by a test called Pressure

Unit Achievement Test (PUAT), which consists of 25 multiple choice items from
pressure unit of the science course, the content of which determined by the science

curriculum of year 2000. The test is given in Appendix D.

1.4. Significance of the Study

It is no doubt that science and technology has been developing rapidly in this
century and this growth yields huge amount of knowledge in many areas. The rate of
increase in knowledge production is about 30% with respect to previous years (Talim
ve Terbiye Kurulu Bagkanligi, 2007). Therefore, it is impossible to teach all
information to students in formal education. This requires choosing some main
contents among others by considering the merits of them. However, regarding the
content knowledge, what to teach students in schools becomes questionable in the
existence of so much valuable information. To provide students with necessary
information they will need both in school and after school in their life, the gain of
skills for searching and getting information should be more emphasized instead of
direct content teaching in schools. Through the use of PBL instruction, students will
have a chance in developing these skills and they will learn how to reach any

information that they need since they will pursue a problem presented to them in the
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PBL process and to solve it they will search for information in different resources. It
is clear that the earlier the students gain these skills the better for them and also for
their teachers in following classes of teaching-learning process. By taking into
account this fact, this study will try to help 7" grade students gain these skills via the
PBL instruction.

Since PBL emerged firstly in medical schools of higher education, most of
research conducted on PBL comes from these fields. Although there are two meta-
analyses (Dochy, Segers, Van den Bossche, & Gijbels, 2003; Gijbels, Dochy, Van
den Bossche, & Segers, 2005) based on research conducted on higher education
students, there is no meta-analysis investigating the effects of PBL on high school or
middle school students since the PBL literature or research in these grade levels is
not broad as in higher education. From science course point of view it seems crucial
to conduct empirical research to show the effectiveness of PBL on middle school
students. This study will enrich PBL literature on science course of middle school
students with its quantitative results as well as supportive qualitative results.

Although many dissertations do not follow the instructional design process, in
this study some main steps of instructional design were implemented. Firstly, a
curiosity survey was prepared and students’ curiosity on real life events related with
pressure unit was determined. Students’ perceptions of the most interested events
were used in PBL instruction as a problem situation. Through the use of scenarios, in
which real-life events that students most interested in were used, motivation of
students is expected to increase and they are expected to participate in the lesson
more eagerly. Thus, the PBL approach used in this study has a potential in promoting
the classroom environment in which students will possibly be enthusiastic about
studying on science since they will learn science content by investigating the events
that they are interested in. Secondly, the prepared instructional materials were piloted
and after the implementation teachers’ feedback were taken. According to these
feedbacks instructional materials were revised.

The lesson plans and instructional materials such as PBL scenarios are
expected to be used by science teachers in their lessons since the new Turkish
science and technology curriculum developed in 2005 encourages teachers to use

alternative teaching methods, one of which is PBL. Besides, science teachers will be
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familiar with the approach in developing scenarios, how to diagnose students’
interest toward subject matter and the implementation of PBL in science classes.

The committee of science curriculum development may take advantage of the
results of this study for the revision of the curriculum regarding the pressure unit.
Additionally, science textbook authors who are seeking for a strategy to incorporate

PBL in their textbooks may benefit from this study.
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CHAPTER 2

REVIEW OF THE RELATED LITERATURE

This chapter presents literature review related with theoretical background of
PBL, taxonomy of PBL and problems, instructional design models of ill-structured
and well-structured problems, nature of real-life problems, group working in PBL,
preparation and implementation stages of PBL, measurement and evaluation

approaches in PBL, outcomes of PBL, and empirical research studies on PBL.

2.1. Theoretical Background of PBL

All teaching-learning methods were based mainly on one of the learning
theories. However, PBL differs from the other ones in that aspect since PBL
proposes an approach that is somehow related with a whole range of theories of
learning (Glasgow, 1997; Savin-Baden & Major, 2004; Uden & Beaumont, 2006).
According to Savin-Baden and Major (2004), regarding the theories of learning, PBL
can be associated with Thorndike’s theory and Hull’s Drive Reduction Theory both
of them are from behavioral theories, cognitive theories, Gestalt theories,
Wertheimer’s study on problem solving, Vygotsky’s idea of the Zone of Proximal
Development based on social development theory, Enwistle’s approaches to learning
which are deep approach, surface approach, and strategic approach, Piaget’s
cognitive development theory, Ausubel’s assimilation theory, humanist theories
including the works of psychologists such as Maslow and Rogers, constructivism,
information processing theory, experiential learning theory of Dewey,
transformational learning theory, learning style theory, learning identity theory, and
learning contexts theory. Among those, cognitive learning theories such as
constructivism are the most prominent theoretical principles underlying PBL (Uden
& Beaumont, 2006). In the following paragraphs firstly, the relationship between

constructivism and PBL will be explained. Then, other theories of learning come into
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prominence concerning PBL will be discussed briefly.

Lebow (1993) proposes five principles for constructivist instructional system

design (ISD) given below:

1. Maintain a buffer between the learner and the potentially damaging
effects of instructional practices.

2. Provide a context for learning that supports both autonomy and
relatedness.

3. Embed the reasons for learning into the learning activity itself.

4. Support self-regulation through the promotion of skills and attitudes that
enable the learner to assume increasing responsibility for the
developmental restructuring process.

5. Strengthen the learner’s tendency to engage in intentional learning
process, especially by encouraging the strategic exploration of errors.
(p-5)

It seems that PBL as a teaching method is compatible with the constructivist

ISD principles stated above. First of all, the first principle requires that the goals of
education should include affective outcomes as well as cognitive ones. Students in
PBL classes engage with real life problems that motivate students to learning and
promote affective outcomes. Secondly, PBL uses real-life and ill-structured
problems, which relates to students’ experiences, as a context for learning. Students
have autonomy in the process of problem solving as well as in the problem
definition. Thirdly, in a PBL environment students know why they are learning since
they are confronted with a problem at the beginning of the learning process and start
to learn something to solve the problem. Thus the reasons for learning automatically
embedded into the learning environment via PBL. Fourthly, students in each group
determine their way or strategy of problem solving and may change or revise it as
they get new information in PBL process that supports self-regulation skills of
students. This yields a learning environment in which students have increasing
responsibility for their own learning. Finally, intentional learning process is provided
for students in PBL environment through the use of real-life problems take part in
students’ life and arouse students’ interest. Students provide ways to pursue

problems to their solutions and at the end of the process they may reach a meaningful
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solution or not. In case of failure they try to explain errors they made and design a
new problem solution path considering their errors.
Savery and Duffy (1995) argue that PBL is consistent with the principals of
instruction based on constructivism which are stated as follows:
« Learning activities should be attached firmly to a larger task or problem.
« The learner should be supported so that he or she internalizes the overall problem
or task.
« An authentic task should be designed.
« A complex environment should be created by designing the task and learning
environment.
« The learner should be given freedom in problem solving process.
» The learner’s thinking should be supported and challenged by designing the
learning environment.
« The learner should be encouraged to test ideas against alternative views and
contexts.
« The learner should be supported in reflecting on the content learned as well as
learning process.
Some characteristics of the PBL environment associated with the above
instructional principles were stated by Savery and Duffy (1995) as follows:
The learners are actively engaged in working at tasks and activities that are
authentic to the environment in which they would be used. The focus is on
learners as constructors of their own knowledge in a context similar to that in
which they would apply that knowledge. Students are encouraged and
expected to think both critically and creatively and to monitor their own
understanding, i.e., function at a metacognitive level. Social negotiation of
meaning is an important part of the problem-solving team structure and the
facts of the case are only facts when the group decides they are. (p. 37)
Duffy and Cunningham (1996) present PBL as an example of an instructional
model based on constructivist theory. Details of the instructional design principles of
PBL will be explained in section 2.3.
Jonassen (1999) proposes a model for designing constructivist learning

environments that can be constructed to support PBL. The model is depicted in
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Figure 2.1 below. According to the model, at the center of the learning environment
there exists problem, question, or project which is surrounded by a variety of
interpretative and intellectual support systems. Interpreting and solving the problem
or completing the project is determined as the goal of the student. Understanding of
the problem is supported by related cases and information resources that suggest
possible solutions. Aspects of the problems are interpreted and manipulated through
the help of cognitive tools. Students negotiate and co-construct meaning for the
problem by means of conversation/collaboration tools. At the final step, students
implement the constructivist learning environment via the help of social/contextual
support systems. Constructivist learning environment and objectivist instruction
differs mainly in terms of problem presentation. In constructivist learning
environment the problem drives the learning whereas in objectivist instruction the
problem acts as an example of previously thought concepts and principles. In
constructivist learning environment, therefore, instead of solving the problem as an
application of learning, students learn content area in the process of problem solving

(Jonassen, 1999).
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Figure 2.1 A model for designing constructivist learning environments (Jonassen,
1999)
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Many of the principles introduced by Piaget and Vygotsky in the design of a
learning environment were combined through PBL (Campbell, 2000). In such a
learning environment the learner is viewed more like a thinker, e.g. a practicing
professional, instead of a student whose main function is to memorize and recall. In a
PBL environment, while solving the problems students develop knowledge structures
and thinking processes that are modeled and scaffolded by a tutor (social agent),
which expands the learners’ zone of proximal development and help them to become
independent learners. Based on this discussion, the author argues that the
constructivist nature of PBL is apparent.

According to Campbell (2000), it is possible to combine the theoretical
claims made by instructional system design, constructivism and PBL to create an
instructional design model. The author developed a model that will allow
practitioners to systematically create constructivist learning environments using PBL
approach by taking opinions of experts from aforementioned fields. Three rounds
were conducted by the experts for the process of model validation and finally the

experts agreed on the model displayed in Figure 2.2.

Content & Froblem
Diotaity Formulation
Identification

Farilitation

Figure 2.2 Constructivist PBL design model (Campbell, 2000, p.123)
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According to the model, the PBL process begins with the step of content and
domain identification and continues with problem formulation step. After the
completion of these two steps, the model moves to separate stage that begins with
structure step and proceeds to steps of facilitation and assessment. Until collection of
the information required to design and develop the instructional sequence, the last
three steps work in a cyclical iterative fashion. After the instructional sequence has
been presented to a group of students, the design model can return to the initial steps
of content and domain formation and problem formulation. The facilitator and
designer may be forced to re-examine presented problems depending on the
experience gained during the problem presentation and solution process. Thus, in this
phase, they look at means to strengthen the problems so that they are more able to
stretch the learner’s zone of proximal development and create more disequilibrium in
the learner.

Chin and Chia (2004) propose a model of the process of knowledge
construction in question-driven problem-based learning which is consistent with the
constructivist epistemologies. The model, given in Figure 2.3, takes into account
personal and social constructions of knowledge as well as physical and social
contexts in which science concepts are situated. The model identifies that meaningful
problems and real dilemmas in students’ daily life which are activated by students’
interest both in and out of school are the focus of the activities through which
learning occurs. Since students’ questions may be considered as linguistic tools
which support and endorse thinking during collaborative learning, the model can be
associated with Vygotsky’s socio-cognitive views on learning. According to the
model, students first search and define isolated pieces of prior knowledge and then
begin to pose questions. Then, students’ individual opinions and questions are
collected in a pool so that it functions to direct following inquiry. Later, students ask
information-gathering, bridging, extension, or reflective questions driven by
curiosity, puzzlement, and knowledge gaps. Students’ level of puzzlement was
decreased through these questions which also serve to integrate students’ distinct
knowledge to produce a more coherent whole. Students are encouraged through these
questions, particularly the open-ended ones, in expending their thinking in addition

to producing new questions, new answers, and new ideas. This asking of questions
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and searching for answers is shown as a cyclic process because of the iterative nature

of inquiry that does not proceed through a linear progression. While students search

for information in order to answer the questions, they move back-and-forth across

different types of questions. The teacher as a facilitator can guide students by

presenting examples from some common sources of inspiration and ideas as

indicated in Figure 2.3 and then direct students to produce their own problems, in

case of students faced with difficulties in the identification of a problem to be

investigated.

Reflective questions
Evaluating critically,
making decisions
4
Extension t};:xploring Finding Bridging
questions eyond < » relationships '
the among
problem concepts
v
Filling in basic
knowledge gaps
Information-gathering
questions
PROBLEM-SOLVING 4
--------------------- Curiosity, puzzlement Knowledge gaps ---------------------

PROBLEM-IDENTIFICATION

COLLECTIVE PRIOR KNOWLEDGE

A

Individual | questions

(Validation of beliefs, basic information, | explanations, imagined scenarios)

Cultural Advertisements Pe?rsonal School
beliefs and and media experiences and curriculum
folklore daily encounters

SOURCES OF INSPIRATION AND IDEAS

Figure 2.3 The process of knowledge construction in question-driven problem-
based learning (Chin & China, 2004, p.17)
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Schmidt (1983) argues that information processing theory can provide a
frame of reference for the PBL. The author lists three principals of this theory:
activation of prior knowledge, encoding specificity, and elaboration of knowledge.
The first principle state that new information can be understood easily if earlier and
relevant knowledge can be activated. The second one, encoding specificity, means
that if the situation in which something is learned is so similar to the situation in
which it is applied, then it results with better performance. Through elaboration of
knowledge, the last principle, information is better understood, processed and
retrieved by students. According to the author, the process of PBL meets all three
principles and thus theoretical basis of PBL can be associated with information
processing theory.

Coles (as cited in Albanese & Mitchell, 1993) relates PBL to contextual
learning theory which includes three phases: context, information, and relating
together. Students in a PBL instruction first encountered with an ill-structured
problem which serves as a context for subsequent learning. The learner’s cognition is
prepared via the ill-structured problem and then required information regarding the
context can be processed. At the final step, a connection between new information
and existing knowledge must be established by the help of problem solving process
in order for learning to occur.

Tanner, Keedy and Galis (1995) state three theories as the rationale for PBL.
These are information-processing theory, contextual learning theory, and motivation
theory. According to information-processing theory what a student learn now is
affected by past learning. Similarly, in order to understand new information PBL
activates students’ prior knowledge. Transfer of learning, another facet of
information-processing theory, occurs in PBL in such a way that through the
presentation of a realistic problem in the classroom, students get information and
then transfer it when a related real problem arises. The problem situation that
students encounter at the beginning of the PBL process provides a context. While
conducting activities that require active involvement, PBL students learn by doing
and are encouraged to take risks and to treat mistakes and failures as learning
opportunities. This process is associated with the motivation theory.

According to Benor (as cited in Albanese & Mitchell, 1993), PBL is
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consistent with the theory of discovery (inquiry) learning founded by Bruner. In
accord with this theory, learning is improved in two ways: active participation of
student in the process and organization of learning around some problem. On the
other hand, Hmelo-Silver (2004) affirms that PBL is based on theory of experiential
learning emphasized by Kilpatrick and Dewey.

Some medical educators argue that PBL is a more general educational
strategy rather than merely a teaching method (Walton & Matthews, 1989). The most
important educational objectives of PBL in medical education were expressed by
Barrows (1986). These objectives can be stated for science education as follows:
structuring of knowledge for use in science contexts, the developing of an effective
scientific reasoning process, the development of effective self-directed learning
skills, and increased motivation for learning.

Regarding the problem solving skills, PBL has at least three roles based on
the fundamental research in cognitive psychology (Norman & Schmidt, 1992). The
first one, emerged from research on memory, is the acquisition of factual knowledge
in the context in which it will be subsequently used. The second one, emerged from
research on problem-solving and case-based reasoning, is the mastery of general
principals or concepts in such a manner that they can be mobilized to solve new
similar problems. The last one, emerged from research on concept formation and
categorization, is the acquisition of prior examples which can be used for problem
solutions on the basis of similarity or pattern recognition.

Although PBL fits well in multidisciplinary and interdisciplinary learning and
teaching styles, it can also be implemented for a narrow range of subject matter in a
single subject class without any connection to other disciplines (Glasgow, 1997). An
example for this situation from science class was given by Walton and Matthews
(1989) as follows: Plasticine was given to a child whose task is to make it float. The
child firstly will see that plasticine sinks into the water but he then can make
manipulation on plasticine to take shape of a cup and discover that plasticine can
float when made into such a shape. The achievement of child in this way is
completely different from the one in which teacher says how to make a boat to float
plasticine or indicates the way to do it. After giving this example the authors

conclude that PBL is applicable to all forms of teaching, even though it was
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originated in medical schools of higher education.

Theoretical ground of the PBL instruction developed for the current study is
based on constructivism. The researcher tried to include main issues of constructivist
approach mentioned above in the current PBL instruction. The instructional
principles, stated by Savery and Duffy (1995) and Lebow (1993), were constituted
the basis of the current PBL instruction. For example, scenarios developed in the
current study associated with some experiments which were anchored to the
problems. This design reflects the first step of instructional principle declared by
Savery and Duffy (1995). Similarly, students were confronted with real-life problems
that were selected from students’ most interested events and they were needed to
learn something in order to propose a solution to the problems. This design was the
result of the application of the second and third steps of instructional principle
proposed by Lebow (1993). In the current study, the first step in Chin and China’s
(2004) model was realized through scenarios, in which mainly personal experiences
and daily encounters were used, and then students were attempted to identify the
problems for investigation. Moreover, curiosity issue mentioned in the model was
incorporated into the current PBL instruction through the help of a curiosity survey

developed by the current researcher.

2.2. Taxonomy of PBL

In the existence of a wide variety of instructional methods that are referred to
as PBL, Barrows (1986) proposed a taxonomy so that the comparative value of
different PBL approaches can be appreciated by teachers and students. This
taxonomy is important since students who failed with one variety of PBL may be
successful with the other one. Thus, it should be noted that in case of failure the
focus should be on that specific PBL approach rather than all approaches of PBL.

First of all, Barrows (1986) identifies two major variables for PBL: problems
and role of teacher/student. In Figure 2.4 the varieties of these variables are shown.
Type of problem is shown with a circle whereas the role of teacher and student was
indicated with a square. The solid circle means that a case vignette was given to
students. An organized summary of the facts related with the problem was included

in this case vignette. Empty circle means that initial presentation of the problem was
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given to students who use free inquiry to gather the main facts. A circle with half
solid and half empty means that the problem format is between the two previous
formats. In other words, the case includes some of the facts. Students were requested
to decide on a limited number of inquiry actions or to select actions from presented
alternatives. A solid square indicates that the amount and the order of knowledge to
be learned are determined by the teacher. An empty square signifies that students are
responsible in determining the amount and sequence of knowledge. Students are just
guided by their teachers in this process. A square with half solid and half empty

means that problems are offered and knowledge is acquired.

. complete case or case vignette

o partial problem simulation
O full problem simulation {free inquiry)
- teacher-directed learning
D student-directed learning

[] partially student & teacher directed

Figure 2.4 Variables in PBL (Barrows, 1986, p.482)

After defining variables for PBL, Barrows (1986) declared the PBL
taxonomy that shows the relationships among PBL approaches, PBL variables and
objectives of PBL as indicated in Figure 2.5. SCC, CRP, SDL, and MOT in Figure
2.5 stand for educational objectives of PBL which are stated as structuring of
knowledge for use in clinical contexts, the developing of an effective clinical
reasoning process, the development of effective self-directed learning skills, and
increased motivation for learning, respectively. As seen in Figure 2.5, there are six
PBL approaches in the taxonomy. The numbers in the figure show the degree to
which each PBL approach addresses four PBL objectives. In other words, regarding

the particular objective, the power of each PBL approach is emphasized.
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SCC CRP SDL MOT
- @ 'ecture-basedcases | 1 1 ) 1
@ - [ case-basedlectures | 2 2 0 2
@ - (4 casemethod 3 3 3 4
O - D modified case-based | 4 3 3 5
O > @ problem-based 4 4 4 5
O~ closed-loop 5 5 5 5
*_/ problem-based

Figure 2.5 Taxonomy of PBL (Barrows, 1986, p.483)

In lecture-based cases, in order to demonstrate the relevance of the
information, a case or two, usually vignettes, were presented after the teacher gives
information to students in direct teaching. The order of presentation of case vignettes
and lecturing is reversed in case-based lectures with respect to lecture-based cases.
This situation is shown in the first two lines of Figure 2.5. In case method, a
complete case for study and research is given to students so that they prepare
themselves for following class discussion. These discussions, which are interactive in
nature, facilitated by the teacher who takes a tutorial role, combine both student-
directed and teacher-directed learning. Different from the previous methods, in
modified case-based approach students decide on inquiry actions. CRP and SDL.
objectives are met partially since the results of learning are not actively applied to the
problem again. However, the method is highly motivating. In problem-based method,
students are in free inquiry through the presentation of a problem in simulation
format. Prior knowledge of students was activated by means of teacher-guided
exploration and problem evaluation. Understanding and retention of new, problem-
related information is facilitated by prior knowledge which is activated (Schmidt, as
cited in Barrows, 1986). Since students do not apply the new information they
learned to a revaluation of the problem, SCC, CRP, and SDL objectives do not take
full credit. An extension of the problem-based method is closed loop or reiterative

problem-based method that covers all the objectives completely. At the completion
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of self-directed study, students evaluate the information resources they used. Then,
students return to the problem in order to think over the means that might offer better
solution to the problem and better understanding. While students do this, they also
evaluate their earlier reasoning and knowledge (Barrows, as cited in Barrows, 1986).
This second problem analysis and synthesis may yield another round of self-directed
learning (Barrows, 1986).

The place of the PBL instruction developed for the current study in the
Barrows’ taxonomy is more close to the problem based approach. Because, in each
step of the PBL process, students were given some time to carry out free inquiry in
order to develop a solution to the problem. Teachers made necessary directions only
after the time for inquiry had finished. Therefore, the current PBL instruction is
focused on mainly student inquiry with partially student directed and partially
teacher directed, which is coincide with the problem based approach of Barrows’
taxonomy. This approach is in the second rank with respect to radicalness of PBL, as

indicated in Figure 2.5.

2.3. Design of a PBL Instruction

Duffy and Cunningham (1996) list five key issues in designing PBL
instruction: task analysis, problem generation, the learning sequence, facilitator role,
and assessment. Task analysis, which is defined as analysis of what must be learned,
is the first step in designing a PBL instruction. It should be noted that in doing this
analysis identification of the key concepts, procedures, etc. must be combined with
an analysis of the professional use of these concepts. There are two issues that must
be highlighted in task analysis. The first one is that task analysis should be based on
the need to use the information in authentic tasks. Second, learning should consist of
metacognitive, collaborative, and other skills which are required for studying in
authentic activity as well as information in the content domain.

Two guiding forces must be followed in the problem generation process.
Firstly, concepts and principals related to the content domain must be raised by the
problem that is generated. Secondly, problems must be real since students tend to
explore all dimensions of the problem, engaged more via real problems, and are

curious about the outcome of the problem.
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The learning sequence includes two types of learning activities which are
collaborative problem analysis sessions and self-directed learning. Through the
support of a facilitator, students work with small groups in the collaborative problem
analysis session. Furthermore, in order to deal with issues students need to learn
about, they search for and use resources by means of self-directed learning.

Facilitator role is another issue in designing PBL instruction. One of the aims
of the facilitator is to trigger higher order thinking of students via questions like that:
Why? What do you mean? etc. The second role of the facilitator is to challenge the
learner’s thinking by the help of asking questions like that: Do you know what that
means? What are the implications of that? etc.

The last issue is assessment that must be in the problem context on which
students are working. Assessment tools must be generated from the learning issues of
students. In addition, self-evaluation and peer assessment of students should be used
in a PBL instruction in order to reflect PBL process from students’ point of view.

The current study followed the steps described by Duffy and Cunningham
(1996) in designing the present PBL instruction. There was no need to do a task
analysis since the Ministry of Education had already determined what must be
learned by students. The problem situations were formed by using students’ most
interested events from real-life identified by the curiosity survey. Problem situations
compatible with each other in terms of physics concepts or principles to be taught
were incorporated into the scenarios in a meaningful way. Regarding the learning
sequence, collaborative problem analysis sessions were conducted in two forms.
Students in the PBL-G group conducted their studies by group working with 4-5
students. Students in the PBL-I group made problem analysis through a whole class
discussion. A modified version of know-want-learn (KWL) table guided students in
their collaborative works. In addition, class libraries were supported with many
related resources and teachers guided students to examine these resources to get
information in solving the problem so that students can engage with self-directed
learning. Facilitator role of the teachers was assured by asking some questions that
trigger students’ thinking in different steps of the instruction. This type of questions
used in the current study can be seen in the lesson plans given in Appendix O. Last

issue of the design is assessment which was conducted through self-evaluation as
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well as objective test items.

2.4. How to Use Problems in an Instruction

For using problems in an instruction, there are five strategies that reflect

different assumptions in terms of what is to be learned or how learning occurs (Duffy

& Cunningham, 1996). The strategies are as follows:

1.

The Problem as a Guide: In order to focus attention of the learner, the
problem serves as a concrete reference point. Along with the case reading
assignments are given, and the readers think of the reading in terms of the
case. The reading assignment becomes meaningful by means of the case. This
strategy is analogous to that of presenting questions at the start of the chapter
to guide reading.

The Problem as an Integrator or Test: After the assigned readings are
completed and even discussed, the problem is introduced. The aim is to apply
the knowledge learner gains from the reading to the case. Thus, it is intended
to see learner’s understanding level of readings and to aid the transfer process
from learning to application. This strategy resembles the one in which study
and review questions were presented at the end of the chapter.

The Problem as an Example: The problem is incorporated in reading and
functions as another bit of instructional material. To illustrate some particular
point this strategy was used and lecture or teaching as it is through student
discussion was used to do this. Principle, concept, or procedure illustrated in
the problem is emphasized.

The Problem as a Vehicle for Process: The focus on critical thinking
regarding the problem takes place at the center of this strategy. In order to
train thinking skills, the problem becomes a vehicle. Therefore, in relation to
the problem, heuristics for problem analysis are thought. The goal is not only
to solve the problem but also to develop thinking skills.

The Problem as a Stimulus for Authentic Activity: Developing the skills to be
used in solving the problem as well as other similar problems is at the center
of this strategy. The skills are developed by means of working on the

problem, i.e., through authentic activity, instead of teaching the skills.
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Physical skills, gathering and bringing knowledge in the domain to bear on
the problem, and metacognitve skills related to all aspects of the problem-
solving process are included in the “skills” mentioned here.

PBL problems used in the current study carry the characteristics of the problems

explained in the last approach.

2.5. Nature of Problems in PBL

In general, problems can be classified into three groups: puzzle problems,
well-structured problems, and ill-structured problems (Jonassen, 1997). Puzzle

problems are independent of domain and there is no connection to school and real
world practice. There is only one and correct solution to which students reach
through the use of a specific procedure.

In schools and universities the most commonly encountered problems are
well-structured problems seen generally at the end of textbook chapters. While
solving these problems students apply some concepts, rules, and principles they
learned to a constrained problem situation. These problems have the following
characteristics (Jonassen, 1997):

¢ All elements of the problems are presented.

¢ In problem statement the parameters of problem are specified with a probable
solution.

¢ Only limited number of rules and principles arranged in a predictive and
prescriptive way with well-defined, constrained parameters can be applied.

e Regular, well-structured concepts and rules in a domain of knowledge appears
well-structures and predictable were included.

e They have correct and convergent answers.

e Have knowable and comprehensible solutions (Wood, as cited in Jonassen, 1997)

e Have a solution process that is preferred and prescribed.

PBL uses problems which are ill-structured in nature. Ill-structured problem
presents a complex situation that has no single and clear-cut solution (Uyeda,
Madden, Brigham, Luft, & Washburne, 2002). Because of the unclear nature of the
problem and the existence of multiple solutions to it, some questions arise in relation

to information and understanding required in solving problem. The characteristics of
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ill-structured problems are listed below (Jonassen, 1997):

¢ One or more of the problem elements are unknown so they appear ill-defined
(Wood, as cited in Jonassen, 1997).

e They are defined ambiguously or have goals and constraints which are unclear
and unstated (Voss, as cited in Jonassen, 1997).

e There is no mutual agreement on the appropriate solution.

e They have multiple criteria to evaluate solutions.

e They include less manipulable parameters.

e They do not involve unique cases since case elements from different contexts do
not resembles each other (Spiro, Vispoel, Schmidtz, Samarapungavan, & Boerger,
1987; Spiro, Coulson, Feltovich, & Anderson, as cited in Jonassen, 1997).

e Concepts, rules, and principles needed for the solution and their organization are
unclear.

¢ Relationships between concepts, rules, and principles do not consistent from one
case to another.

e They do not present general rules or principles to describe or predict most of the
cases.

e There are no explicit ways in determining convenient action.

e Students are required to convey personal opinions or beliefs about the problem.
Thus they are uniquely human interpersonal activities (Meacham & Emont, as
cited in Jonassen, 1997)

e Students are required to make judgments on the problem and support them.

Jonassen (1997) proposes a model for solving ill-structured problems based
on the theories of ill-structured problem solving, constructivism, and situated
cognition. Table 2.1 illustrates the steps of the model in terms of designer and
learners. Although the process of solving ill-structured problems is largely iterative,
usually it should proceed as shown in Table 2.1. The left column indicates the steps
should be followed in designing ill-structured problems. The right column shows the
road map that students should follow while solving ill-structured problems. The
related steps in both columns were written on the same row. Strategies developed by
learners must be adapted to the problem as well as the knowledge they receive or

generate. Moreover, the nature of resources, provided for learners, should be
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adapted by the designer.

Table 2.1 Implementation process for ill-structured problems (Jonassen, 1997, p.87)

Designer/Developer Learners

Articulate problem domain
Introduce problem constraints
Locate, select, and develop cases

Construct case knowledge base/ Articulate goal(s)/verify problem

Present to learners Relate problem goals to problem domain
Clarify alternative perspectives
Generate problem solutions

Provide knowledge resources Gather evidence to support/reject positions

Support argument construction Determine validity/construct arguments
Implement and monitor solution
Adapt solution

Assess problem solutions

In the current study, ill-structured problems were embedded into the
scenarios. Problems were not presented in the question form except a few cases.
Students themselves tried to find and define problems. There is no single solution to
the problems. For example, in the first scenario, student with a bicycle can pass over
a sand bulk in two ways: by using more wide wheels and by decreasing the mass on
the bicycle. Scenarios do not give any clue about concepts, rules, and principles
needed for the solution. Problem situations were presented in such a manner that
students can explain their opinions or beliefs about the problem and make judgments
on the problem and support them. For example, in the third step of the lesson plans,
students discussed whether they had faced with such problems or not. If so, they
expressed their experiences. The researcher used the process shown in Table 2.1 in
designing ill-structured problems. Moreover, learners tried to follow the steps

described in Table 2.1 to propose a solution to the ill-structured problems.

2.6. Characteristics of a Good PBL Problem
A problem must carry the following important characteristics in order to

serve as a good PBL problem (Duch, 2001):
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e The problem must attract students’ interest and thus motivate them to investigate
the concepts related with the context for deeper understanding.

e The problem must forces students to make judgments depending on the facts,
information, logic or rationalization being learned in the process.

¢ The problem should be complex enough so that students feel necessity to work
cooperatively with their friends in order to be able to reach best solution.

¢ Open-ended and disputable questions should be emerged in the first stage of the
problem in order to direct students in the groups into a discussion of the subject.

e The problem must involve the content objectives of the course and make a
connection between previous and new concepts as well as producing a link
between new knowledge and concepts of other courses or disciplines.

e “Problems are selected to exploit natural curiosity by connecting learning to
students’ daily lives and emphasizing the use of critical and analytical thinking
skills” (Sonmez & Lee, 2003, pp.1-2).

In the current study, in order for problems to attract students’ attention, firstly
their most interested events were determined through a curiosity survey and then
these events were used in the scenarios as problem situations. The second
characteristic was inserted into the current instruction via the 15" step of the lesson
plans in which students were requested to make a suggestion to the problem situation
after they learned something from searching resources and making experiments.
Students’ self-evaluations indicated that some students found problems difficult and
they helped one another during the problem solving process. This means that the
third characteristic of a good PBL was ensured. The fourth characteristic was
accomplished through the fifth step of the lesson plans. In that step, students were
generated a variety of questions emerged from the problem situations presented in
the scenarios. Common questions were determined by a whole class discussion and
then students were requested to discuss on these questions. Problem situations within
scenarios were written by considering the objectives of the content. Content
objectives associated with each scenario (or problem situations) were given at the
beginning of each lesson plan given in Appendix O. As discussed earlier, problems
were generated from the events that students most curious about. Thus, the last

characteristic of a good PBL problem was also inserted into the problems of the
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current study.

2.7. Real-Life Problems for PBL

In a competent PBL problem, students find themselves in a functional context
with which they probably will meet in the future. Therefore students are confronted
with a real task environment (Walton & Matthews, 1989). Finding or creating a good
real-life PBL problem is a challenging process. One of the ways in constructing a
PBL problem is to base it almost entirely on a past or present event (Uyeda et al.,
2002). Real life problems can be obtained or prepared from video clips, stories,
novels, articles from the popular press and research papers (Duch, 2001).

As an example of real-life problems Duch (1996) gives the following two
examples: “You are a health care worker in the Winter Olympics at Lillehammer.
The top French ski jumper has fallen and injured his hip. What do you tell him to do
in order to minimize the forces on his sore hip?” (p.326). The second problem
statement follows: “You are a traffic officer investigating an automobile accident
involving personal injury. What measurements do you take, what data do you need to
gather, and what assumptions do you need to make in order to discover which driver
is at fault?” (p.326).

West (1992) also presents three examples for PBL problems. The first one is
as follows: “When driving along the highway one day your father sees a sign which
reads ‘Caution road slippery when wet’. He immediately slows down” (p.55). The
second problem statement is such that: “You are spending your vacation by the sea.
One morning you go outside and see a number of dead fish on the beach. Some
people are collecting the fish in order to eat them” (p.55). The last problem is like
this: “In recent times you have noticed an increasing number of television
advertisements about detergents pointing out the inclusion of lemon or lime as an
ingredient” (p.55).

It is apparent that problem formats presented by Duch and West are somehow
different. In the problems of Duch, there are some questions which direct students to
defined specific theme. On the other hand, there is no any question in the problem
statements of West in which only an event was described. Therefore, West’s

problems are more radical since students encountered with this type of problems
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initially need to define problems or questions to be investigated.

Scenarios developed in the current study in general mention about
unexpected events that scenario characters meet. Those events are from real-life and
probably students can encounter with them in their life. For example, many students
may sink into sand while passing over it via a bike or most of them might have
swimming or diving experience. Hence, it can be said that problems used in the

current study are from real-life and their formats are similar to the West’s problems.

2.8. PBL and Group Work

Although PBL commonly has implemented with group work manner, the
proponents argue that it can also be implemented through individual study of
students (Wilkerson & Feletti, as cited in Albanese & Mitchell, 1993).

According to Ngeow and Kong (2001), one of the constituents of PBL is
group working in which students need to learn to use their time and resources
efficiently. In order to have groups functioning effectively, students should be able to
know the means of organization of the work, distribution of responsibility, dividing
complex tasks into meaningful pieces, and providing useful feedback on work
conducted.

Achilles and Hoover (1996) reported that a main concern in the
implementation of PBL is student difficulty in group working. For this reason, it is
suggested that students should be trained on group process before the implementation
of PBL.

To structure group discussion, a formal statement of roles taken by each
member of the group can be included in PBL implementation (Raine & Symons,
2005). Commonly the following roles are in use in group working: chair, researcher,
scribe, author, and timekeeper. Depending on the subject matter, additional roles can
be emerged. For instance, in a physics course students can also take roles of accuracy
checker, safety officer, experimental designer, experimenter, and technical editor.
Roles can be rotated so that each member of the group experiences all of the tasks in
the PBL process.

One of the important steps of PBL is group formation which may sometimes

become a pained process because of students’ desire in forming groups with their
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best friends or rejection on working with low ability students. According to Raine
and Symons (2005), number of students in a PBL group can range from three to
twelve. To prevent subdivisions and to facilitate taking a decision in case of any
voting, odd numbers can be used in group formation. In deciding the size of groups
some factors such as number of students in the class and resources should be taken
into account. The groups may be chosen in two ways: randomly and intentionally.
Since friendship groups work well seldom, students are not allowed to choose their
own groups by most instructors who also do not prefer big differences between
students’ abilities in a group. In order to have groups including students of
complementary skills and talents, learning style tests and personality tests can be
used. Students with different backgrounds and abilities in a group can present
different things and thus contribute to the group. At the beginning of PBL,
establishing some ground rules for the groups to obey along the process may be
useful for them to work efficiently. Especially students new to group working can
benefit from this approach.

The current study takes into account the suggestion made by Wilkerson and
Feletti (1989) and formed a PBL group in which students conducted the process of
PBL through individual work. There was also a second group in which PBL
implemented through group working. Since students did not want low achievers in
their groups, random assignment or any other group formation processes could not be
applied. Students were allowed to from their groups by themselves. In order to
ensure that groups function efficiently, at the beginning of the study students were
given a document that explains rules for group working. However, students could not
be trained on group process before the implementation as suggested by Achilles and

Hoover (1996).

2.9. Measurement and Assessment in PBL.

Both traditional techniques such as multiple-choice and essay exams, and
alternative assessment techniques such as case-based assessment, self and peer
evaluation, performance-based assessment, and portfolio assessment have been used
in order to evaluate learning of students in PBL. By considering educational goals as

well as instructional principles of PBL, it is necessary to create an assessment
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environment, should be consistent with the PBL environment, in which problem
solving competencies of students would be evaluated by a valid assessment system.
(Gijbels, Dochy, Van den Bossche, & Segers, 2005). In other words, knowledge base
organization and problem-solving skills of students should be considered in the
assessment of PBL (Segers, Dochy, & Cascallar, as cited in Gijbels et al., 2005).
These two assessment dimensions can not be fulfilled through the use of one
assessment technique so this requires using assessment tools of different types. The
use of traditional and alternative assessment techniques also makes possible to do a
triangulation which increases quality and validity of the inferences (Birenbaum, as
cited in Segers, 1997).

Segers (1997) states that authentic cases including analysis tasks can be used
as an assessment instrument in order to assess students’ problem solving skills.
Regarding the congruency with the learning environment Gijbels et al. (2005) point
out that “assessment of the application of knowledge in problem solving is the heart
of the matter” (p.33).

Through the use of traditional testing format, process skills can not be
evaluated easily. For this reason, in most cases formative assessment methods
become necessary to assess these objectives. Therefore, both summative and
formative assessments are included in PBL (Duch & Groh, 2001; Savin-Baden &
Major, 2004). Moreover, it is emphasized that some values objectives such as
students’ recognition of their own ability to learn independently and to explain
confidence in their ability in a cooperative work should be assessed (Duch & Groh,
2001).

All assessment can be made by measuring how students apply the learned
appropriate knowledge to practical and related situations within a correct context. In
addition, the competence that students show in responding, managing and solving
PBL activities can be another basis in the assessment process. There should be a
balance between the knowledge students have and demonstration of understanding
the problem. Self-assessment instruments can be used for this aim. For instance,
students can complete weekly learning log as part of the self-assessment (Glasgow,
1997).

Since students are given more responsibility for their own learning in PBL, it
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is expected students to take more responsibility in determining their achievement
level regarding learning goals. Peer-evaluation as well as self-evaluation can
contribute the assessment process, since students work on the tasks with their peers
along the PBL process. The assessment should not be occur only at the end of the
process; instead it should be ongoing and continues throughout the process. The
areas that are often assessed in PBL environment are knowledge, skills, and attitudes.
The most measured skills by PBL tutors are problem-solving skills, team skills, self-
directed learning skills, and communication skills (Savin-Baden & Major, 2004).

In the current study, both traditional and alternative assessment techniques
were used. As a traditional assessment, multiple choice tests were used in measuring
academic achievement, attitude, and scientific process skills. Self-evaluation was
made by students as an alternative assessment. Students were completed self-
evaluation forms after each scenario. Therefore, an ongoing assessment was

conducted throughout the study.

2.10. Advantages of PBL
While discussing the usefulness of PBL as an instructional model, Uden and

Beaumont (2006) point out that PBL promotes deep learning, problem solving skills,
information gathering skills, computing skills, communication skills, management
skills, learning to learn skills, metacognitive skills, critical thinking skills, team
working skills, and life-long learning skills, prepares graduates for jobs, assists
students in achieving competencies such as coping with problems, making reasoned
decisions in different circumstances, investigating problems with a holistic approach,
appreciating views other people have, recognizing their own strengths and
weaknesses and engaging suitable remediation, and adapting to changes in the
workplace. What is more, the authors well documented the benefits of PBL from the
literature which are listed below:

e PBL learning environment is more exciting and humanistic.

e Students and teachers take more pleasure in learning and teaching process in

PBL.
e Interaction between students and teacher is furthered via PBL.

e PBL improves self-directed learning skills.
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Interaction between different disciplines is enhanced through PBL.
PBL makes possible reflection in action.
Students are more active in their learning.

Students use more information resources in their learning activities.

2.11. Disadvantages of PBL.

Some disadvantages concerning different issues may emerge in any PBL

instruction. Glasgow (1997) states some of them as follows:

Students’ disciplining themselves to work with an unknown problem has a crucial
role in the accomplishment of PBL.

Teachers must have some skills required to guide students, as well as designing,
producing, or gathering PBL materials.

Since PBL makes more emphasize on process, students may suffer from learning
basic knowledge.

Learning and teaching looks unorganized since students follow a variety of
directions in the PBL process. As a result, teachers may have uncertain feelings.
PBL may seem to be an ineffective way to learn because considerable time
should be given to students in order to fulfill so many duties required during the
process.

Students’ ability to pass standardized tests, which are based on the assessment of
recall of facts and concepts, is not facilitated through PBL.

Parents are uneasy with PBL.

According to Uden and Beaumont (2006), the major disadvantage of PBL is

the cost of implementing it compared with traditional courses. For example,

students and faculty require more time in the implementation process. Moreover,

support personnel, resources such as library materials and other documents, and

rooms for PBL groups to conduct their small group meetings are needed. Arambula-

Greenfield (1996) states that PBL does not convenient for all students. “Students

who prefer competition over collaboration, abstractions over applications, or

passive or directed learning over active and independent learning” (p.29) might

have disadvantages in a PBL course.
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2.12. Role of Students and Teachers in PBL

The role of students and teachers are shifted in PBL. The main responsibility
for what and how is learned was given to students, rather than teacher, (Greenwald,
2000) so they control the direction of their own learning in the problem solution
process (Uyeda et al.). Students act as a cast in realistic roles (Uyeda et al.) such as
scientists, historians, doctors, or others in the problem situation (Stepien &
Gallagher, 1993). Students work in small cooperative groups so that they take
advantage of skills of each member to obtain, communicate, and integrate
information that they required (Duch, Groh, & Allen, 2001). According to Barrows
(as cited in Uden & Beaumont, 2006), in problem solving process “students have to
research a situation, set appropriate hypotheses, develop learning issues, ask
appropriate questions, and then produce their plans to solve them” (p.32). Arambula-
Greenfield (1996) explains that students must participate actively, instead of passive
listener role in a traditional course, in their learning activities in order to reach a best
solution for the problem they encountered. Additionally, rather than one or a few
lecture hours, students in PBL might work on the problem for several weeks because
of complexity of the problem.

The role of teacher in PBL is different compared to traditional instruction.
The teacher acts as a metacognitive coach rather than being a didactic instructor.
Hence, the teacher helps students in understanding how to ask questions during
definition of problems, finding information, analysis and synthesis process, and to
list some possible interpretations and resolutions (Barrows, as cited in Gallagher et
al., 1995). The merit of acting as a metacognitive coach is that students are conscious
of their cognitive skills from which they are capable of selecting the most convenient
ones in problem solving process. Moreover, through modeling and coaching the
teacher helps students take on the problem-solver role and then students are required
to take responsibility of using the skills (Gallagher et al., 1995). The responsibilities
of teachers in PBL were listed by Wood (as cited in Uden and Beaumont, 2006) as
follows:
e Teachers help students to explore the richness of the situation and develop critical

thinking skills by asking guiding and open-ended questions.

¢ Students should be guided so that they are able to reflect on their experiences.
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In order to see if students are still on trace, the progress must be observed.

Students’ thinking must be challenged so that they improve critical thinking skills.

Teachers must pose issues to be taken into account.

In order for students can share their experiences, teachers must stimulate, support,
produce, and keep a suitable learning environment.

In the current study the role of student and teacher was based on the
descriptions made by Barrows (as cited in Uden & Beaumont, 2006; as cited in
Gallagher et al., 1995) mentioned above. Therefore, students were active during the
instruction and strived for getting information related with the problems. Teachers
acted as a guide or facilitator and they did not present knowledge directly. Teachers
directed students when they tended to go out of content. They encouraged students to
search for information from resources. They asked open-ended questions so that
students think over the situations. Teachers’ jobs and role are explained in detail in

the lesson plans.

2.13. Research Studies Carried out on PBL

In this section, research studies regarding the implementation and effects of
PBL instruction in middle school science course are presented. The literature review
in this section is limited to middle school science research since the current study
was conducted on middle school students. First of all, quantitative studies that
compare PBL instruction with traditional instruction are presented. Then,
quantitative studies that compare PBL instruction with instructions other than
traditional instruction are discussed. Finally, qualitative studies aimed to explore the
effect of PBL instruction are explained. Quantitative studies are presented in a
sequence with respect to dependent variables used in the studies, which are academic
achievement, scientific process skills, and attitude toward the course.

Nowak (2002) compared the PBL and traditional teaching in terms of how
much students learn through an action research. The study was conducted in 1999-
2000 academic school year and covered the astronomy and geology units. Two
eighth grade gifted and talented science classes in a public middle school were
participated in the study. The number of students participated in the study was 13

boys and 20 girls in one class and 17 boys and 17 girls in the other class. Data were
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obtained from focused observations, interviews, multiple choice tests, and some
documents including weekly self-assessments and course evaluations filled out by
students. A multiple-choice test including 65 questions was administered as pretest
and posttest for each unit (astronomy and geology units). The reliability of these tests
was not reported. The astronomy test was also given after about six weeks later to
measure students’ retention level. Repeated measures analysis of variance was used
for the analyses of data obtained from tests. According to the test score analysis of
pretest and posttests, factual knowledge learnt by students in a teacher directed
classroom was at a higher rate (statistically significant) than that of students in a PBL.
classroom. The effect size measured by eta squared was reported as 0.53 in favor of
the traditional teaching. However, in terms of retention, students engaged in PBL
were better than those who were taught via teacher-directed instructional method.
The researcher did not report whether this difference statistically significant or not.
Moreover, power of the study was not mentioned. Interviews analyses and weekly
self assessment showed that students approve PBL in learning. On the other hand,
most of students suggest that instead of implementing an exclusively PBL-based
curriculum, it would be more beneficial to embed teacher-directed lessons within a
PBL unit. The author concludes that if PBL are to be used in K-12 settings, it must
be shown to do no harm in relation to the content acquisition.

Tandogan (2006) conducted a study to find out the effect of PBL instruction
on students’ academic achievement and concept learning. Participants of the study
were 50 seventh grade students from two classes of a public middle school in
Kadikoy district of Istanbul. The study conducted in 2004-2005 academic year. The
subjects on which the study was conducted were “everything moves in the universe”
and “how do matters behave under the effect of fore?” which are sub-titles of the unit
of “meeting of force and motion-energy”. The study carried out by the researcher and
ten weeks devoted for it. Both quantitative and qualitative research methods were
used. Pretest-posttest control group design was used for the quantitative part. In
qualitative part, document analysis was used. The instruments used in the study were
achievement test, open ended questions and attitude test. Achievement test covers 25
items and has reliability coefficient of Cronbach alpha 0.78. Attitude test consists of

20 items and has coefficient alpha of 0.79. It is not clear that these reliability
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coefficients are belong to pretests or posttests. Control group (n=25) was assigned to
traditional teaching method, whereas experimental group (n=25) was assigned to
PBL method. Independent t-test was used to determine differences between control
and experimental groups. Results revealed that mean scores of PBL students in
relation to academic achievement and attitude were significantly higher than that of
traditional students. Furthermore, it was concluded that PBL is effective on
conceptual development and remediating misconceptions. According to Barrows’
(1986) PBL taxonomy, instruction given to experimental group may be classified as
a case-based lecture which is one of the soft PBL approaches. There are some weak
points in this study. Firstly, implementation was carried out by the researcher, so this
study may be subject to implementer threat to internal validity. Secondly, parameters
of the problems were given in most of the scenarios and questions from scenarios
were directly given to students. This does not concur with ill-structured nature of
PBL problems. From this point of view, they are similar to end-of chapter problems.
Another issue is the time given to each scenario. There are 30 scenarios and 10
weeks (30 class hours) devoted for the treatment. Therefore, approximately one
lecture hour would have been given to each scenario. However, as discussed in
section 2.12, rather than one or a few lecture hours, students in PBL might work on
the problem for several weeks because of complexity of the problem. In one lecture
hour, it is almost impossible to conduct all PBL process for one scenario. Another
concern is gender distribution among groups. Groups were not equal in terms of
gender distribution. Experimental group includes females with a ratio of 76%
whereas control group consists of females with a ratio of 44%. This difference might
have been affected the results of the study since it was not controlled through
statistical analysis. There are also some issues regarding the implementation of PBL.
At the beginning of the lectures students were informed about the objectives of the
lesson and they were given concepts to be learned during the lesson. This approach
does not accord with the PBL approach in which students define learning issues
themselves in the process of working with the problem (Barrows & Tamblyn, as
cited in Uden & Beaumont, 2006). Moreover, according to lesson plans, students
only try to answer questions given with scenarios by group working. Search for

information from different resources or designing and making experiments to solve
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problems were not reported. These steps are major parts of a PBL instruction as
discussed in Section 2.12 and they are missing in this study. Finally, some questions
used in the PBL instruction asked again in the posttest of open-ended questions test.
This situation creates an advantage for PBL group.

Araz (2007) compared PBL and traditional science instruction with respect to
students’ academic achievement and performance skills in the eighth grade unit of
genetics. The study was conducted in 2005-2006 spring semester. Duration of the
study was five weeks. Participants of the study were 192 eighth grade students from
six classes of a public middle school in Ankara. There were two science teachers for
these classes which were randomly assigned as control and experimental group. PBL
instruction was given to experimental group, whereas traditional instruction was
given to control group. Genetics achievement test, logical thinking test, and learning
approach questionnaire were administered as pre-tests in order to determine students’
prior knowledge and performance skills, reasoning ability, and learning approach.
Genetics achievement test includes 20 items which measure students’ academic
achievement as well as one essay type item which measures students’ performance
skills that include using related knowledge in addressing the problem, articulating
uncertainties, organizing concepts, and interpreting information. Genetics
achievement test was administered as a post-test after the treatment. Therefore,
academic achievement and performance skills were treated as dependent variables.
KR-20 reliability coefficient for multiple choice items was found to be 0.64 and
inter-rater reliability coefficient was found to be 0.91 for the essay type item. It was
not reported whether these values are belong to pretest or posttest. Cronbach alpha
reliability coefficients of learning approach questionnaire and test of logical thinking
were reported as 0.60 and 0.85, respectively. Whether a pilot study was conducted or
not for the instruments was not mentioned. Data analyzed through Multivariate
Analysis of Covariance (MANCOV A). The result of this analysis revealed that there
was a significant mean difference between groups. The effect size measured by eta-
squared was 0.096. Follow-up analyses indicated that there was significant mean
difference between groups with respect to academic achievement and performance
skills. PBL students get higher scores on genetics achievement test (on both

academic achievement and performance skills) than traditional students. Effect sizes
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for performance skills and academic achievement measured by eta-squared were
0.035 and 0.087, correspondingly. However, there is no discussion about the power
of the study. As a result, PBL students seem better than traditional students regarding
genetics understanding and performance skills.

The purpose of the study conducted by Tavukcu (2006) was to investigate the
effects of instructions based on PBL and traditional teaching on students’
achievement, attitude toward the course, scientific process skills, and creativity level.
This was a quasi-experimental research in which pretest-posttest control group
design was used. The study was conducted in 2005-2006 academic year in a public
middle school which is located at the center of Zonguldak. Experimental group
(n=40) taught with PBL method, whereas control group (n=39) taught with
traditional teaching method. There were totally four classes; two of them control
group and the remaining two were experimental group, participated in this study.
Each of three classes consisted of 20 students and one class included 19 students.
The sample can be described as high achievers since average science course grade of
control and experimental group with respect to past two years were reported as 3.91
and 3.79 (over 5), respectively. One control class and one experimental class were
taught by the researcher. Remaining control and experimental classes were taught by
different science teachers. The treatments on the unit of genetics, which was a
subject of eighth grade, spent six weeks in both groups. The instruments used to
collect data were academic achievement test, attitude test, scientific process skills
test, and Torrance creative thinking test (configurative form). These tests were
administered as a pretest before the treatment and as a posttest after the treatment.
KR-21 reliability coefficients for achievement test and scientific process skills test
were 0.517 and 0.81, respectively. The researcher did not report whether these values
are belong to pretest or posttest. Reliability coefficients for attitude test and Torrance
creative thinking test were 0.91 and 0.97, respectively. The researcher did not
mention about type of reliability and whether these values are belong to pretest or
posttest. Quantitative data were analyzed through the use of dependent and
independent group t-tests. According to the analyses, PBL students’ scores on all
tests were significantly higher than traditional students’ scores. Moreover, interviews

were conducted with some PBL students. Qualitative data were obtained from the
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transcription of voice recording and it was analyzed through descriptive analysis
method. This analysis revealed that students’ attitude toward the course was positive,
students’ self-confidence and academic achievement increased, students liked
making research, and relationship between students increased. Some weak points of
this study can be stated as follows. Firstly, an implementer threat could have been
occurred since the researcher was also included while giving treatments. Secondly,
the researcher did not use the same value of alpha in the analyses. In some cases it
was fixed to 0.05 while in some cases it was set to 0.01. Furthermore, effect sizes
and power of the study were not discussed. Thirdly, lesson plans presented for the
control group do not reflect a traditional instruction. Since, according to the lesson
plans, control group was given an instruction based on a combination of so many
teaching/learning methods or techniques such as question-answer, discovery
learning, making research, demonstration, investigation, experiments, problem
solving, and presentation. Lastly, the PBL process was not explained in detail. How
students get the knowledge, conduct research, and use resources as well as how
teacher guide students are not clear.

Faulkner (1999) compared the effectiveness of worked-examples (a type of
traditional instruction) and PBL instruction on the achievement and retention with
respect to use of scientific method. In addition, groups were also compared with
respect to attitude toward course. The sample of the study was 53 eighth-grade
students from a public middle school. The studied unit was based on a chemistry
subject. In order to divide students into groups sufficiently, a large classroom was
prepared for the classes. According to the instructor, many of the students were
average or low in achievement. Students were separated into teams randomly by
taking into account their ability levels based on midterm grades. Each team included
three students from each ability groups. Since two students remained in group
formation process, they were assigned two existing groups and thus two four-
member teams emerged. After group formation the teams were assigned into PBL or
Worked-example group (WEG). Students in WEG groups studied the solution to the
problem. However, students in PBL groups solved the problem. Initially, there were
eight (n=24) PBL groups and nine (n=29) WEG groups but some groups combined

into one in one lecture hour which finally resulted seven (n=20) PBL and eight



47

(n=24) WEG groups. Pilot study was conducted in March, 1997 and then some
refinements were made on the materials. The main study was carried out in four
days but the last two days were devoted to assessment completely. Each day only one
lecture hour with 55 minutes was used. Research design of the study was a pretest-
posttest experimental design. Application and retention of the scientific method were
dependent variables. Before the study, the teacher had formerly presented the content
included in this study to the students. The study was done in the last month of the
school year. Only achievement test, which includes remember, prompted and
reorganize parts regarding the scientific method, was administered as pretest and
posttest. Retention test, team problem solving test, attitude survey, team member
questionnaire, and interviews were administered after the treatments. Pencil-and-
paper test assessment methods were used in measuring achievement and retention.
Cohen’s cappa was used in determining the interrater reliability. Interrater reliability
of the achievement test yielded that all items were either substantial or almost perfect
except one question which was moderate with respect to pretest and posttest.
According to interrater reliability of retention test, two items were substantial and the
remaining items were almost perfect. Reliability analysis of team member
questionnaire yielded Cronbach alpha of 0.9068. Significance of the tests was
adjusted to p<0.05. Attitudes for PBL and WEGs groups were determined by
conducting t-tests. ANOV A and ANCOV A were used for the quantitative parts of
the study. According to statistical analyses, there were no significant mean
differences on any measures between PBL and WEG groups. However, PBL students
showed higher ability to solve a near-transfer problem compared to WEG students.
This study can be criticized in the following issues. Firstly, sample size is small so
the generalization of the results is questionable. Secondly, treatment was conducted
only in two days (equal to a total of 110 minutes) except administration of the
instruments. However, students in PBL. might work on the problem for several weeks
because of complexity of the problem rather than one or a few lecture hours, as
discussed in Section 2.12. Thirdly, students were taught the content by the teacher
before the study. This approach does not agree with nature of the PBL since in a PBL
instruction learning begins after students were confronted with an ill-structured

problem, as discussed in Chapter 1. Fourthly, the researcher did not mention about
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power and effect size of the study. Lastly, attitude test was not administered as
pretest. So, groups were not controlled on the potential pre-existing difference with
respect to attitude. This might have been affected the result obtained from the
attitude test administered only after the treatment.

Gokmen (2008) investigated the effects of PBL on students’ environmental
attitude through local vs. nonlocal environmental problems. The participants of the
study were 95 7™ grade students from a public middle school located at the center of
Nigde. Quasi-experimental design was used. There were three science classes of the
same teacher. Classes were randomly assigned to control group, which is taught by
traditional teaching method (TTM), and experimental groups, one of which was
taught by PBL with a non local perspective (PBL1) and the other one was taught by
PBL with a local perspective (PBL2). Treatments were given to all groups on the
subject “Why do ecosystems change?” for a period of four weeks. All groups were
given Environmental Attitude Questionnaire, which has three dimensions as general
environmental awareness, general attitude toward solutions, and awareness of
individual responsibility, as pretest and posttest. This was a 6-point likert type
questionnaire including 31 items. Cronbach alpha reliability coefficient was found to
be 0.72 in the pilot study. Nevertheless, the reliability coefficients were not stated for
pretest and posttest. In order to examine the quality of the process in group working
during the PBL instruction, worksheets were used. Data were analyzed through the
use of MANCOV A. Multivariate test yielded a significant mean difference for
groups with an effect size of 0.17 measured by eta-squared. Groups were
significantly different in all three dependent variables; for general environmental
awareness effect size was 0.16, for awareness of individual responsibility effect size
was 0.25, and for general attitude toward solutions effect size was 0.09. Pairwise
comparisons indicated that students taught by PBL2 get significantly more positive
attitudes than TTM with respect to general environmental awareness and general
attitude toward solutions. Moreover, when compared to PBL1 group, PBL2 group’s
attitude is significantly more positive in all dimensions of the attitude scale.
Regarding students’ awareness of individual responsibility, however, TTM students
get significantly more positive attitude than PBL1 students. Nonetheless, for these

comparisons effect size values were not reported. What is more, the researcher did
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not discuss about power of the study.

Korucu (2007) compared PBL instruction with the instruction based on
cooperative learning in terms of achievement, retention and attitudes toward science
course. The study conducted throughout the chapter, “journey into the interior of
matter”, with 7" grade students from a public middle school at the center of Konya.
One class was assigned as control group (n=28) taught by cooperative learning; the
other class was assigned as experimental group (n=28) taught by PBL. Both groups
took five weeks treatment. Achievement test consisted of 30 questions and was
piloted with 103 eighth grade students. The test yielded reliability coefficient of
alpha 0.823. Pre and post values of it were not mentioned. Attitude test included 30
items with reliability coefficient of alpha 0.786. It is not reported that this value was
belong to pilot study, pretest or posttest. Retention test was implemented after ten
weeks from the end of the treatment. Data obtained from achievement and attitude
tests were analyzed via independent group t-test. The results indicated that there was
no significant difference between groups regarding the achievement and retention.
However, PBL group’s post-attitude mean score is significantly higher than the mean
score of the group taught with cooperative learning method. But, in the abstract of
the study, it was reported that there is no significant mean difference between groups
with respect to attitude. Therefore, there is confusion between the parts of the thesis.
Some critiques may be stated for this study. First of all, the rationale for comparing
two similar methods both use cooperative learning was not explained. Only the use
of scenarios in the PBL group was emphasized. Therefore, significance of the
research, which is one of the good characteristics of a research study, is questionable.
Secondly, treatments given to both groups were not explained. Lesson plans were not
attached to the thesis. Hence, how treatments were given can not be understood.
Moreover, the instruments used in the study were not given in the appendix.
Actually, there is no appendix section in the study. Finally, effect size and power of
the study were not discussed.

Sifoglu (2007) investigated the effect of constructivist approach and PBL
approach on eighth grade students’ achievement in genetics unit of science course.
Students of four classes including 197 students from a public middle school in

Kecioren district of Ankara were involved in the study. Seventh grade science course
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grades were taken into account in order to form equal control and experimental
groups in terms of students’ knowledge level. Constructivist learning assigned to
control group and PBL assigned to experimental group. The study was conducted by
the researcher and continued up to four weeks. In order to determine whether both of
groups have equal pre-knowledge level or not, students’ seventh grade science
course grades were used and analyzed via t-test which indicated that there was no
significant mean difference between groups regarding pre-knowledge. An
achievement test consists of 20 items was implemented to both groups after the
treatments. There is no discussion about the reliability of this instrument. A retention
test was implemented four weeks after the treatments. T-test was used to analyze
data obtained from the achievement and retention tests. However, the researcher did
not mention about which type of t-test was used. According to the analyses and data
tables it is understood that both independent and dependent groups t-tests were used.
PBL group’s mean score in achievement was significantly higher than mean score of
constructivist learning group. There was no significant mean difference between
groups with respect to retention scores. Moreover, in both control and experimental
groups, students’ mean score in the retention test was significantly higher than mean
score in the achievement test. Effect sizes and power of the study were not discussed.
The results of this study are questionable in some points of view. First of all,
constructivist learning is not a teaching/learning method. It is a theory of learning. It
includes many learning methods. PBL is one of them as discussed in section 2.1.
Therefore, comparing PBL instruction with constructivist instruction is not
meaningful. Secondly, implementation was conducted by the researcher, so
implementer threat to the internal validity was exist. Thirdly, the researcher stated
that there is no significant mean difference between groups with respect to pre-
achievement scores which were students’ previous year science course grade.
However, according to data table, which indicates the result of independent groups t-
test, there is significant mean difference between groups in favor of experimental
group (p=0.026; Xcx;=3.3365; Xcon=2.8990). Then, the researcher concluded that
students’ achievement level increased more by PBL. when compared with
constructivist learning. However, this difference might be due to the pre-existence

difference between groups since students in experimental group already were better
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than students in control group with respect to academic achievement before the
implementation. Lastly, according to lesson plans, not only PBL method and
constructivist learning but also so many different methods and techniques were used
in both instructions given to the groups. In constructivist learning (control) group;
constructivist learning, question-answer, brain storming, discovery learning,
research, demonstration, investigation, experiments, problem solving, and
presentations were used. In PBL (experimental) group; PBL, direct teaching,
question-answer, problem solving, discussion, discovery learning, research,
demonstration, investigation, experiments, and presentations were used. Therefore, it
is difficult to say which method or technique is responsible for the found differences
between groups.

Cerezo (2000) investigated perceptions of at-risk females failing the course
(science or mathematics) and their teachers in the middle school mathematics and
science classroom in which PBL was implemented. The study conducted at the end
of the spring quarter for the 1998-1999 school year. Each teacher selected three
students who are at-risk females in academic success but one of the students did not
get a permission to participate in the study. Thus, fourteen at-risk females, nine of
them science students and five mathematics students, and their five teachers, three of
them were science and two of them were mathematics teachers, were the participants
of the study. Students who liked PBL were selected by their teachers to be included
in this case study. The students were also willing to participate in the study. The
teachers and students were located at three middle schools that were in Metropolitan
School system in North Carolina. Two of the teachers thought eighth grade science,
one thought sixth grade science. The experience of the teachers in the
implementation of PBL ranges from two to five years. This was a case study through
which major components associated with the success of PBL and females at risk
were identified. These components, which are related to students’ learning process
and self-efficacy, were self-confidence, group dynamics, self-motivation, and
independence. The instruments used in this study were teacher and student surveys,
structured interviews, and video tape. Teacher and student surveys include five and
seven items respectively and designed on a four-point Likert-type scale. Teacher and

student surveys administered after the PBL cases completed and resulted with



52

reliability coefficients of alpha 0.5 and 0.7, correspondingly. A content analysis was
conducted for the transcribed interviews. According to teachers’ and students’
perceptions, students learn more about a topic and more enthusiastic about coming to
class through PBL. Moreover, regarding the students’ motivation and overall
success, PBL was perceived as a catalyst. Additionally, participants of the study
indicated that students’ self-efficacy had increased. Positive changes were observed
in group dynamics, students’ self-confidence and study habits. The most negative
part of the study is the selection process of the students. For this case study, students
who liked PBL were selected. Therefore, finding positive results like declared in this
study is not surprise. It would be better to include also students who do not like PBL
and discuss how PBL works in both groups.

The purpose of the study conducted by Kovalik (1999) was to investigate the
effects of technology integration on teaching and learning. For this aim, PBL was
used in seventh grade mathematics and science classrooms. In other words, in a
technology-enhanced PBL environment in a middle school, a comprehensive picture
of teaching and learning was presented through this study. This was a case study that
used multiple data sources based on both quantitative and qualitative methodologies.
Instruments to collect quantitative data were a classroom observation instrument, a
technology self-assessment instrument, the challenge checklist, a problem-solving
instrument, and classroom assignments. Qualitative data instruments included
classroom observations, student journals and essays, student products, and teacher
interviews. Some seventh grade students and their teachers from mathematics and
science classes in the Solon Middle School located in Solon, Ohio, were the subjects
of the study. Three science teachers, one male and two female, and three
mathematics teachers, two male and one female were participated in the study. The
instructional unit of science was wetlands. The duration of the treatment was nine
weeks. One class that includes students of average ability was selected by each
teacher for this study. Classroom observation instrument consists of two sections
which are student behavior and teacher behavior sections. Technology self-
assessment instrument includes 13 items regarding the technology use. Each item has
four choices. The survey was administered about 1600 students to indicate the status

of students and teachers in the school district in relation to technology knowledge
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and skill. Challenge checklist contains two parts: cognitive/metacognitive part and
affective part. This checklist measures the concept of challenge in classroom in
relation to cognitive/metacognitive and affective aspects according to student’s
perspective. There are 15 items in the checklist. Items in the cognitive/metacognitive
part have four choices and items in the affective part have two choices. Seven
questions were addressed in each thinking/learning log to facilitate journal writing
process. Data obtained from classroom observation instrument, technology self-
assessment instrument, and challenge checklist was analyzed according to
descriptive statistics. Student journals, teacher journals, teacher interviews were
analyzed by using the technique of narrative analysis. The results of the study
reported as follows. Most of students’ and teachers’ computer skill level are
increased compared with novices’ level. Student on-task behavior under the high
level control of teacher increased relatively to higher level. Attitude of students
toward the studied unit was positive. Students were able to identify one of the steps
in the problem solving process as brainstorming. Teachers had difficulty in adopting
their new roles of guide and facilitator instead of information supplier. Similarly,
students struggled when they were given responsibility in their own learning of the
contents. Teachers observed that some students did not contribute to group works.
Some students liked PBL experience, learned a lot, appreciated cooperative learning
with their peers, whereas some students preferred traditional teaching, learned little
and stated dissatisfaction regarding the lack of contribution of some group members.
Finally, the author concluded that “technology integration using problem-based
learning was not a total success nor a total failure” (p.270). In this study, reliability
of the instruments is not discussed. Moreover, number of students participated in the
study was not reported.

In summary, research studies conducted on the science course at middle
school level indicate somehow diverse results regarding the effect of PBL instruction
as presented in the next section. It should be noted that there are some weak points
common in most of the studies discussed above. First of all, research design and
statistical methods used in the quantitative studies are weak. Most of them used
pretest-posttest control group design but process of matching the subjects was not

enough. Only three studies out of eight paid attention to this issue and used covariate
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analysis. The remaining five studies used independent t-test that is a weak statistical
analysis compared to covariate analysis. Therefore, results obtained from these
studies are doubtful. Secondly, treatment fidelity and treatment verification issues
were not discussed in detail in most of the studies. What has done in the class or out
of class as a necessity of PBL instruction is not clear. In addition, developed
instructional materials for the PBL instructions are debatable in terms of their
appropriateness to the theory of PBL. For example, most of problems used in these
PBL instructions do not carry the characteristics of ill-structured problems as
discussed in Section 2.5. This makes the PBL instructions more close to traditional
instruction. Resources (both printed materials and experimental tools) made available
for students so that they can search for information and make experiments to propose
a solution to the problems and students’ research process as well as how to reach
possible solutions to the problems through which students learn the desired content
were not explained evidently. As a result, different PBL approaches were observed.
From this point of view, it would be better to report the taxonomy of PBL
instructions according to Barrows’ (1986) PBL taxonomy. Thus, the effect of PBL
instruction would be clearer when comparisons were made by taking into account the
taxonomy of PBL. Another issue that is noteworthy to mention about here is the
effect of PBL instruction with respect to subject matter. One of the research studies
discussed above did not reported the name of the topic on which the study conducted.
Three of them studied on a biology topic (all of them were genetics unit), two of
them studied on an environmental topic (both of them were wetlands unit), two of
them studied on a chemistry topic (one of them was related with chemicals and the
other one was related with the interior of the matter), and two of them studied on a
physics topic (one of them was astronomy unit and the other one was force-motion-
energy unit). The researchers studied on a physics unit reported opposite results such
that one stated that students exposed to traditional instruction get significantly higher
mean scores in achievement test than students taught with PBL instruction whereas
the other researcher affirmed that PBL group’s mean scores in achievement and
attitude tests were significantly higher than mean scores of traditional group.
Therefore, there is need to conduct research on physics topics to clarify the effect of

PBL instruction on middle school students. The last issue is that comparison of the
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results of quantitative studies, which compared PBL instruction with traditional
instruction, with respect to country of origin yielded a converse result. Two studies
(Faulkner, 1999; Nowak, 2002) conducted abroad found that there is no significant
effect of PBL instruction when compared to traditional instruction in improving
students’ scientific process skills, attitude toward the course, and academic
achievement. On the other hand, four studies (Araz, 2007; Gokmen, 2008; Tandogan,
2006; Tavukcu, 2006) conducted in Turkey reported that PBL instruction is
significantly better than traditional instruction in increasing students’ scientific
process skills, attitude toward the course, and academic achievement. Moreover, it
should be noted that the studies conducted abroad are Ph.D studies whereas all of the

studies conducted in Turkey are master studies.

2.14. Summary of the Literature Review
The literature of PBL reviewed in this chapter can be summarized as the
following:

e The most prominent theoretical principle underlying PBL is constructivism
(Campbell, 2000; Chin and Chia, 2004; Duffy & Cunningham, 1996;
Jonassen, 1999; Savery & Duffy, 1995).

e Research studies did not report the place of their PBL approach in the
taxonomy of PBL proposed by Barrows (1986). This taxonomy is important
since students who failed with one variety of PBL may be successful with the
other one and vice versa. Thus, it should be noted that in case of failure or
success the focus should be on that specific PBL approach rather than all
approaches of PBL.

¢ Problems to be used in PBL instructions must be ill-structured (Jonassen,
1997; Uyeda et al., 2002), must be from real-life (Walton & Matthews, 1989;
West, 1992), must be complex enough and must attract students’ interest
(Duch, 2001).

e PBL can also be implemented through individual study of students
(Wilkerson & Feletti, as cited in Albanese & Mitchell, 1993) as well as
group working (Achilles & Hoover, 1996; Ngeow & Kong, 2001; Raine &
Symons, 2005).
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Both traditional and alternative assessment techniques should be used in
order to evaluate learning of students in PBL (Birenbaum, as cited in Segers,
1997; Gijbels et al., 2005).

In PBL instructions, the main responsibility for what and how is learned was
given to students rather than teacher (Greenwald, 2000) so students control
the direction of their own learning in the PBL process (Uyeda et al., 2002).
The teacher acts as a metacognitive coach rather than being a didactic
instructor. Hence, the teacher helps students in understanding how to ask
questions during definition of problems, finding information, analysis and
synthesis process, and to list some possible interpretations and resolutions
(Barrows, as cited in Gallagher et al., 1995).

The effect of PBL instruction on middle school students’ scientific process
skills is not clear. Faulkner (1999) found that there is no significant mean
difference on the scores of scientific process skills between PBL group and
traditional group. However, Tavukcu (2006) stated that mean score of
scientific process skills students get in PBL group is significantly higher than
that of students in traditional group.

Different results were reported regarding the effect of PBL instruction when
compared to traditional instruction on middle school students’ attitude
toward the course. Faulkner (1999) declared that there is no significant mean
difference on attitude scores between PBL group and traditional group
whereas some researchers notified that PBL group’s mean score in attitude
test is significantly higher than the mean score of traditional group (Gokmen,
2008; Tandogan, 2006; Tavukcu, 2006). Gokmen (2008) also reported that
traditional group gets significantly higher attitude mean score than PBL.
group in one sub-dimension of the attitude test. According to qualitative data,
students attitude toward the science course was positive (Cerezo, 2000;
Nowak, 2002; Tavukcu, 2006;). However, according to Kovalik (1999),
some students indicated positive attitude and some of them indicated
negative attitude toward the course.

There is no consensus on the effect of PBL instruction compared with

traditional instruction on middle school students’ academic achievement.
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Nowak (2002) stated that gifted students taught with traditional instruction
get significantly higher mean score in academic achievement test than
students instructed with PBL instruction. On the other hand, without any
categorization of students it was reported that PBL instruction is significantly
better than traditional instruction with respect to academic achievement

(Araz, 2007; Tandogan, 2006; Tavukcu, 2006). The results emerged from the

qualitative data point out that students taught with PBL instruction learn

more about a topic (Cerezo, 2000; Tandogan, 2006; Tavukcu, 2006).

However, Kovalik (1999) declared that some PBL students learnt a lot

whereas some of them learnt little about a topic.

The literature review indicated that the effect of PBL instruction on students’
academic achievement, scientific process skills, and attitude toward the science
course is not clear, especially for the physics subjects. Moreover, it is observed that
there are studies that focus on only low achievers, high achievers or average
achievers but there is no study that compares students of all these groups. There are
not enough experimental researches, which have a good research design and a
powerful statistical method, conducted on science courses at middle school level.
Furthermore, there is no study that investigates the effect of PBL instruction with
individual work of students at the middle school level of science course. What is
more, the literature suggests that PBL problems should attract students’ interest but
none of the studies made a need analysis regarding this issue. Besides, the
development and use of ill-structured problems in most of the PBL instructions
reviewed here was not consistent with the nature of PBL and ill-structured problem.
Consequently, it is valuable to conduct an experimental research that take into
account the issues mentioned above and thus the current study is conducted by

considering these issues.
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CHAPTER 3

METHODS

In this chapter; population and sample of the study, variables, instruments,
instructional materials, research design, procedure, protocols for experimental and
control groups, treatment verification, treatment fidelity, procedure followed in

analysis of data, power analysis, and unit of analysis are discussed.

3.1. Population and Sample

The target population of the study is all seventh grade students from public
middle schools in Golbasi district of Ankara. The accessible population is all seventh
grade students from public middle schools located at the city center of Golbasi. The
sample of the study was chosen from the accessible population by using convenience
sampling. There were six public schools in the accessible population and only four of
them were convenient to be included in the present study. One of the remaining two
schools rejected to participate in the study. The other school had chosen by the
Ministry of Education as a pilot school for the implementation of new Science and
Technology course, so students of this school were taking the new curriculum. As a
result, two classes from each school were selected randomly to participate in the
study. Therefore, a total of eight classes, four of them are control group and
remaining for experimental group, from four middle schools yielding 320 seventh
grade students formed the sample of the study. This sample size is based on official
documents. The sample size involved in statistical analyses is different than this
official sample size and it will be discussed in Chapter 4. Detailed information for
sample size is given in Table 3.1. There are two experimental groups in the study.
The first one is problem-based learning with individual work (PBL-I) and the other

one is problem-based learning with group work (PBL-G).
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Table 3.1 Official number of students in relation to each class and school for control
and experimental groups

Experimental Groups Control Group
PBL-I PBL-G
School Class size Class size Class size Total
A - 44 44 88
B 34 - 34 68
C - 50 48 98
D 33 - 33 66
Total 67 94 159 320

One science teacher from each school participated in the study and instructed
both control and experimental groups. All teachers were female. Students in control
group were taught with traditional teaching method (TTM) while students in
experimental groups were taught with problem-based learning method (PBLM). The

distribution of gender to the experimental and control groups is given in Table 3.2.

Table 3.2 Gender distribution for control and experimental groups

Groups
Control PBL-I PBL-G Total
Female 70 33 46 149
Male 89 34 48 171
Total 159 67 94 320

According to the teachers, socioeconomic status of students is low. The
teachers define their students’ environment in which they live as outskirts. Almost
each class contains 2-4 students who have some disadvantages. Some of them have
difficulties in reading or they read very slowly. Students’ achievement level with

respect to first semester science course grade is given in Table 3.3.
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Table 3.3 Class averages with respect to science course grade (over 5)

PBL-I Group PBL-G Group Control Group

School Class average grade Class average grade Class average grade

A - 1.92 1.71
B 1.85 - 1.76
C - 2.44 2.42
D 1.97 - 1.42

As it was seen from Table 3.3, academic achievement of students participated
in the study is low. The distribution of science course grades is given in Figure 3.1.

This figure shows that approximately 50 % of students get science course grade of 1.
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Figure 3.1 Distribution of students’ science course grades

In summary, the sample of the study includes students come from families
mostly are in low socioeconomic status, students who are in low and medium ability

with respect to academic achievement, and students go to schools located at the
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suburban areas of the city. Obtaining a sample with low and medium achievers
actually was the aim of the study, since Cerezo (2000) states in his research study
that there is a need to research on PBL and students-at-risk in terms of academic
success in the middle school grades. Therefore, the current study followed this

recommendation in determining the characteristics of the sample of the study.

3.2. Variables

Independent variables of the study are methods of teaching (MOT), pretest
scores of students on pressure unit achievement test (pre-PUAT), pretest scores of
students on attitude toward science course test (pre-AT), pretest scores of students on
scientific process skills test (pre-SPST), gender of students, and students’ first term
science course grade (SCG). MOT indicates group membership which has three
levels: traditional teaching method (TTM), PBL with group working (PBL-G), and
PBL with individual working (PBL-I). Pre-PUAT, pre-AT, and pre-SPST
independent variables are potential variables to be used as covariate in order to
ensure equality between groups with respect to these variables. Some characteristics

of the independent variables are shown in Table 3.4.

Table 3.4 Variables used in the study

Name of Dependent (DV) /

variable Independent (IV) Continuous/Categorical ~ Scale

MOT v Categorical Nominal
Gender v Categorical Nominal
School v Categorical Nominal
SCG v Categorical Ordinal
Pre-PUAT 1\ Continuous Interval
Pre-AT 1\ Continuous Interval
Pre-SPST v Continuous Interval
Post-PUAT DV Continuous Interval
Post-AT DV Continuous Interval
Post-SPST DV Continuous Interval

Dependent variables of the study are posttest scores of students on pressure
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unit achievement test (post-PUAT), posttest scores of students on attitude toward
science course test (post-AT), and posttest scores of students on scientific process
skills test (post-SPST). Some characteristics of the dependent variables are presented

in Table 3.4.

3.3. Instruments

The measuring tools used in this study are curiosity survey, pressure unit
achievement test (PUAT), scientific process skills test (SPST), attitude test (AT),
self-evaluation form, interviews, scenario evaluation form, and classroom
observation checklist. Details of these instruments are discussed in the following

sub-sections.

3.3.1. Curiosity Survey

The degree to which problems for PBL are related with students’ interests as
well as they are from real life is one of the factors that affects the success or failure
of PBL (Campbell, 2000). Indeed, some students in Faulkner’s study (1999)
suggested that problems introduced should be more related with their experiences. If
the problems or events presented in the scenario do not accord with students’
experiences and their life, students can not be engaged with problems and thus lose
their willingness to solve the problems (Conger, 2001). Therefore, it is necessary to
conduct research on how teachers can identify their students’ interest to create
meaningful problems that attract students’ attention (Butler, 1998). Moreover,
Campbell (2000) suggests that problems should be presented in such a manner that
they must trigger students’ curiosity. By taking into account these discussions and
suggestions from literature, it was decided to develop a curiosity survey to determine
students’ interest with regard to subjects of pressure unit.

According to Diggs (1999), teachers who implemented PBL state that
problems must be current and common so that students can encounter with them in
their life and they must be presented in an authentic environment through which
students attend the problem solving process from the beginning and as a result they
can see the relationship between science concepts and real life. Students explain that

they have fun with the engagement of real life problems and their teachers state that
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the use of real life situations in PBL scenarios is useful in increasing students’
interest (Cerezo, 2000). In order to create good real-life problems, the researcher
followed the suggestion made by Edens (2000) and examined some sources which
are newspapers, magazines, course books, video films, TV, Internet, past and present
events, and daily life. Through this examination a list of real-life events, which are
potential problem situations to be used in PBL, associated with subjects from
pressure unit was formed. The list was designed as a curiosity survey in order to
determine the level of students’ interest toward these events.

The final form of curiosity survey consists of 81 items with four-point scale
including following alternatives that indicate level of curiosity: “much”, “middle”,
“low”, “none” (see Appendix A-1). The instrument was reviewed by two instructors
in physics education working in a university through the use of a criteria list given in
Appendix A-2. Firstly, the survey was administered to 91 seventh grade students in
June 2005 from five middle schools in Balgat district of Ankara. It was administered
after students were taught the pressure unit. The aim was to determine students’
overall tendency toward real life events. The data obtained from the curiosity survey
were entered to the SPSS file and then item scores were computed. An item with a
high score indicated that students were so curious about that item. On the contrary,
an item with a low score designated that students’ curiosity level was low for that
item. Through the examination of each item’s score, the most and least interested
items were determined. The results are presented in Chapter 4.

In order to see if students’ interest toward real-life events in the curiosity
survey changes with respect to location, it was administered also in schools where
the main study was planned to conduct. It was applied to 195 seventh grade students
from five public middle schools located in Gélbasi, in March 2006. It was
administered before the pressure unit was taught to the students. The results, which
will be discussed in Chapter 4, are similar to the ones obtained in the first
application. Hence, the researcher became confident to continue with this curiosity
scale in determining the real life events aimed to be used in scenarios. Thus, events
that students find most interesting were determined by means of this survey and they
were used in scenarios as semi-structured problem situations.

Campbell (2000) states that the contributions of students to problem
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development process and in determination of content knowledge to be learned are
minimum. Therefore, the answer to the question, “How can students attend and
contribute to this process?”, becomes a crucial aspect in design of a PBL instruction.
In this study, students were given opportunity to contribute in problem development
process through the use of the curiosity survey.

The development and implementation of this curiosity survey is actually a
part of needs analysis aimed to determine students’ curiosity level with respect to
subjects of pressure unit and then design scenarios based on the results of this needs
analysis for PBL instruction. Consequently, students were given a chance to study on

subjects, they are interested in.

3.3.2. Pressure Unit Achievement Test (PUAT)

In order to measure students’ academic achievement in pressure unit, the
PUAT was developed by the researcher. Before starting construction of the test,
objectives of the pressure unit (see Appendix B-1), which were determined and
declared by the Ministry of Education, were examined. According to cognitive
domain of Bloom taxonomy, level of these objectives ranged from knowledge to
application. There were no objectives from the analysis, synthesis, and evaluation
levels. In order to see the effect of PBL also on higher cognitive levels of Bloom
taxonomy, it was necessary to have objectives from these levels. Therefore, some
objectives were revised and some new objectives were added. The new objective list
for the pressure unit is given in Appendix B-2. Since one lecture hour is 40 minutes,
it was decided to measure each objective with one question so that the test could be
completed during one lecture. Moreover, the researcher made a decision on using
multiple choice item format in order to get more objective results. Then, some
textbooks, test books, Internet, and secondary school entrance examinations (OKS,
FL, EML) were reviewed to find out questions that coincide with the objectives of
the pressure unit. This review resulted with 14 questions which could not cover all
the objectives. Therefore, 10 more questions were developed by the researcher.
Accordingly, a test consisting of 24 multiple choice items was formed. This test was
reviewed by five Ph.D students, who study on physics education, for face and

content validity by using a checklist that is given in Appendix C. Reviewers



65

determined the cognitive level of the objectives (and also questions), examined
compatibility between objectives and questions, and made some suggestions about
questions and objectives. As it is seen in Figure 3.2, reviewers almost agreed that
questions were compatible with their objectives.

There were eight cases in which reviewers reported that there was no
compatibility between objectives and questions. Table 3.5 presents the reasons that
the reviewers stated for the incompatibilities. Moreover, for some objectives there
was discrepancy between reviewers regarding the cognitive level of the objectives. In
this case, frequency analysis with respect to cognitive level of the objectives was
used to determine the level of each objective according to the reviewers. The level
that gets higher frequency was accepted as the level of associated objective. It was
observed that reviewers’ decision about the level of objectives was nearly similar to

the researcher’s decision.
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Figure 3.2 Responses of reviewers on compatibility between objectives and questions

By taking into account reviewers’ responses, some small modifications were
made on the test questions and objectives. For example, the correct alternative was
revised by replacing the term “reducing pressure” with “increasing area” for the

question 17. Moreover, all distracters in question 24 were stating that the father is
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sinking except the correct alternative which was saying that the child is sinking.

Hence, one distracter was revised by changing the term “father is sinking” with the

term ““child is sinking” and the potential clue was removed through this revision. In

question 6, the term in the stem of the question “what should be the weight?” was

replaced with “what should be the maximum weight?”. Additionally, the verb

“explain” in objective 16 was replaced with “tell” to increase the compatibility

between the objective and question. Finally, the researcher added one more question

related with Bernoulli principle. As a result, an achievement test including 25

multiple choice items was constructed. Table 3.6 indicates the source of questions in

the test.

Table 3.5 Reviewers’ rationale for incompatibility between objectives and questions

Objective  Cognitive level  Item  Compatibility =~ Explanations in case of no compatibility

No of objective No between

objective and
item
In order to ensure compatibility, the
Application question should ask a suggestion to
2 . 17 No
(or synthesis) reduce the pressure (or to decrease
amount of sinking).
The question is at the level of

10 Analysis 18 No comprehension since the knowledge was
used in drawing graph.

12 Synthesis 22 No The question is at the level of analysis.

13 Comprehension 9 No The question is at the level of application.
The pressure in the container was given
and the value of atmospheric pressure

. was asked. Even if atmospheric pressure

15 Application 13 No can be calculated by using the prissure of
the container, the question is not directly
related with the objective.

The question is at the level of

18 Comprehension 14 No comprehension whereas the objective is at
the level of synthesis.

19 Comprehension 23 No Th§ question is open e.:nded. So, the level
of it becomes synthesis.

20 Analysis 1 No According to me, the verb “explain” can

not be used in multiple choice items.

The PUAT was administered to 177 eighth grade students from three public

middle schools in Golbasi for pilot study. Since the test measures student knowledge
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of pressure unit, it would be administered after students learn the content. There was
no time to apply the test on seventh grade students after they learned the content
since it was the end of the second semester. Therefore, the test was administered to
eighth grade students in the next academic year. The test was piloted in Golbasi since

the main study had been planned to be conducted in G6lbasi.

Table 3.6 Source of questions in the PUAT

Source of questions Number of question

Researcher 1,2,3,4,6,7,8,10, 16, 17

Textbooks/Test books 12%, 13%* 24%*

OKS 5" 9%,11° 14, 15°, 182,19, 20, 217, 227, 23°
Internet 25

* Liselere Hazirlik Seti Fen Bilgisi (2000), Giivender Yayinlari, Caglayan A.S. Basimevi, Izmir.

*# Ana-Fen Sinav Fen Bilgisi (1998), Sinav Yayinlari, Aydan Web Tesisleri, Ankara.

a: OKS-1998, b: OKS-1999, c: OKS-2000, d: OKS-2002, e: OKS-2003, f: OKS-2004, g: OKS-2006, h: FL-1987, i: EML-1990,
j: http://www.doe.mass.edu/mcas/2004/release/g9_10tech.pdf

The Cronbach alpha reliability coefficient was found as 0.85. According to
item analysis conducted via ITEMAN program, item difficulty and item
discrimination indices were in acceptable range. Hence, there was no need to discard
or change any question in the test. However, some modifications based on alternative
statistics were made on the choices of two questions. In question 5, the correct
alternative and one distracter were selected with a high rate. Then, these two
alternatives were examined. It was clear that the distracter can also be accepted as
correct so, it was replaced with a new alternative. In question 10, one distracter was
selected with a high rate. Then, all alternatives were examined. It was observed that
only in this distracter subject had been used. Hence, the structure of this distracter
was revised grammatically to make it similar to the other ones. The final form of the
PUAT after these changes is given in Appendix D. Table of test specification for this
test is given in Appendix E. Some statistics regarding the item analysis of pilot study

conducted via ITEMAN are given in Table 3.7.
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Table 3.7 Pilot study statistics for the PUAT

Number of items 25

Number of examinees 177

Mean 13.12
Standard deviation 5.52
Skewness 0.17
Kurtosis -1.09
Cronbach alpha 0.85
Mean item difficulty 0.53
Mean item discrimination 0.60

According to results of the pilot study, the PUAT test was appropriate to be
implemented on the sample of the study. The test was administered to sample of the
main study as pretest before the study (n=285) and as posttest after the study
(n=176). Although there were more than two weeks to the end of the semester, some
students were absent in the implementation process of the posttest, so sample size in
the posttest decreased. The researcher had taken attention of teachers to this probable
situation earlier but teachers were sure that most of students would come to class.
Additionally, this study started one month late with respect to official annual course
program because of the attendance to some activities to celebrate official holiday and
being late in teaching of the previous subjects. Therefore, the last scenario of the
pressure unit could not be taught since it was the end of the term. As a result, five
questions (11, 15, 16, 20, and 21) related with this topic were excluded from the
PUAT posttest.

Cronbach alpha reliability coefficients for the pretest and posttest were found
to be 0.34 and 0.41, respectively. The low reliability coefficient for the pretest is
plausible since students took the test before learning the content. But, the low
reliability coefficient for the posttest is an unexpected value when compared with the
result of the pilot study. This distinction may be emanated from decreased number of

items in the posttest and the disparity between achievement levels of both groups.
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Figure 3.3 indicates the achievement level of students in the pilot study with respect
to their first term science course grade which is higher than that of the students in the

sample of the study that was presented in Figure 3.1.
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Figure 3.3 Distribution of students’ science course grade in the pilot study

Item analysis of the post-PUAT in the main study revealed that there were six
items (5, 7, 9, 10, 22, and 24) which correlated negatively with the total test.
Therefore, these items were excluded in all of the analyses conducted in the study.
Then, Cronbach alpha reliability coefficient of the test was found as 0.72. In other
words, in statistical analyses, the PUAT was considered as a test covering 14 items
that are designated with a star mark in Appendix D. The removed items did not affect
the content validity of the test. Since they were randomly distributed on the content
and were not only from one topic. Hence, all topics presented in the table of test
specification (see Appendix E) could be measured with these 14 items. Descriptive
statistics of this final form of the PUAT are given in Chapter 4. It should be noted
that the Pre-PUAT and Post-PUAT were reduced to 14 items so mean score of these
tests is lower than that of the pilot study included 25 items.

Each correct answer was given one point whereas wrong answer and

unanswered items were scored as zero. Thus, students can get a minimum score of
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zero and a maximum score of 14 from the PUAT. Higher scores show that students’
academic achievement in pressure unit is high while lower scores mean that students’

academic achievement in pressure unit is low.

3.3.3. Scientific Process Skills Test (SPST)

Students’ scientific process skills was measured by Integrated Process Skill
Test: TIPS 11, developed by Burns, Okey and Wise (1985). The test was translated
into Turkish and adapted by Geban, Askar and Ozkan (1992) and obtained by
personal communication with Geban. The test consists of 36 multiple choice items
which were based on five process skills objectives that are modified and adopted
from the nine objectives (one of them has four parts, so a total of 12 objectives)
identified by Dillashaw and Okey (1980) for Test of Integrated Process Skills (TIPS).
In other words, number of TIPS II objectives was decreased by joining some
objectives of TIPS into one objective. The process skills tested by these tests are as
follows: identifying variables, operationally defining, identifying testable
hypotheses, data and graph interpretation, and experimental design. The aim with
TIPS II was to construct another set of items so that they could serve as an alternate
process skills test as well as enrich available item pool for diagnostic and summative
testing.

Burns, Okey and Wise (1985) declared that middle school students need up
to 50 minutes for completing the test. Since one lecture hour is 40 minutes in the
schools of this study, the researcher decided to reduce the number of items in the test
and firstly searched for the literature to find out such a test. Burns, Okey and Wise
(1985) recommend the test for grades 7-12 and state that it is free from any
curriculum or content area. However, according to Aydogdu (2006) the test was
more appropriate for eighth grade students than seventh grade students with respect
to cognitive development level and there were some questions related with the
content of eighth grade science class. By stating this reason, Aydogdu dropped some
questions that do not match with the content of seventh grade from the test, which
finally consisted of 28 items. After the pilot study of this test, three items that had
discrimination indices lower than 0.3 were also excluded from the test. As a result, a

test (see Appendix F-1) including 25 multiple choice items with reliability coefficient
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of 0.81 was obtained by Aydogdu (2006). The type of reliability was not expressed
by the researcher who also did not mention about content validity of this test. As
discussed in the next paragraph, content validity of the test was suffered while
discarding some questions from the original test.

This test, developed by Aydogdu, was implemented to 195 seventh grade
students from four middle schools in Go6lbasi as a pilot study of the current research,
in March 2007. The reliability coefficient was found as 0.62. Item analysis was
conducted using ITEMAN and it was observed that three items correlated negatively
with the total test. The results were not similar to that presented in Aydogdu’s study.
Then, the test was examined in terms of whether it assesses all the objectives stated
by Burns, Okey and Wise (1985) or not. In the original TIPS test, three questions
were written for each objective. At the end of the examination, it was seen that there
was no question measuring one of the objectives and some objectives were measured
by only one question in Aydogdu’s test. With this structure the test did not represent
the original test completely. In other words, content validity of Aydogdu’s test was
weak. Subsequently, for this study it was decided to assess each objective of the
TIPS II test with two items. Items with good item statistics attained from the pilot
study were included in this version of the test. As a result, the final form of TIPS II
test, which is named as SPST in this study, including 24 items was constructed (see
Appendix F-2). In other words, only 24 items selected from the original TIPS II test
were used to measure students’ scientific process skills in the current study.

The SPST was administered to 289 students as a pretest that resulted with
reliability coefficient of alpha to be 0.63 and 182 students as a posttest with
reliability coefficient of alpha to be 0.65. Five items (3, 5, 10, 11, 17) in the posttest
and two items (3, 11) in the pretest were correlated negatively with the total test.
Discrimination indices of all items except the five items were greater than 0.3. Mean
item difficulty and mean item discrimination of the posttest were 0.36 and 0.42,
respectively. Burns, Okey and Wise (1985) reported mean item difficulty and mean
item discrimination of TIPS II for a sample of students from grade levels 7-12 as
0.53 and 0.35, respectively. As a result, the five items stated above were excluded in
all of the analyses conducted in the study. Cronbach alpha reliability coefficient of

the test in this form was found as 0.75. In other words, in statistical analyses, the
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SPST was considered as a test that covers 19 items which are specified by a star
mark in front of each question number. All of the five objectives belong to TIPS II
test stated above still could be measured with these 19 items. Therefore, exclusion of
the five items did not affect seriously the content validity of the test used in the
current study.

For each correct answer, students get one point. Wrong answers and
unanswered items are scored as zero. Therefore, students can get a minimum score of
zero and a maximum score of 19 from the SPST test. Higher scores indicate that
students are good at scientific process skills whereas lower scores means that

students are weak in scientific process skills.

3.3.4. Attitude Test (AT) for the Pressure Content

The level of students’ attitude toward the pressure content was measured by a
test developed originally by Taslidere (2002) and then modified by Kiiciiker (2004)
by reversing five items to its negative form and changing two items to their new
forms which are 23th and 24th items. The original forms of these two items in
Taghdere’s study are as follows, respectively: “Simple electric circuit topics are more
interesting than other topics” and “I want to be a member of physics society”. Since
Tashdere and Kiiciiker studied on simple electric circuit topic, all items in the
attitude test covered the term “simple electric circuit”. This term was replaced with
“pressure” in the current study so that the test can be applied for the pressure unit.
Tashdere and Kiiciiker found Cronbach alpha reliability coefficient of the test as 0.94
and 0.83, correspondingly. The test, in which five-point likert type scale was used,
includes 24 items (see Appendix G). Each correct answer was given one point
whereas each wrong answer and not filled item was given zero. Hence, students can
get a minimum score of 24 and a maximum score of 120 from this test. Higher scores
indicate positive attitude, whereas lower scores represent negative attitude toward the
pressure unit. Five factors, which are enjoyment, self-efficacy, importance of
physics, achievement-motivation, and interest related behavior, are included in the
test. The item numbers belong to each factor as Taglidere found are indicated in

Table 3.8. Kiiciiker did not report about whether she conducted factor analysis or not.
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Table 3.8 Item numbers associated with the factors of the AT in Tashidere’s study

Factors Item numbers
Enjoyment 1,2,16, 17,23
Self-efficacy 9,10, 11, 18, 21
Importance of physics 3,4,5,13, 14
Achievement-motivation 6,7,8,12
Interest related behavior 15, 19, 20, 22, 24

Attitude test was administered as a pilot study of this current research in
March 2006 to 129 eighth grade students from three middle schools in Golbasi. The
Cronbach alpha reliability coefficient was found as 0.91. In the main study, the test
was applied on 224 seventh grade students as a pretest and reliability coefficient of
alpha was found as 0.85. The test was administered to 180 seventh grade students as
a posttest that resulted with a Cronbach alpha reliability coefficient of 0.90.
Therefore, the test seems reliable and is consistent with the result of Taslidere’s
study with respect to reliability. Factor analysis results of the attitude test used in the
current study with respect to pilot study, pretest and posttest are given in Tables 3.9,
3.10, and 3.13, respectively.

The KMO measure in the pilot study is 0.80 that indicates that the sample is
enough to conduct factor analysis. The observed significance level is 0.00 for
Bartlett’s test that indicates that there is a strong relationship among variables and
thus we can conduct a factor analysis for the data. Loading of items to the factors are
almost similar to the theoretical base proposed by Taslidere. However, four negative

items were loaded on a new factor as indicated in Table 3.9.

Table 3.9 Factor analysis of the AT in the pilot study of current study

Factors Item numbers
Enjoyment 1,2, 16,17
Self-efficacy 10, 11, 18, 21
Importance of physics 3,5, 14,23
Achievement-motivation 6,7,9, 12
Interest related behavior 15, 19, 20, 22

Negative items 4,8,13, 24
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For the pretest data of the current study, the KMO measure and Bartlett’s test
yielded the same values as observed in the pilot study. The factor analysis of pretest
data yielded seven factors. Then, the analysis repeated by restricting the number of
factor to five. Result is presented in Table 3.10. One item from importance of physics
factor and two items from interest related behavior were loaded in enjoyment factor.
Two items from importance of physics factor were loaded in achievement-motivation
factor. One item from enjoyment factor was loaded in interest related behavior
factor. Four negative items were loaded in a factor again. Loading of items to self-

efficacy factor is the same as observed in Taslidere’s study.

Table 3.10 Factor analysis result of the Pre-AT

Factors Item numbers
Enjoyment / Importance of physics / Interest 1,2,16,3,22 24
related behavior
Self-efficacy 9,10, 11, 18, 21
Achievement-motivation / Importance of physics 6,7,12,5, 14
Interest related behavior / Enjoyment 15, 19, 20, 23
Negative items 4,8,13, 17

The KMO measure was found as 0.86 for the posttest. The observed
significance level is 0.00 for Bartlett’s test. The factor analysis resulted with five
factors. The eigenvalues of the factors are presented in Table 3.11. According to the
table, five factors explain 57 % of the total variance.

The loading of items to the factors is represented in Table 3.12. In the first
factor, there are six items. Second factor includes seven items. Four items were
included in the third factor. Fourth factor consists of three items. Four items were
loaded on fifth factor.

The factors yielded from this analysis were named according to the
Taghidere’s study. The result is shown in Table 3.13. Bold numbers mean that they

were also observed in the same factor in the Tashidere’s study. Items with an asterisk



Table 3.11 Eigenvalues and explained variance for the factors

Component Initial Eigenvalues Rotation Sums of Squared
Loadings
Total %. of Cumulative Total %. of Cumulative
Variance % Variance %

1 7.804 32.515 32,515 3.629 15.119 15.119
2 1.903 7.930 40.445 3.622 15.090 30.209
3 1.607 6.698 47.143 2.713 11.303 41.512
4 1.272 5.300 52.443 2.067 8.614 50.126
5 1.181 4.922 57.365 1.737 7.239 57.365
6 997 4.155 61.520

7 974 4.060 65.580

8 .890 3.708 69.288

9 .801 3.336 72.624

10 746 3.109 75.733

11 .670 2.791 78.524

12 616 2.567 81.091

13 .559 2.328 83.419

14 522 2.174 85.593

15 501 2.086 87.679

16 467 1.945 89.624

17 434 1.806 91.430

18 409 1.705 93.136

19 3717 1.570 94.705
20 .299 1.244 95.949
21 278 1.156 97.106
22 .260 1.084 98.189
23 234 976 99.166
24 .200 .834 100.000

mean that they were loaded firstly on another factor but they were also loaded on a
second factor (see Table 3.12). These items were accepted as loaded on the second

factor because of the high relevance of these items with the second factor. Items 21

and 14 were loaded on factors of self-efficacy and importance of physics,

respectively, in the Taslidere’s study. However, in the current analysis they were

75

loaded on enjoyment item. Items 3 and 5 were loaded on the importance of physics

factor in the Taslidere’s study whereas in the current analysis they were loaded on

the interest related behavior factor. These items mention about the benefits of

learning the content in the life and future works of students. Students possibly

associated these items with their life so these items were loaded on the interest
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Table 3.12 Loading of items to the factors

Items Components
1 2 3 4 5
POSTAT21 .690 206 157 -.052 -.123
POSTAT14 .680 191 136 .103 .093
POSTAT2 .638 054 276 .048 054
POSTATI1 622 447 .097 036 .037
POSTAT9 529 213 344 062 .109
POSTAT23 .038 373 .199 042
POSTAT20 739 134 .083 047
POSTATI15 .683 159 .086 -.044
POSTATI19 672 197 .031 .061
POSTAT22 .604 343 .192 .065
POSTAT3 .587 -.088 173 176
POSTATI18 523 .382% 197 -.094
POSTATS 519 -.042 178 .033
POSTATI11 147 715 151 181
POSTAT6 243 651 -.003 175
POSTATI10 257 587 .168 -.281
POSTATI16 377 533 116 229
POSTAT17 186 .189 117 .807 116
POSTAT24 -.075 230 .044 720 .063
POSTATI12 452 .100 376 518 -.015
POSTAT4 -.112 .087 .079 .063 182
POSTATI13 443 -.159 -.088 320 539
POSTATS .183 -.009 239 491 516
POSTAT7 .194 397 423 -.068 S13

related behavior factor. Item 6 was loaded on the achievement-motivation factor in
the Taglidere’s study while in the current analysis it was loaded on the self-efficacy
factor. Items 17 and 24 were loaded on factors of enjoyment and interest related
behavior, respectively, in the Taglidere’s study. However, in the current analysis they
were loaded on the achievement-motivation factor. The phrases “studying on the
topics” and “number of lectures” as well as verbs “dislike” and “not to want” used in
these items are somehow related with achievement and motivation, respectively.
Therefore, loading of these items on achievement-motivation factor is plausible.
Items 7 and 8 were loaded on the achievement-motivation factor in the Taghidere’s
study whereas in the current analysis they were loaded on the importance of physics

factor. Students try to do best in the topics since they give importance to them. In
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addition, students do not endeavor in case of failure since the topics are not important
for them. Hence, loading of these items to the importance of physics factor is

reasonable.

Table 3.13 Result of factor analysis in the Post-AT

Factors Item numbers
Enjoyment 1, 2, 16%*, 23, 21,14
Interest related behavior 15, 19, 20, 22, 3, 5,
Self-efficacy 9%, 10, 11, 18*%, 6
Achievement-motivation 12, 17, 24,
Importance of physics 4,13,7,8

In summary, the aim of conducting this factor analysis was to present an
evidence to construct related validity for the AT. The factor pattern of the attitude
test observed in this study is not exactly the same as found by Taslidere (2002) in
terms of factor loadings. This may be due to the changes made by Kiiciiker (2004) as
reversing five items to their negative forms and replacing two items with the new
ones. However, the five-factor nature of the test is apparent also in this study. It can
be concluded that construct related validity of the test is supported but not strongly

through factor analysis.

3.3.5. Self-Evaluation Form (SEF)

As discussed in Section 2.9, it is suggested to use alternative assessment
techniques as well as traditional techniques to evaluate students’ learning in PBL.
instruction and the process of PBL. As an alternative assessment technique, student
self-evaluation was preferred for the current study. The SEF was developed to help
students in their self-evaluations.

The SEF consists of eight open-ended questions and it is presented in
Appendices H-1 and H-2 for the control and experimental groups, respectively. The

form designed in two forms. The subject matter name that students just studied on it
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was emphasized in the form for the control group. However, for the experimental
group, scenario name that students studied on it was emphasized in the form. The
SEF given in Appendices are designed for the first topic which is pressure in solids.
Six questions in the form were taken from the curriculum and guide book prepared
for the elementary school science and technology course (Talim ve Terbiye Kurulu
Baskanligi, 2005, p.47). Some of them were modified a little bit. Two additional
questions (i.e., ¢ and h) were developed by the researcher.

Both control and experimental groups were given self-evaluation form after
students were taught each topic or scenario. Students filled the form at home
individually and returned it to their teachers in the next lesson. Since students were
taught for three topics or scenarios, this form was administered three times. Then, the

researcher collected the forms from the teachers to analyze them.

3.3.6. Interviews

In order to realize the perception of students and teachers regarding the PBL
instruction interviews were conducted. At the end of the treatment, a group interview
was conducted with 10 students from the PBL-I group. The reason of interviewing
with only 10 students is that at the day of the interview there were 10 students in the
class. Because of time limitation, it was decided to conduct a group interview. They
were asked to state differences between the new and old science teaching
approaches. Moreover, the teachers participated in the study were interviewed after
the treatments. Three questions, which deal with differences between the new and
old science teaching approaches, difficulties in the application of new approach (i.e.
PBL), and students’ interest or participation in the course, were asked to the teachers.

Interview questions for both students and teachers are given in Appendix L.

3.3.7. Scenario Evaluation Form

The aim of this instrument was to take students’ opinion about scenarios
developed by the researcher before starting the main study. There are two parts in the
form. The first part includes 13 items with five-point likert type scale. The other one
is an open-ended part that is designed as to take students’ suggestions about the

scenarios. Two constructs were included in the scale. The first one is students’
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interest toward scenario measured by items 1, 2, 3, 7, 10, 12, 13 and the other one is
students’ problem solving approach measured by items 4, 5, 6, 8, 9, and 11. The
instrument is given in Appendix J.

This instrument was administered to 75 seventh grade students from five
middle schools in Balgat district of Ankara in June 2005, after students were
distributed the first genre of scenarios given in Appendix K-1 and read them. The
distribution of scenarios to schools is shown in Table 3.14. Each student was given

only one scenario and then requested to fill scenario evaluation form after reading the

scenario.
Table 3.14 Distribution of scenarios to schools
Scenario Name Schools Frequency

Bicycle Sinking into the Sand K&L 16
Draw Well M 17
Adventures of Three Climbers N 10
Interesting Experiences in Swimming (@) 32

Total 75

Results of this application will be discussed in Chapter 4. This
implementation was a part of needs assessment, since, through this instrument,
students’ opinions and suggestions about the use of scenarios in science courses were
taken. Then, gathered information was used in revising and developing scenarios by

the researcher. These issues are discussed in Section 3.4.

3.3.8. Classroom Observation Checklist

In order to check if experimental groups took a treatment based on PBL
instruction and control group took a treatment based on traditional instruction, an
observation checklist was prepared. In other words, treatment verification was
realized by using this checklist (see Appendix L). There are 33 items in the checklist.
It consists of items related to both treatments given to control and experimental
groups. The main properties of the PBL instruction and traditional instruction were

included in the checklist. There are four alternatives in the checklist: yes, partially,
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no, and not applicable (NA). NA is required since in one lecture period it is
impossible to give all steps of PBL treatment. Steps that are not included in the
content of the lecture observed were coded as NA.

Some lectures from each group were observed by two observers who filled
the observation checklist. One of the observers was the researcher of this study and
the other one was a Ph.D student in the department of Secondary Science and
Mathematics Education at METU. The reason of using two observers in some
lectures was to avoid the bias of the researcher and thus to obtain more reliable
result. The correlations between observers were calculated and observed that they
were high (see Section 4.9). Therefore, it can be concluded that observations made
by only one of the observers are also reliable. Thirteen lectures were observed out of
91. Hence, 14 % of the lectures were observed. For each group, a score that indicates
the degree to which the treatment given as desired way was calculated. The results

obtained from this checklist are presented in Chapter 4.

3.4. Instructional Materials

In this section, the teaching/learning materials used in the study will be
explained. These are; scenarios, “Let’s Investigate Scenario (LIS)” forms, teacher
guide for LIS forms, lesson plans, source books for students to help them in their

investigations, simple experiments, and introductory materials regarding PBL.

3.4.1. Scenarios

After the chapter, which is pressure, and its objectives were determined for
this study, the researcher began to search for real-life events related with subjects
given under pressure unit by using many resources such as; course book, textbooks,
encyclopedia, magazines, newspapers, TV channels, and Internet. Besides, the
researcher observed the environment to find out real-life events associated with the
teaching topics. This search process yielded a long list that consists of many real-life
events related with the pressure unit. Actually, this list constituted the basis of
curiosity survey discussed in Section 3.3.1.

The next step was to use these real-life events in developing scenarios. A

crucial question, how many scenarios should be produced, would be answered in this
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step. In annual course plan, about five weeks were devoted for pressure unit. In this
study, it was planned that PBL students should study on each scenario at least one
week period (i.e. three lecture hours) in order to reflect or create PBL nature in the
class. From this picture the researcher concluded that four scenarios would be
enough. Then, the content of each scenario was specified by dividing pressure unit
roughly into four parts that are pressure in solids, pressure in liquids, pressure in
gases/atmospheric pressure, and buoyant force in liquids (swimming/sinking in
liquids). Therefore, the development of four different scenarios based on objectives
of the contents described above was aimed.

After that the researcher began to write scenarios. Real-life events were tried
to be integrated in a meaningful way within a scenario. In this step, the researcher
acted as a scenarist. First of all, real-life events were combined into four categories
according to classification explained above. Then, by taking into account one or two
real-life events a scenario was written. Later, the scenario was enriched by
integrating other convenient real-life events in the same category. Story telling style
was embraced in writing scenarios since the sample includes seventh grade students.
The first developed scenarios are given in Appendix K-1. They were reviewed by
two instructors in physics education at a university in terms of some criteria given in
Appendix K-2. These scenarios were distributed to 75 seventh grade students from
five middle schools in Balgat district of Ankara in June 2005 in order to take their
opinions about them via scenario evaluation form given in Appendix J. The results
are discussed in Chapter 4. It is found that students have positive thoughts on the
scenarios. So, the researcher became sure to write and continue with this type of
scenarios. However, all of the objectives could not be integrated into the scenarios,
still. It should be noted that the events used in the first genre of scenarios were the
choice of the researcher.

The researcher decided to write second genre of scenarios by using the results
of curiosity survey so that scenarios can include real-life events that students curious
about them. The most interested events, most of them were related with health, in the
curiosity survey were tried to be integrated in a meaningful way within scenarios. It
was so difficult to write scenarios including events related with health. Some of them

were above the level of seventh grade students, so they were not used. Another
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adversity was to insert more than one objective into the scenarios related with health.
Although such complexity was existing, as a result, the second genre of scenarios
was produced by the researcher. Unlike first genre of scenarios, these scenarios were
supported by pictures associated with the events. They were piloted in three schools
at Golbagi, in May 2006. In other words, they were used in teaching-learning process
through PBL method.

In the first school, four different scenarios, which are presented in Appendix
K-3-Part A, were distributed in the class. They were related with pressure in liquids.
Events that students were most interested in were used in these scenarios. All of them
were related with health. Students could not make any experiments to propose a
solution to the problems since the events regarding health were so abstract for them
to conduct any experiment. Therefore, they could only search for information
required to solve the problems from a variety of sources. Then, the researcher
decided to select real-life events that can also be examined through making
experiments with simple tools for the main study.

In the second school, only scenarios related with pressure in solids were
piloted since the researcher was allowed only three lecture hours to study. Three
different scenarios, which are associated with the same objectives, were used. The
scenarios used in this implementation were given in Appendix K-3-Part B.

In the third school, three different scenarios, which were the same as used in
the second school, were used in the subject of pressure in solids. The purpose of
using more than one scenario was to give students more opportunity to study on
events that they are interested in. However, in this situation, classroom management
was so difficult and much time was consumed. For this reason, one scenario was
used for each other subject. Other scenarios regarding the remaining subjects are
presented in Appendix K-3-Part C.

After conducting pilot studies regarding scenarios, the researcher made
necessary changes and produced final forms of scenarios to be used in the main
study. These scenarios were given in Appendix K-4. The relationship between
scenarios used in the main study and objectives of the pressure unit is given in Table
3.15. Scenarios 1, 2, 3 and 4 are related with pressure in solids, pressure in liquids,

pressure in gases/atmospheric pressure, and buoyant force in liquids, respectively.
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Table 3.15 Objectives associated with the scenarios used in the main study

Scenario Scenario Name Objectives
No
1 Bicycle Sinking into the Sand 1,2,3,4,5
2 Aysegiil’s Camping Adventures 6,7,8,9,10, 11, 12,
3 Adventures of Three Climbers 13, 14, 15, 16, 17, 18, 19, 20
4 Aysegiil’s Camping Adventures-2 21, 22, 23, 24, 25

3.4.2. Let’s Investigate Scenario (LIS) Forms

In order for students to follow PBL process easily, “let’s investigate scenario”
forms were developed. These forms indicate all steps that students must do during
the lecture. After reading scenarios, students started to use this form. Students do the
required things and write them down on the form. These forms act also as a
notebook. Whatever students learn, there are places on the form to write them. In
other words, students do not need to use a different notebook. The forms used in the
pilot study were revised three times, which were presented in Appendix M-1. Then,
final versions of these forms given in Appendix M-2 were produced for the main
study. The forms given in Appendix M-2 are for individual works (i.e. PBL-I group).
Students who conducted group work during the PBL process were also given the
same format of the LIS form. However, LIS form for group work differs only in
terms of personal pronoun. For example, the first item in the individual-LIS form
appears as “Write down the problem situations (questions) you determined”. This
item is presented in the group-LIS form as “Write down the problem situations
(questions) you determined by discussing with your group members”. Therefore, LIS
forms for individual and group work have the same construct. For this reason, LIS
forms for group work are not included in Appendix section in order to prevent a bulk

Appendix.

3.4.3. Teacher Guide Book for LIS Forms
Teachers were supported by teacher guide book while students work on the

LIS forms. Actually, it is the LIS form. Some steps on the form, at which students
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probably will need guidance, were filled by the researcher to help teachers what to do
at that time. The aim was to facilitate teachers’ job and to inform them about what to
do in each step. For example, the space in the first step of teacher guide book is
empty. In this step students will define problems from the scenario and write down
on the space given in this step. Students can write whatever they want as a problem.
Therefore, students no need any guide in this step and teacher guide book is empty.
However, the space in the second step was filled in teacher guide book. It informs the
teacher about the problems that should be chosen by the class as a common problem.
Then the teacher knows how to guide student and acts accordingly. This guide book
is important since students may come up with different problems that may not be
related with the objectives of the pressure unit. The guide book notifies teachers
about the limitations regarding problem situations and thus ensures to follow
curriculum appropriately. Otherwise, students may study on problems that take away
students and teachers out of the curriculum. In summary, teacher guide book can be
considered as an answer sheet of LIS form. Teacher guide books developed for each

LIS form are presented in Appendix N.

3.4.4. Lesson Plans

In order for teachers to follow instruction based on PBL properly, lesson
plans were developed for each scenario. The PBL instruction developed for the
current study was mainly based on the principles stated by Duffy and Cunningham
(1996). The principles were discussed in Section 2.3 in detail. Therefore, lesson
plans for the experimental group reflect the nature of these principles. Lesson plans
were also supported and enriched by integrating the suggestions made in the PBL
literature. The integration process was explained under each title in Chapter 2.
Moreover, lesson plans of the PBL studies discussed in Section 2.13 were examined
in terms of how to integrate PBL instruction to the lesson plans.

The results obtained in the pilot study were useful in developing the lesson
plans for the main study. For example, all teachers participated in the pilot study
suggested to implement PBL instruction with individual working instead of group
working. They believed that PBL instruction might be more beneficial with this

design. This feedback was taken into account in the development of instruction for
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the main study and PBL instruction with students’ individual work as well as PBL
instruction with group working was developed. Before starting the treatments lesson
plans were given to teachers to take their feedbacks. The most prominent feedback
was on experiments. They stated that there is no laboratory in the school or there is
not enough equipment for making the experiments. Then, the researcher assured
them in preparing the experimental set ups.

How and when to use the instructional materials, discussed in this chapter,
were explained to teachers in the lesson plans. Lesson plans firstly inform teachers
about the topic with which the scenario is related. Then objectives were presented.
After that, step by step procedure was explained. The recommended time for each
step was also reported as shown in the first scenario of Appendix O. The main parts
of the lesson plans can be stated as follows: problem definition, search for
information from resources, the use of a scientific research method, proposing
solutions to the problem, solving problems requiring mathematical operations, and
self-evaluation. Teachers were requested to obey the lesson plans in their

instructions. They are given in Appendix O.

3.4.5. Source Books

Each class in which PBL was implemented was supported by many source
books so that students can search for information needed to solve problems emerged
from the scenarios. For this aim 26 different books related with the subjects included
in the pressure unit were obtained by the researcher and delivered each PBL class.
The books were kept in the class library. Students were directed to search for
information from these books as well as other sources they can reach when they
come into the third and fourth step explained in the LIS form. A table (see Appendix
P) that indicates which subjects are included in which books with their page numbers
was prepared for teachers. Thus, they were able to guide students in the search
process. The other benefit of this approach is to avoid time consuming in searching

the books.

3.4.6. Simple Experiments

For each problem situation suitable to carry out simple experiments, the
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researcher prepared experimental set ups and made them ready to be used by
teachers. Experiment part of the instruction was inserted to the lesson plans as the
12" and 13" steps. The experiments were designed to test the hypotheses made by
the class. Students decided whether the hypotheses supported or not by taking into
account the results of the experiments. Using the results of the experiments students
tried to propose solutions to the problems. Teachers were also trained about how to
do these experiments. This training was conducted at the schools two or three days
before the planned time of making the experiment. For each experiment, training was
continued up to about 10 minutes.

In the selection process, experiments were paid attention to be as simple as
possible. So, they could be done by using simple tools. In addition, they would match
with the problem situation and hypothesis. By taking into account these issues, the
course book, textbooks, and Internet were searched for the experiments. Then, the
researcher determined the experiments and made these experiments to see whether
they work well or not. Experiments not functioning as expected were replaced with
the new, working ones. Therefore, the researcher made sure that all experiments were
working well. The first scenario includes one experiment. There are seven
experiments in the second scenario. Five experiments are covered in the third
scenario. Finally, there are six experiments in the fourth scenario. The names and

details of these experiments are explained in lesson plans given in Appendix O.

3.4.7. Introductory Materials Regarding PBL

The researcher prepared some introductory materials in order to inform both
teachers and students about the PBL method. Before the implementation, both
students and teachers were given these materials. Students were requested to read
these materials so that they could get the idea about how to act during the PBL
process. Teachers directed students to these materials whenever they had difficulty in
any step of the PBL process. For example, in the first scenario, students faced with
difficulty in forming hypothesis. Then, teachers directed students to the related
section of the introductory materials. Students investigated an example of hypothesis
given there and then attempted to write their hypothesis. Therefore, introductory

materials were used by students whenever they needed during the treatment. In
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addition to written materials, teachers were also informed about the main aspects of
PBL via oral presentations before and during the implementation. These introductory
materials are given in Appendices R-1 and R-2 for students and teachers,

respectively.

3.5. Research Design

In Turkish school system, it is almost impossible to assign each subject to
experimental and control groups. For this reason, intact groups were used in the
current study. These intact groups were randomly assigned to control and
experimental groups. Moreover, students in control and experimental groups were
statistically matched on certain variables. Therefore, this study becomes a quasi-
experimental design. The type of design is the matching-only pretest-posttest control
group design (Fraenkel &Wallen, 1996, p.275).

The research design is shown in Table 3.16. According to this design, firstly,
both control and experimental groups were given pretests. Then, students in the
control and experimental groups taught with traditional teaching method and PBL
method, respectively. After treatments were completed, the posttests were given to
both groups. Covariate analysis was used to match students in the experimental and

control group on the pretests scores of the PUAT, SPST, and AT.

Table 3.16 Research design of the study

0 M X 0
(Pretest) (Matching) (Treatment) (Posttest)
PBL-G ISDIPST%T Statistical Instruction based on PBL IS)IPS?TT
group AT matching with group working AT
PBL-I ISDIPST%T Statistical Instruction based on PBL IS)IPS?TT
group AT matching with individual working AT
Control ISDIPST%T Statistical Instruction based on IS)IPS?TT

group AT matching traditional teaching AT
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3.6. Procedure

The procedure followed from the beginning of this research study to the end

of the dissertation writing is explained below. The steps generally are in order with

respect to time. Nonetheless, some steps occurred in different times as well. For

example; although literature review conducted at the beginning of the study, it was

also made at the middle and end of the study to make the study as current as possible.

Similarly, need analyses including students and teachers continued up to the main

study. The main steps followed during the preparation of this dissertation can be

described as follows:

Determination of research problem

Determination of key words

Literature review

Reading the sources obtained from literature review
Determination of population and sample

First trial of scenario writing

Need analyses

Development and implementation of curiosity survey
Development of instructional materials

Pilot study of instructional materials

Preparing experiment set ups for each class
Supplying resource books for each class
Development of tests

Pilot study of tests

Application of pretests

Main study (treatments were given)

Application of posttests

Data entering

Analysis of data

Writing the thesis

These steps are explained briefly in the following paragraphs. After the

research problem was determined for this study, the researcher specified key words

to be used in the literature review. The list of key words is given in Appendix S.
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ERIC, Academic Search Complete, Social Science Citation Index, JSTOR, Taylor &
Francis, Wiley InterScience, ProQuest (UMI) Dissertations & Theses, METU
Library Theses and Dissertations, Turkish Higher Education Council National
Dissertation Center, and TUBITAK Ulakbim databases were searched by using a
variety of combinations of the key words. Besides, some main journals in Turkey
such as Hacettepe University Journal of Education, Journal of Education and
Science, and Journal of National Education were reviewed. Moreover, OBES
database was used in order to know whether a needed article can be reached from the
libraries of universities in Turkey. PBL research in science education, especially
from middle school grades, was collected through this literature review. These
obtained sources were examined in detail.

Then, sample and population of the study were determined. In this step,
characteristics of population (mainly considered as socioeconomic status), school
type, and grade level were determined. Finally, schools thought to be participating in
the study were specified. Furthermore, the sample size was determined by following
the procedure explained by Cohen and Cohen (1983, p.155). First of all, the
researcher fixed alpha to 0.05, which is a convention in educational research. Cohen
and Cohen (1983, p.161) classified effect sizes as small (0.02), medium (0.15), and
large (0.35) measured by f*. According to the literature, the effect of PBL on middle
school students’ achievement was not clear. Therefore, it would be practical to set
effect size to a medium value of 0.15. Finally, power was set to 0.80 as suggested by
Cohen and Cohen (1983, p.162). Then, by using these preset values, the required
sample size for this study found to be 71.

The pressure unit on which this study was conducted was determined before
scenario writing process. After the researcher gained enough knowledge about
scenarios used in PBL through literature review, first trial of scenario writing was
started. Some scenarios were produced during this process. They were distributed to
some students to take their opinions on them. This was a part of need analyses.

Needs analyses continued through the curiosity survey. It was developed to
determine students’ most interested events regarding pressure unit subjects. The aim
was to use these events in scenarios so that they become more related with students’

interests. As a result, new scenarios were produced by using students’ most
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interested real-life events determined via curiosity survey.

Pilot study was conducted in 2006-2007 academic year for a period of one
month in three middle schools located in Golbasi. Scenarios and other developed
teaching/learning materials were used in teaching pressure unit. According to the
results of the pilot study, scenarios and other instructional materials were revised and
they were given final forms. Then the researcher prepared experiment set ups for
teachers. These experiments were designed so that the hypotheses emerged from the
problem situations in scenarios can be tested.

The researcher searched for printed resources in Turkish related with the
subjects of pressure unit. Internet was used and some major publishers were visited
for this purpose. A source book list consisting of 26 books was determined and four
pieces of each book were obtained since there were four classes that used PBL.
These source books were carried to each class and maintained in the class library.

Three instruments were determined to measure students’ development level
on some variables. The first one was achievement test that was developed by the
researcher by using some resources as discussed in Section 3.3.2. Attitude test and
scientific process skills test were taken from the studies of previous researchers.
However, some modifications were made on these tests. Pilot studies of these tests
were conducted in 2007-2008 academic year before the study started. According to
the results of these pilot studies, some changes were made on the tests. Moreover,
some open-ended measuring tools were developed and used in the study. They were
discussed in Section 3.3.

The main study was carried out in 2007-2008 academic year on seventh
grade students from the four middle schools in the city center of Golbasi district of
Ankara. Before starting the current study, necessary permission to conduct this study
was taken from the Ministry of Education. The permission document is presented in
Appendix T. At the end of the April 2007, the pretests were administered to both
groups by their teachers. In order to standardize the test administration process a
document (see Appendix Z) explaining instructions for the process of testing was
given to the implementers. They were requested to obey the rules of test
administration. Then, main study started. Students in the control group took

instruction based on traditional teaching, whereas students in experimental group
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taught with instruction based on the PBL. Treatments were given by the teachers of
the students included in the sample and continued up to five weeks except test
administration. After the treatment, students were given the posttests. For the PUAT
and the SPST tests one lecture hour was given to students to complete the tests. For
the AT test, students were given 15 minutes. The pretests and the posttests were not
administered exactly at the same time since the teachers did not start to teach the
pressure unit at the same time.

As data gathered through pretests and posttests, they were entered into the
SPSS program and they were analyzed. In addition, self evaluation forms gathered
from students at the end of each subject of the pressure unit were analyzed by using
document analysis method. The last step was writing the thesis. It was started in

March 2008 and finished in February 2009.

3.7. Implementation of Treatments
This section includes two sub-sections. First of all, treatment given in the
experimental groups is explained. Then, treatment given in the control group is

expressed.

3.7.1. Treatment Given in the Experimental Groups

Students in the experimental groups were taught via instruction based on the
PBL. Before explaining the implementation of treatment for the experimental groups
in the main study, what was done as a treatment in the pilot study is presented here.

Pilot study was conducted at three middle schools located in Go6lbasi in 2006-
2007 academic year. Students’ socioeconomic status and achievement level were low
in the first school. Students were grouped four by four in this school. In group
formation, students’ curiosity results obtained from curiosity survey were used. In
other words, students who are curious about the same events were grouped together.
In addition, groups were heterogeneous in terms of gender. A student guide book was
prepared and distributed to students before the implementation so that students know
about the main tenets of the PBL. method and about the steps that they should follow
during the PBL process. This guide book was presented in Part A of Appendix R-1.

Four different scenarios, which are presented in Part A of Appendix K-3, were
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distributed in the class. They were related with pressure in liquids. Two groups
studied on the same scenario. Other groups studies on different scenarios. All
scenarios were associated with the same objectives. Implementation continued up to
six class hours. Students wrote down what they do in each step of the PBL process
on their note books. The teacher did not make experiments; instead students were
expected to develop and make experiments if they need to do them. However,
students were not successful in doing this job. The cause of this may be the abstract
content of the scenarios which were related with health. They were just discussing
and searching some resources to reach a solution. It was clear that students should be
guided in developing and making experiments to propose a solution to the problem.
Because of having many numbers of scenarios, it was necessary to pay attention to
all groups individually. This situation resulted in difficulties in controlling class
discipline as well as so much time loss. The existence of five educationally
disadvantaged students who are bad at in reading/writing affected the study
negatively. Students stated that some friends did not contribute to the group work
especially at out of school studies. It was observed that students’ interest toward
course was high. The teacher was worried about the contribution of this method to
Secondary School Examination (SSE). Students presented their studies in both
written format via a portfolio and orally. Portfolios were prepared by each student
but they were not sufficient. Oral presentations were conducted group by group in
the theatre hall but they were not adequate. Since, some students in the groups were
not active during the presentation. Secondly, class was noisy during presentations
although the science teacher took attention of the class many times. One of the
reasons of this might be the big size of the theatre hall.

Students in the second school have higher socioeconomic status and were
more successful when compared with the students in the first school. One of the
teachers in this school said that she could not devote any time to such a teaching
method since the instruction used by the teacher was based on Secondary School
Examination (SSE). Other teacher also emphasized the importance of SSE but he
stated that such methods like PBL must be implemented in science courses. This
teacher allowed the researcher to study three lecture hours. Before the

implementation, students were given a guide book (see Part B of Appendix R-1) that
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inform them about PBL method and the steps they should follow during the PBL
process. This guide book differs from the previous one in terms of two main aspects
as well as some other small revisions. In this new form, steps of scientific method
were explained briefly and a criteria list to evaluate students’ work was inserted. The
scenarios, which were related with pressure in solids, used in this implementation
were given in Part B of Appendix K-3. A worksheet called “let’s write what we have
done” (this name was changed to “let’s investigate scenario” in the main study) was
prepared so that students can easily follow the steps of the PBL and write down
things that they have done in each step. This worksheet is given in Part A of
Appendix M-1. In the first lecture hour, while the researcher was explaining the main
steps that students should follow in the PBL process, one student asked that “What
about the SSE?”. Students were conscious about the SSE. After scenarios were
distributed to students, one student affirmed that “Teacher! This event is related with
pressure”. Most of the students had learned the subject in private teaching
institutions. After the end of the lecture, one student stated that “No need to learn
with this manner! P=F/S. Everything can be found through this equation”. Treatment
was continued up to three class hours. Teacher guided students to follow the steps of
the PBL. Few groups had prepared experiments related with their problems at home
and presented them in the class. Then, teacher made an experiment which was
associated with each problem encountered in each scenario. By using the results of
the experiment, teacher and students discussed the solution to each problem. Under
these conditions, i.e. students go to private teaching institutions and are conscious
about the OKS exam; it was observed that PBL can not be applied appropriately.
Since students had already learnt the content in private teaching institutions, learning
the content while solving ill-defined problems becomes meaningless. They had
already known that the context was related with pressure. Since students are
conscious about OKS exam, they do not want to engage with the activities of PBL.
Instead, they want to solve OKS type questions. Consequently, it was necessary to
pay attention the private teaching institution factor as well as students’ and teachers’
consciousness about the OKS exam while selecting the sample of the main study.
Socioeconomic status of the students in the third school was similar to that of

ones in the first school, which was low. Achievement level of students was also low.
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Implementation covered the pressure unit and proceeded about five weeks. Two
science teachers and one class from each were participated in this pilot study.
Students worked by groups formed by two students. Three different scenarios were
used in the subject of pressure in solids. The purpose of using more than one scenario
was to give students more opportunity to study on events that they were most
interested in. However, in this situation, classroom management was so difficult and
time was so consumed. For this reason, one scenario was used for each other subject.
Scenarios related with pressure in solids, which are given in Part B of Appendix K-3,
were the same as used in the second school. Other scenarios regarding other subjects
are presented in Part C of Appendix K-3. Student guide book presented in Part B of
Appendix R-1 was distributed before the implementation. The worksheet (first
version) used in the previous school was also used in this school but it was revised
two times during the study. These versions are presented in Part B and C of
Appendix M-1. At the end of the PBL process that students followed, summary
sheets (see Appendix U) including common problems on which students studied
were distributed to students. This sheet later became a part of the LIS form used in
the main study. Students answered each question by using information that they
learnt during the PBL process and wrote down on the sheets. The teacher made
contributions in answering questions when there was a missing point. Students asked
many questions about what to do during the study in first times, although they were
given the guide book. In both classes there were 2-3 students who are educationally
disadvantaged. Since the curriculum was so intensive there was no time for students’
presentations. Instead, they prepared something like that a portfolio. Students
experienced difficulty in designing and making experiments. Many groups did not
propose any experiment. Some groups copied other group’s experiment. Members of
the groups did not worked equally, even if the importance of group working was
emphasized in student guide book. Students were very interested in the experiments
that the teacher made to understand the underlying reason of the problems in the
scenarios. Classroom management in this school was easier when compared with the
first school. The most important factor of this was to follow only one scenario as a
whole class while teaching each subject. The researcher and the teachers agree that

students were very interested in the course. No enough time left for problem solving
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requires mathematical operations. The opinions of both teachers participated in the
study regarding the PBL method were positive. Even one of the teachers wanted to
use this method in “force and motion” chapter. One educationally disadvantaged
student’s participation to the course was attracted attention of the researcher and the
teacher. According to the teacher, the student was not interested in the lectures
before. But, in the PBL lectures he was raising his finger and attending the lessons.
For example, he had experienced the problem situation, sinking of bicycle to sand, at
home and then explained his experience in the class. Absence of group members
affected group working negatively. Common works that must be done out of school
did not occurred in most groups because of much distance between students’ homes.
Mathematics background of students was very weak. Students who are low achievers
were able to define pressure concept by using the events given in scenarios. Reading
speed of many students was slow, so they read scenarios in a long period of time. It
resulted with time consuming.

In the main study, treatment was given in two forms which were individual
work and group work. In other words, two classes of students followed PBL steps by
doing individual work (PBL-I group), the other two classes of students made group
working during the PBL process (PBL-G group). Apart from this, there was no any
difference between treatments given to experimental group classes. In the following
paragraphs, treatment given to PBL-G group is explained on the first scenario (see
Appendix O and Appendix M-2 ).

Before the first lecture, introductory materials regarding PBL were
distributed to students and requested them to read these materials at home. At the
beginning of the first lesson, scenario was distributed to students. Students were
given enough time to read the scenario. Then, let’s investigate scenario (LIS) form
was distributed to students. Students studied as groups including four to five
members. After reading scenario, each group identified problem situations in the
scenario and wrote them on the LIS form. Then, teacher allowed groups to present
their problems to the class. The problems were written on the board by the teacher.
Common problems were determined and students wrote them on the LIS form.
Common problems identified by groups were the expected ones. So, there was no

need to make any intervention by the teacher. In case of missing any expected
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common problem, teacher proposes that problem to the class and persuade them to
study also on it. Then, each group began to search for information from textbook and
resources obtained by the researcher and left in the class library. Before the search
process, groups filled the table given in the third step of the LIS form. They
determined learning issues, possible sources of needed knowledge and job schedule.
The jobs were shared by the members of each group. Then, students started to search
for information from the source books in the class library up to the end of the lesson.
Teacher encouraged students to continue search process at home. Students also were
allowed to take source books from the class to their homes. Through the
investigation of sources each student wrote down the knowledge that might be useful
for the solution of the problems to the spaces given in the fourth step of the LIS
form. After the search process, members come together and present their knowledge
to the group and try to propose a solution to the problems.

Second lesson starts with the implementation of a scientific method. First of
all, each group tried to generate hypotheses related with problems. Since students
faced with the hypothesis term for the first time, they were directed to their guide
book to see how a hypothesis can be generated. Teacher made some explanations
while students were investigating the example on the guide book. Afterward, each
group wrote down its hypotheses to the spaces given at the fifth step of the LIS form.
Next, groups and teacher presented their hypotheses to the class and they were
written on the board. The most useful hypotheses were determined through the whole
class discussion. Teacher also participated in this discussion. Generally, hypotheses
proposed by the teacher were chosen. Students’ hypotheses were not sufficient to
reach them a solution. The hypotheses determined by the class were written on the
spaces given at the sixth step of the LIS form. After, groups were expected to design
an experiment to test the hypotheses. Students were also requested to write down the
materials needed to make the experiment and how to make it on the spaces given in
seventh step of the LIS form. However, groups were not successful in this step. In
this case, the teacher proposed an experiment and then made it in the class. While
teacher was making the experiment, students filled the data table given at the ninth
step of the LIS form. In addition, groups determined the variables i.e., fixed variable,

changed variable, and measured variable, in the experiment. They were written on
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the variables table given in the ninth step. Then, each group tried to answer four
questions given at ninth step related with the experiment by using the data obtained
from the experiment. Teacher asked groups to present their answers to the class.
Through the guidance of teacher, groups learned the correct answers. Then, teacher
asked groups that whether the results of the experiment supported the hypotheses or
not. Each group discussed this issue with its members and then presented their ideas
to the class. Teacher also stated her idea that hypotheses supported by the experiment
and explained reasoning. This was the end of the second lesson.

Third lesson started with recommendations made by groups to the scenario
characters by taking into account the results of the experiments. Each group and
teacher presented their recommendations to the class. Then, students were requested
to think about real-life events that can be understood through the knowledge learned
while investigating the children’s problem given in the scenario. Each group
discussed this issue with its members and presented their ideas to the class. Then,
teacher gave some examples of real-life events related with the pressure in solids and
associated them with the scenario. After that, teacher made a summary of the subject
and solved problems requiring mathematical operations. At the end of the lesson,
self-evaluation form was distributed to students. Students were requested to fill this
form at home and bring it to the next lesson and submit to the teacher. In the lesson
plans given in Appendix O, the treatment is explained in more detail.

Among the six PBL approaches in the PBL taxonomy proposed by Barrows
(1986), the PBL instruction developed and implemented in the current study is more
close to the “problem based” approach which can be accepted as one of the radical
PBL approaches. In the current study, students were encountered with problems and
they tried to solve problems through inquiry. Students were given enough time for

their inquiry. Teacher did not give information directly, just guided students.

3.7.2. Treatment Given in the Control Group

Treatment given in the control group was based on traditional instruction
which is characterized by lectures that are predominantly teacher oriented. Teacher
acted as a source of knowledge and transmitted the knowledge to students. Students

were passive and acted as a knowledge receiver. The teachers were already using
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traditional instruction in their classes. However, the researcher requested from the
teachers to make at least one experiment for each topic. Since the PBL instruction
given in the experimental groups required conducting experiments, treatment given
in the control group also included experiments in order to minimize the effect of
making experiments in favor of the experimental groups on the outcomes of the
current study. Experiments were made by the teachers as a demo after the topics
were taught. Only one experiment for each subject was made so that the traditional
instruction does not turn into an experiment-based instruction. What has happened in
one lecture hour in the control group is explained below. Firstly, teacher gave the
definition of concepts and wrote the formula of concepts on the board. The teacher
requested students to write down the things written on the board to their notebooks.
In addition, the teacher said important points of the subjects and then students wrote
them on their notebooks. After giving theoretical knowledge of the subjects, teacher
started to solve problems requiring mathematical operations. Students write the
problems and their solutions to their notebooks. After solving a few problems on the
board, teacher requested students to solve next problems individually. When the
teacher asked who solved the problem, only few students raised their fingers. The
teacher chose one of them and the student solved the problem on the board.
Generally, the same students were solving the problems. Teacher used the textbook
rarely. Instead, she used ancillary books which were mainly based on testing.
Teacher made a demo experiment for each subject. There was no discussion among

the students.

3.8. Treatment Fidelity

Instructional materials developed by the researcher used in the treatment for
experimental groups were reviewed by some specialists to check whether they are
consistent with the PBL or not. For example, the supervisor of the study warned the
researcher about some steps in the development process of the treatment which were
more related with the 5-e learning method and then these steps were revised to make
hem compatible with the PBL method. In addition, these materials were submitted to
thesis monitoring committee periodically for checking. The committee made the

following recommendations regarding the treatment after the pilot study. Students
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can work also out of school. If students’ socioeconomic status is high, OKS problems
can be solved at the beginning of the lecture. The health course can also be used in
case of pressure of time. A resource storage should be generated in the class. The
study should include also the qualitative dimension. Treatment for experimental
groups was updated according to the recommendations of these specialists.

In more specifically, scenarios used in the study were examined by two
physics educators by using the criteria given in Appendix K-2. One reviewer paid
attention to three points for the first genre of scenarios. He stated that it would be
better if students make queries themselves instead of given in the scenario regarding
the problem situation. Moreover, he reported that students would generate problems
themselves. According to him, variables would be given in a table and then students
find answers of the problems from the table. Finally, he declared that third scenario
would be revised in terms of compatibility with two of the objectives. The other
reviewer usually emphasized revisions related with the content of the first genre of
scenarios. For example, he suggested replacing place of some paragraphs. In
addition, he recommended inserting weight of children as a variable to the first
scenario. Versions of scenarios obtained after making necessary changes can be seen
in Appendices K-1, K-3, and K-4. In parallel to these changes, versions of the LIS
form can be seen in Appendices M-1 and M-2.

Finally, a paper (Serin & Eryilmaz, 2006) that mention about the approach
used in the development of the scenarios for the PBL instruction used in this study
was approved by the scientific committee of Seventh National Science and
Mathematics Education Congress and was presented there. The approval of this
paper also indicated that scenarios used in this study were consistent with the PBL

method.

3.9. Analysis of Data

The data obtained through application of the PUAT, AT, and SPST as pretest
and posttest were entered to a new SPSS data file. Then, each student’s score from
these tests were computed. Thus, some variables (i.e. pre and post variables) of the
present study were constituted. Moreover, other variables which are students’ gender,

previous science course grade, group membership, and school were also entered to
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this SPSS file. Then, missing data analysis was conducted. Variables and subjects
were inspected in terms of missing values. They were treated with a convenient
method as discussed in the missing data analysis section in Chapter 4. Later,
descriptive statistics were conducted for each variable and for each treatment group.
Thus, information about the distribution of each variable was obtained. Following
descriptive statistics, inferential statistics were used on the data since the aim was to
generalize results obtained from the sample to the population. MANCOV A was
conducted for this purpose. Before conducting the MANCOVA, assumptions of this
analysis were checked. It was observed that all assumptions were met then the
researcher proceeded with the MANCOVA. The other reason for choosing
MANCOVA is that treatment groups are intact groups in this study. One group may
be superior to the other group in such a case. Therefore it is necessary to equate these
groups at least on one independent variable by using covariate analysis. Moreover,
the PUAT was not included in MANCOVA. Because, considerable amount of
students did not take posttests due to being absent at the day of test administration.
For this reason, sample size decreased in the posttests. It is observed that number of
students who entered all three posttests was decreased. In order to keep the power of
the study as high as possible it was decided to discard one of the dependent variables
from the analyses. The choice was based on the situation that resulted with maximum
number of students entered the remaining two posttests. As a result, the PUAT
variable was removed from the analyses. Thus, MANCOVA was conducted with two
dependent variables: post-AT and post-SPST. The raw data are presented in
Appendix V. Since multivariate test did not yield a significant difference for group
membership, there was no need to conduct follow up ANCOV As. Then, the data
were examined if there was an aptitude-treatment interaction (ATI), i.e, interactions
between covariates and treatments. ATI analysis was conducted for this aim. Each
group’s score on the dependent variables were computed for each category of
covariates. Next, the data were entered in an excel file and a graph for each possible
interaction was drawn. Observed interaction terms were interpreted by the help of
graphs.

Document analysis was conducted for the analysis of data collected through

self-evaluation form. The purpose was to explore the effect of treatments from
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students’ point of view. Firstly, about one fourth of the forms were examined in
detail and categories were generated. For example, students’ statements such as
“teacher explained topics, I listened to teacher/lecture, I tried to follow the teacher”
were constituted a category called “listening to teacher”. Each category was defined
in terms of students’ statements (see Appendix Y-1). The categories and their
observed frequencies were entered in an excel file. Since there were so many
categories, some of them which are similar to each other were combined and number
of categories was decreased. All forms were examined again by using the final form
of categories. Data including frequency of each category, unfilled cases, and non-
coded cases entered to an excel file. Then, treatment groups were compared on the

highly observed categories.

3.10. Power Analysis

Before starting the study, sample size determination process was conducted
so that the study would have a desired power at the end of the study. First of all,
effect size was set to medium effect size of 0.15 measured by f2 (Cohen & Cohen,
1983, p.161) by taking into account the results of previous research. The probability
of rejecting true null hypothesis (probability of making Type I-error) named as alpha
(o) was set to 0.05 which is usually accepted as a convention in educational research.
The probability of failing to reject a false null hypothesis (probability of making
Type II-error) named as beta () was set to 0.20. Therefore, the power of the study
(1- B), probability of rejecting a false null hypothesis, was set to 0.80. The choice of
this pre-set power value is based on the suggestion that Cohen and Cohen (1983,
p-162) made. Then, L value was determined by using the L values table presented in
Cohen and Cohen (1983, pp.526-527). The ks, term in the L values table indicates the
number of fixed factor used in the study. This is valid for MRC analysis. In the
current study covariance analysis was used. Therefore number of fixed factor used in
the current study would be converted to MRC format by using the equation of “n-1”
in which “n” indicates the number of levels in the fixed factor. There are three levels
in the fixed factor (group membership variable) of the current study. Therefore, ki
value for the present study is n-1=3-1=2. Then, L value was found as 9.64 for

0=0.05, power=0.80 and k,=2. The required sample size was determined by using the
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formula of “n” given by Cohen and Cohen (1983, p.155). The values of L (9.64),
effect size (0.15), number of covariates k, (4), and k;, (2) were substituted in the
formula and sample size was found as 71.

In the present study, the inferential statistics was conducted with 141
students. For this sample size, L value was calculated as 20.10 for medium effect size
of 0.15 and six independent variables by using the formula of “n” given by Cohen
and Cohen (1983, p.155). According to the L values table, this calculated L value
falls between power = 0.95 and power = 0.99. Thus, the calculated power of the

present study is between 0.95 and 0.99 but more close to the latter one.

3.11. Unit of Analysis

In ideal situation, it is expected that unit of analysis and experimental unit
would be the same. If this situation was satisfied than it can be said that
independence of observation was met. Unit of analysis for this study is each
individual. Experimental unit of the study is each intact group or class to which
treatment was given. Thus, unit of analysis and experimental unit are not same in this
study. Nested ANOV A was proposed for the solution of this problem in the
literature. However, the use of this procedure was so difficult for this study since
there were three treatments included in the study. In such a situation teachers would
have to give three different instructions; two of them are based on the two new
treatments and the remaining one is based on traditional instruction. Therefore, the
workload of teachers increases automatically in this situation. Of course, it is
difficult to find teachers who volunteer to participate in such a study.

It is inevitable that so many interactions among students may occur during
the instruction when the unit of analysis is class. From this point of view, it is
difficult to say that independence of observations was met during the treatment for
this study. However, students were not allowed to interact with each other during the
data collection procedure. Data collectors were warned about this issue. As a result,
it can be said that, at least during the measurement process, independence of
observations was met although unit of analysis and experimental unit are not the

same.
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3.12. Assumptions and Limitations
There are some assumptions for the current study which are given below:

¢ Students completed the tests seriously, consciously, and truthfully.

e Treatments were given according to the lesson plans.

e The tests were administered according to the regulations for test administration
prepared by the researcher.

¢ Independence of observations was satisfied.

e Characteristics of the four teachers who implemented the treatments were not
affected the results of the study.

Limitations of the study can be stated as follows:

e The study is limited to 7 grade students who are mostly low and medium
achievers from public middle schools, whose families have low socioeconomic
status, and who live at the suburban areas of the city.

e The study is limited to the “pressure” unit of the science course.

e Although students were expected to design and conduct experiments to propose a
solution for the problems, they could not so successful doing this job and most of
experiments were designed and made by the teachers.

e The treatment time was not sufficient for the PBL groups.

¢ Factor analysis of the Post-AT was not yielded the same factor structure as
declared by the original study. Especially, negative items broke down the original

factor structure. Therefore, reliability of the test should be interpreted carefully.
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CHAPTER 4

RESULTS

This chapter includes the following sections: results of the curiosity survey,
results of scenario evaluation form, missing data analysis, descriptive statistics,
inferential statistics, aptitude-treatment interaction, results of the interviews
conducted with students and teachers, results of the self-evaluation forms, results of

the classroom observation checklist, and summary of the findings.

4.1. Results of the Curiosity Survey
The curiosity survey (CS) was administered two times in different locations.

Results of each application are presented in the following two sub-sections.

4.1.1. Results of the Curiosity Survey in the First Implementation

The instrument was administered to 91 seventh grade students in June 2005
from five middle schools in Balgat district of Ankara. It was administered after
students studied the content of pressure unit in their schools. Gender distribution and
achievement level of the sample based on science course grade are given in Figures
4.1 and 4.2, respectively.

The alternatives, none, low, middle, and much, in the scale were coded as
zero, one, two, and three, correspondingly. Subsequently, item score was computed
for each item. The aim was to determine the most and least interesting items in the
survey. Since 91 students completed the survey, each item can take a maximum score
of 273 and a minimum score of zero. Some descriptive statistics for the item scores
are given in Table 4.1. According to Table 4.1, students’ curiosity level for all items
in general is between low and middle. The mean score of 137 corresponds to 1.5 with
respect to values assigned to categories of the scale. This observed value (1.5) falls

between low and middle curiosity levels.



105

50 20
47
e
40
15
30
10
20
:
g 10 )
= j
[0} [0}
=} =}
o o
o o
w 0 w 0
missing boy girl missing 1 2 3 4 5
Gender Science Course Grade
Figure 4.1 Gender distribution in Figure 4.2 Achievement level of students
the 1* implementation of the CS in the 1* implementation of the CS

Table 4.1 Some descriptive statistics of the CS regarding item scores in the 1%

implementation
N (number of item) 81
Mean 137
Standard deviation 20
Minimum 82
Maximum 185

The most and least interesting items which have scores one standard
deviation higher and lower than the mean of the 81 items in the curiosity survey are
represented in Tables 4.2 and 4.3, respectively.

According to Table 4.2, eight items out of 13 (62%) are related with health.
In addition, even if Items 7 and 8 were included in the course book, both of them
would be selected by the students as one of the events that they were most interested

in.
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Table 4.2 The most interesting items according to students in the 1* implementation

Rank Items Score

1 Swelling of face and slimming of legs observed on the astronauts 185
making research in the space.

2 Explosion of vessels because of hypertension. 177

3 An individual who became paralyzed because of suppressing a 175
sneeze.

4 Ting hearing occurs sometimes in our ears. 166

5 Arising of a backache after coughing. 166

6 Transportation of natural gas to homes. 165

7 Dancing of water gushes out from sprinklers at parks 164
accompanied by music.

8 A little swelling of a deflated ball itself in a sunny weather. 164

9 Rising in case of inhaling and sinking in case of exhaling when 162
we are in water up to the neck.

10 Feeling a pain in the ear when diving into the deep water. 161
Appearance of paralysis and loss of consciousness in divers when

11 they move from deep water to the surface in a very short period 160
of time.

12 Hearing of a crackle in the ear almost in every yawning and 160
gulping.

13 Cooking at a mountain requires less amount of time than cooking 158

at the sea level for the same meal.

Table 4.3 The least interesting items according to students in the 1* implementation

Rank Items Score

1 Shrinking of a juice box when the air inside it is sucked out 32
through a pipette.

2 Experiencing difficulty while cutting bread via a rough knife. 87

3 Ejection of water from a water gun. 102
A lady standing on ice with no heel shoes does not see cracks in

4 the ice whereas the same lady standing on ice with heel shoes see 105
cracks in the ice.

5 Blowing of wind slowly or fast. 107

6 The forward movement of an inflated balloon when it is released. 108
Construction of the bottom of a dam with thicker wall compared

7 109
to top of the dam.
A sudden backward movement of a water hose when it is

8 . . ) 114
inserted to a water tap that is opened quickly.

9 Building water tanks at high places. 115
Giving information such as 1022, 1024, and 1030 milibar for

10  istanbul, Ankara, and Izmir, respectively, in a weather program 115

presented in a TV channel.
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Contrary to the result obtained in the analysis of the most interesting items,
there is no item related with health in the least interesting items given in Table 4.3.
Six items out of 10 in Table 4.3 were discussed in the course book. Moreover, eight

items out of 10 are events that could be familiar to students from their environments.

4.1.2. Results of the Curiosity Survey in the Second Implementation

The instrument was administered to 195 seventh grade students in March
2006 from five middle schools located in Golbasi district of Ankara. The instrument
was administered before students learned the content of pressure unit. Since one
student did not complete the survey completely, it was excluded from the analysis.
Gender distribution and achievement level of the sample based on science course

grade are given in Figures 4.3 and 4.4, respectively.
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Since 194 students were included in the analysis, each item can take a
maximum score of 582 and a minimum score of zero. Some descriptive statistics for
item scores are given in Table 4.4. According to Table 4.4, students’ curiosity level

for all items in general is between low and middle. The mean score of 324
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corresponds to 1.7 with respect to values assigned to categories of the scale. This
observed value (1.7) falls between low and middle curiosity levels. The curiosity
level of this sample is a little bit higher than the first sample discussed in the

previous section.

Table 4.4 Some descriptive statistics of the CS regarding item scores in the o
implementation

N (number of item) 81
Mean 324
Standard deviation 56
Minimum 196
Maximum 445

The most and least interesting items which have scores one standard
deviation higher and lower than the mean of the 81 items in the curiosity survey are

represented in Tables 4.5 and 4.6, respectively.

Table 4.5 The most interesting items according to students in the o implementation

Rank Items Score
1 The reason of ting hearing occurs sometimes in our ears... 445
> The reason of hearing of a crackle in the ear almost in every 437

yawning and gulping...
3 How eye tension causes vision loss... 436
4 The reason of swelling of face and slimming of legs observed on 432
the astronauts making research in the space...
5 Why an individual became paralyzed because of suppressing a 418
sneeze...
6 Why blood tension is measured from the arm and at the heart 411
level...
7 How a newly produced bed speeds up blood circulation... 403
8 How a submarine sinks and goes up to the water surface... 400
9 Why lava is sprayed from volcano... 396
10 Why bleeding decreases when bloody body is held above the 387

level of the heart...

From Table 4.5 it is clear that eight items out of 10 (80 %) are related with
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health. This result is similar to the one obtained in the first implementation. There are
four common items (1, 2, 4, 5) that are observed in the list of most interesting items
in both the first and second implementations. Two items (8 and 9), which are not
related with health, draw the attention that they are far from students’ daily life.
There is no any item related with health in the least interesting items given in
Table 4.6. There are six common items (1, 2, 3, 6, 7, 8) that are observed in the list of
the least interesting items in both the first and second implementations. Moreover,
most of the events in the list can be seen at the students’ near environments and so
can be experienced by them easily. These results are similar to the ones obtained in

the first implementation.

Table 4.6 The least interesting items according to students in the 2" implementation

Rank Items Score

The reason of experiencing difficulty while cutting bread via a

1 . 196
rough knife...

2 How water guns eject water... 210
The reason of shrinking of a juice box when the air inside it is

3 ; 221
sucked out through a pipette...

4 How medication is squirted by a tool used to medicate plants... 226

5 Why it is difficult to drive a blunt nail... 231

6 The reason of the movement of a balloon forward when it is 237

inflated and released...
Why some cracks is observed in ice when a lady standing on ice 248

7 with heel shoes...

] The reason of a sudden backward movement of a water hose 254
when it is inserted to a water tap that is opened quickly...

9 Why special snow shoes are worn for long-distance walking in 255
the snowy places...

10 Why small piles are made under football shoes... 259

4.2. Results of Scenario Evaluation Form

The instrument was administered to students after they read one of the
scenarios given in Appendix K-1. In other words, each student read one scenario and
then filled the form. The instrument was distributed to 75 seventh grade students

from five middle schools in Balgat district of Ankara in June 2005 in order to take
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students’ opinions about scenarios. Items 1, 2, 3, 7, 10, 12, and 13 in the scenario
evaluation form show students’ interest toward scenario. Students’ responses to these
items are represented in Table 4.7. The percent values indicated in this table are
obtained by summing the values of agree and strongly agree alternatives. The results
obtained from each scenario are not presented here. Instead, their mean scores are
presented as the aim was to diagnose students’ overall tendency to this type of
scenarios. Therefore, values in Tables 4.7 and 4.8 do not belong to only one scenario,

instead they represent mean score of each item responded by students in different

scenarios.
Table 4.7 Students’ opinions about scenarios
Items N (%)
I am interested in the scenario. 55
I am curious about solution of the problems presented in the scenario. 57
I want to take science course via scenarios. 63
I liked from the presentation style of the scenario. 59
Scenario was boring. 32
The problem in the scenario does not attract my interest. 40
I do not want to endeavor to solve problem in the scenario. 36

The most noticeable finding in Table 4.7 is that most of the students (68 %)
did not agree with the statement of “scenario was boring”. In addition, 63 % of the
students wanted to take science course via scenarios. In general, most of the students
had positive thoughts on the scenarios.

The second factor in the scale measures students’ problem solving
approaches while solving the problems presented in the scenarios. The item numbers
in this category are 4, 5, 6, 8, 9, and 11. Table 4.8 indicates the order of the problem
solving approaches that students prefer with respect to their frequencies found by
taking into account both the alternatives “strongly agree” and “agree”.

The first three approaches in Table 4.8 were the most preferred ones which
are desirable behaviors in problem solving process in the PBL implementation. An
interesting result was that taking help from family while solving problem appears at

the end of the ranking. Furthermore, “I want my teacher to solve and explain the



problem in the scenario” statement that generally appears in traditional teaching

comes after the PBL based approaches.

Table 4.8 Students’ preferences in problem solving approach
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Problem solving approaches N (%)

In order to solve the problem in the scenario, I go to library and
search books.

I want to solve the problem in the scenario with my friends.

I make use of Internet while solving the problem in the scenario.

I want my teacher to solve and explain the problem in the scenario.
I want to solve the problem in the scenario myself.

I get help from my family while solving the problem in the scenario.

56

52
49
48
47
41

Students’ responses to the second part of the scenario evaluation form, which

is an open-ended part, were investigated through document analysis. This part was

filled by 29 students. Since number of the students was low and the comments were

not long, there was no need to generate categories or combining some comments into

a category. Instead, students’ comments were directly taken and treated as a

category. The results are presented in Table 4.9.

Table 4.9 Students’ comments on scenarios

Comments f
Scenario was beautiful. 14
Manner of telling was good. 4
Scenario was boring. 4
Scenario was informative. 4
Some other contexts might be included in the scenario. 3
I want to learn answers at the end of the scenario since I am curious aboutit. 3
Scenario is related with pressure. 2
Scenario was fun. 2
Scenario indicates relationship between science course and daily life. 1
I enjoyed from the effort of scenario’s character in solving problem. 1
I enjoyed that scenario’s character infers from each event. 1
Scenario should be presented through the speech of scenario’s character. 1
Scenario was plausible. 1
Science course becomes better via scenario. 1
Scenario must be more attractive. 1
Scenario contains many science topics. 1
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Document analysis indicated that students demonstrated positive thoughts
regarding the scenarios. Results from the first and second part in the scenario
evaluation form support each other. In summary, most of the students indicated
positive response regarding the scenarios. Moreover, they wanted to solve problem
situations given in the scenarios through mostly PBL based approaches.
Consequently, the researcher became sure in developing new scenarios which would
carry the characteristics of the scenarios used in this pilot study. In other words, the
researcher took into account the characteristics of the scenarios used in this pilot

study in developing new scenarios for the main study.

4.3. Missing Data Analysis
Missing values of all the variables at the beginning of the study are presented
in Table 4.10. The decrease in number of students entered the posttests was due to

absence of students because of being closer to the end of the semester.

Table 4.10 Missing values at the beginning of the study

Variables Present (N) Missing (N) Missing (%)
Pre-PUAT 285 30 9.5
Pre-SPST 289 26 8.3
Pre-AT 224 91 28.9
Post-PUAT 176 139 44.1
Post-SPST 182 133 42.2
Post-AT 180 135 42.9
Gender 315 0 0.0
Course grade 307 8 2.5
School 315 0 0.0

Then, students who entered all the posttests were determined. There were 150
students who took all the posttests. Students who did not enter all the posttests were
excluded from the study. However, in this way, number of the students were so
decreased. For this reason, it was decided to remove one dependent variable from the
analysis in order to increase number of students and thus increase the power of the

study. Number of students who took the Post-SPST and Post-PUAT was 158, the
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Post-SPST and Post-AT was 173, and the Post-PUAT and Post-AT was 150. These
results suggested to discard the PUAT variable and continue with the SPST and AT
variables with 173 students.

While examining the exam results of the PUAT and SPST, it was noticed that
independence of observations assumption was violated for the control group in
School C. Table 4.11 presents this situation. The control group in School C gets two

times higher scores in both pretests and posttests than all other groups.

Table 4.11 An evidence for the violation of independence of observations in the
control group of School C

Mean Scores
School A School B School C

Pre-PUAT  Control 4.63 4.16 8.00
(out of 14)  Experimental 4.58 4.92 5.18
Post-PUAT Control 4.42 5.28 10.41
(out of 14)  Experimental 4.73 5.96 4.71
Pre-SPST Control 7.04 5.86 10.88
(out of 19)  Experimental 6.50 5.64 6.64
Post-SPST  Control 5.88 6.67 12.38
(out of 19)  Experimental 5.27 7.48 7.29

It is known that there are no major differences in academic achievement of
groups with respect to their science course grades. Upon this, the researcher asked
this situation to the teacher of this group. The teacher verified that she had helped the
class in solving some questions. The teacher was teaching science course for the first
time. Before being science teacher, she was a class teacher in an elementary school.
She probably was worried about the test results of the control group class when
compared to experimental class. If the control group class got lower scores than the
experimental group class, she would interpret this situation as her failure in teaching
science, although, she instructed in both groups. This fear would have forced the
teacher to help the control group class in the tests. Therefore, the control group in
School C was excluded from the analyses. Then, number of students who entered all
the posttests was decreased to 141. As a result, analyses were carried out using the

data of these 141 students. Missing values of all the variables in this case are
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indicated in Table 4.12.

For missing data in the Pre-SPST and Pre-AT, dummy variables were created
and independent samples t-test was conducted. There were no significant mean
differences between students who entered the pretests and who missed the pretests on
the Post-SPST and Post-AT scores. Therefore, there is no need to use dummy
variables as independent variables in the analyses. And the researcher replaced

missing data with series mean.

Table 4.12 Missing values of the data used in the analyses

Variables Present (N) Missing (N) Missing (%)
Pre-SPST 131 10 7
Pre-AT 97 44 31
Post-SPST 141 0 0
Post-AT 141 0 0
Gender 141 0 0
Course grade 141 0 0
School 141 0 0

4.4. Descriptive Statistics

Gender distribution of 141 students included in the analyses was
approximately equal. Forty nine percent of the sample was male, and 51 % of the
sample was female. Achievement level of the sample with respect to their science
course grade is represented in Table 4.13. It is clear from the table that the sample

contains mostly low achiever students.

Table 4.13 Distribution of students’ science course grades

Science Course Grade f %
1 76 54
2 23 16
3 28 20
4 6 4
5 8 6

Total 141  100.0
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After missing data were replaced with series mean values, descriptive
statistics for the Pre-SPST, Pre-AT, Post-SPST, and Post-AT were computed. Some

of them are given in Table 4.14.

Table 4.14 Descriptive statistics for the Pre-SPST, Pre-AT, Post-SPST, and Post-AT

N Mean SD Skewness Kurtosis Min Max

Pre-SPST

Control 66 7.66 2.57 0.26 0.28 2 15
PBL-G 38 7.45 3.16 0.60 -0.07 2 15
PBL-I 37 7.37 2.90 0.96 1.19 3 16
Total 141 7.53 2.81 0.55 0.30 2 16
Pre-AT

Control 66 86.05 10.18 -0.04 2.29 51 115
PBL-G 38 8591 14.19 -1.04 1.26 46 112
PBL-I 37 88.20 11.27 0.19 1.44 60 113
Total 141 86.57 11.62 -0.47 1.84 46 115
Post-SPST

Control 66 7.05 2.76 0.39 -0.60 2 13
PBL-G 38 7.16 3.80 0.76 0.02 2 16
PBL-I 37 7.30 3.11 0.27 -0.42 1 14
Total 141 7.14 3.14 0.54 -0.11 1 16
Post-AT

Control 66 86.30 15.83 -0.91 2.08 29 112
PBL-G 38 89.66 15.44 -0.15 -0.61 55 120
PBL-I 37 90.19 16.37 -0.21 -0.46 53 118
Total 141 88.23 15.86 -0.50 0.76 29 120

Students can get a minimum score of zero and a maximum score of 19 from
the SPST. The Pre-SPST mean scores of the groups are approximately equal to each
other. The PBL-I group has the highest Post-SPST mean score compared to the other
groups. However, the mean differences on the Post-SPST mean scores between the
groups are very small. The minimum and maximum scores that students can get from
the AT are between 24 and 120. Mean scores of the groups with respect to the Pre-
AT are very close to each other. The PBL-I group gets the highest Post-AT mean
score compared with the other group. Skewness and kurtosis values are in range
between -2 and +2, except kurtosis values of the Pre-AT and Post-AT. However,

they are very small violations. As a result, all distributions can be accepted as normal
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distribution. The gain scores with respect to group membership are given in Table

4.15.

Table 4.15 Gain scores in the SPST and AT with respect to group membership
(N=141)

Test Group Gain Score (Posttest-Pretest)
Control -0.61
SPST PBL-G -0.29
PBL-I -0.07
Control 0.30
AT PBL-G 3.75
PBL-I 1.99

The most increase in mean scores with respect to the AT is observed in the
PBL-G group. Students in the experimental groups have higher gain scores than the
control group students with regard to the AT. All groups have negative gain scores
but close to zero with respect to the SPST.

In order to describe groups with respect to their academic achievement, the
PUAT variable was also included in the descriptive analysis as well as the SPST and
AT variables. The sample size in this case is 123 since only students who entered all
the posttests were included in the analysis but the control group students in School C
were not included in the analysis as discussed in Section 4.3. Descriptive statistics
for the PUAT, SPST, and AT variables are given in Table 4.16.

Students can get a minimum score of zero and a maximum score of 14 from
the PUAT. The Pre-PUAT scores of the groups are very close to each other. The
PBL-I group has the highest Post-PUAT score and the PBL-G group has the lowest
Post-PUAT score. The PBL-I group has the lowest mean score with respect to the
Pre-SPST. However, the PBL-I group has the highest Post-SPST mean score
compared to the other groups. But, the difference on the Post-SPST mean scores
between groups is very small. Mean scores of groups with respect to the Pre-AT are
very close to each other. The PBL-G group gets the highest Post-AT mean score
compared with the other group. Skewness and kurtosis values are in range between -

2 and +2, except kurtosis values of the Pre-AT and Post-AT for the control group.
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However, they are very small violations. As a result, all distributions can be accepted
as normal distribution. The gain scores with respect to group membership are given

in Table 4.17.

Table 4.16 Descriptive statistics for the Pre-PUAT, Pre-SPST, Pre-AT, Post-PUAT,
Post-SPST, and Post-AT

N Mean SD Skewness Kurtosis Min Max

Pre-PUAT

Control 66 4.48 1.59 0.39 -0.16 2 8
PBL-G 34 4.53 1.83 -0.03 -0.75 1 8
PBL-I 23 4.86 1.60 -0.24 -1.02 2 7
Total 123 4.56 1.65 0.13 -0.59 1 8
Pre-SPST

Control 66 6.76 2.39 0.54 0.58 2 13
PBL-G 34 6.85 2.90 0.72 0.22 2 14
PBL-I 23 591 2.10 0.06 -0.58 2 10
Total 123 6.63 2.50 0.61 0.50 2 14
Pre-AT

Control 66 86.45 10.20 -0.17 2.26 51 115
PBL-G 34 87.34  13.58 -1.15 1.90 46 112
PBL-I 23 89.56 14.25 -0.15 -0.10 60 113
Total 123 87.28 11.97 -0.46 1.43 46 115
Post-PUAT

Control 66 5.26 2.39 0.38 0.49 0 13
PBL-G 34 4.85 2.89 0.29 -0.41 0 12
PBL-I 23 5.65 1.97 0.03 -0.90 2 9
Total 123 522 2.46 0.22 0.02 0 13
Post-SPST

Control 66 6.14 2.55 0.50 -0.25 1 12
PBL-G 34 6.29 3.57 0.77 -0.05 2 15
PBL-I 23 6.87 3.06 0.59 0.61 1 13
Total 123 6.32 2.95 0.67 0.18 1 15
Post-AT

Control 66 86.30 15.83 -0.91 2.08 29 112
PBL-G 34 91.15 15.61 -0.38 -0.39 55 120
PBL-I 23 89.17 16.18 -0.02 -0.27 53 117
Total 123 88.18 15.85 -0.58 1.00 29 120

According to Table 4.17, the control and PBL-I groups’ gain scores in the
PUAT almost the same and higher than the PBL-G group’s. Students in the PBL-I

group have about 1.5 points higher gain score on the SPST than the students of other
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groups. The PBL-G group has higher gain score on the AT than the other groups.

Table 4.17 Gain scores in the PUAT, SPST, and AT with respect to group
membership (N=123)

Test Group Gain Score (Posttest-Pretest)
Control 0.78
PUAT PBL-G 0.32
PBL-I 0.79
Control -0.62
SPST PBL-G -0.56
PBL-I 0.96
Control -0.15
AT PBL-G 3.81
PBL-I -0.39

4.5. Inferential Statistics
In this section, first of all, determination of covariates is presented. Then,
assumptions of MANCOVA are checked. Finally, results of MANCOVA are

discussed.

4.5.1. Determination of Covariates
In order to specify which independent variables can be used as covariates,
correlations between all variables used in the study were calculated. The results are

given in Table 4.18.

Table 4.18 Correlations between potential covariates and dependent variables

Variables PostSPST PostAT PreSPST PreAT School Gender Course

Grade
PostSPST 1.00
PostAT 0.17* 1.00
PreSPST 0.34%* 0.28%* 1.00
Pre AT 0.05 0.50%* 0.21%* 1.00
School -0.03 -0.02 0.00 0.03 1.00
Gender 0.02 0.22% 0.06 0.12 0.08 1.00
Course 0.58%* 0.41%* 0.49%* 0.18%* -0.09 0.13 1.00
Grade

* Correlation is significant at the 0.05 level
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According to Table 4.18, the Pre-SPST, Pre-AT, gender, and course grade
independent variables had a significant correlation with at least one of the dependent
variables. Moreover, correlations among these independent variables are less than
0.80. Therefore, the Pre-SPST, Pre-AT, gender, and course grade can be used as
covariates. Since school variable did not meet the criteria mentioned here, it was not

used as a covariate.

4.5.2. Assumptions of MANCOVA

There are five assumptions to conduct MANCOVA: independence of
observations, normality, multicollinearity, equality of variances, and homogeneity of
regression.

In order to verify independence of observations, data collectors’ verified that
the students completed their tests by their own. In addition, the researcher examined
students’ exam results if there exist any violation of this assumption. A violation was
detected in one class through this investigation and students in this class were
excluded from the analyses. The details of this violation were discussed in missing
data analysis section. There was no other issue that was reported by the data
collectors. As a result, it can be said that independence of observations assumption
was met.

To check the normality assumption skewness and kurtosis values that were
given in descriptive statistics section were examined. A distribution having skewness
and kurtosis values between -2 and +2 can be accepted as normal distribution
(George & Mallery, 2003, pp.98-99). Only the kurtosis values of the Pre-AT and
Post-AT exceed £2 a little bit. This is not a serious violation. All other values are in
acceptable ranges. Therefore, it can be said that normality assumption was verified.
In addition, multivariate normality can be validated by using Box’s test. Table 4.19
indicates the result of this test. Since the p value is greater than 0.05, it can be
concluded that multivariate normality assumption was satisfied.

Multicollinearity refers to the existence of high correlation among a set of
independent variables (Cohen & Cohen, 1983, p.115). Correlations among covariates
were examined in order to check this assumption. All correlations are less than 0.80

as seen from Table 4.18. As a result, assumption of multicollinearity was verified.



Table 4.19 Box’s test of equality of covariance matrices

Box’s M 6.570
F 1.070
df1 6
df2 176004,4
Sig. 0.378

Assumption of equality of variances was checked through the use of
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Levene’s test. The result of Levene’s test is indicated in Table 4.20. Since all the p

values are greater than 0.05, the error variances across groups are equal. Therefore,

equality of variances assumption was verified.

Table 4.20 Levene’s test of equality of error variances

F df1 df2
Post-AT 1.515 2 138 0.223
Post-SPST 0.516 2 138 0.598

The last assumption, homogeneity of regression, was checked through the use

of Multivariate Regression Correlation (MRC) analysis. This analysis was conducted

for both dependent variables, which are the Post-SPST and Post-AT. Covariates

which are the Pre-SPST, course grade, Pre-AT, and gender constituted Set A. Set B

included group membership. Group membership was represented by dummy coded

variables in the data file. Set C covered interaction variables obtained by multiplying

Set A with Set B. The results of MRC analyses are shown in Table 4.21 and Table

4.22. According to these tables, there is no significant interaction between covariates

and group membership for the Post-SPST and Post-AT. This result implies that

homogeneity of regression assumption was met.
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Table 4.21 MRC analysis indicating homogeneity of regression assumption for the
Post-SPST

Change Statistics for the Post-SPST

Model R’ Change F Change dfl df2 Sig. F Change
Set A (Covariates) 0.342 17.659 4 136 0.000
Set B (Group membership) 0.005 0.515 2 134 0.599
Set C (Set A X Set B) 0.030 0.764 8 126 0.635

Table 4.22 MRC analysis indicating homogeneity of regression assumption for the
Post-AT

Change Statistics for the Post-AT

Model R”Change F Change dfl df2 Sig. F Change
Set A (Covariates) 0.370 19.954 4 136 0.000
Set B (Group membership) 0.004 0.468 2 134 0.627
Set C (Set A X Set B) 0.059 1.637 8 126 0.121

4.5.3. Result of MANCOVA

Since all of the MANCOV A assumptions were satisfied, the MANCOVA
was conducted. Dependent variables were the Post-AT and Post-SPST; fixed factor
was the MOT that indicates group membership and covariates were the Pre-AT, Pre-
SPST, course grade, and gender. The analysis indicated that there is no significant
mean difference on the collective dependent variables of the Post-AT and Post-SPST
between groups when the covariates were controlled (see Table 4.23). Therefore, the
first null hypothesis (except the PUAT) was not rejected. This result says that there is
no need to conduct follow-up tests to the MANCOVA and thus to discuss remaining
null hypotheses.

According to Table 4.23, observed power of the study is 0.16. This is lower
than the calculated power of the study, which was 0.80. The reason of the high
difference between calculated and observed power values is the difference between

the effect size values of each. While determining the calculated power, effect size
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was set to medium effect size. However, at the end of the study observed power was

associated with very small effect size (0.007 measured by eta squared).

Table 4.23 Result of MANCOVA

Effect Wilks’ F Hypothesis Error — Sig. Eta Observed
Lambda df df squared  power
Intercept  0.878  9.278 2 133 0.000 0.122 0.975
PreSPST  0.990  0.677 2 133 0.510 0.010 0.162
Course
orade 0.678  31.521 2 133 0.000 0.322 1.000
Gender 0.972  1.882 2 133 0.156  0.023 0.386
PreAT 0.793 17.374 2 133 0.000 0.207 1.000
MOT 0.986  0.482 4 266 0.749  0.007 0.164

Moreover, MANCOVA was also conducted with the three dependent
variables that are the Post-PUAT, Post-SPST, and Post-AT. The analysis revealed
that there is no significant mean difference on the collective dependent variables of
the Post-PUAT, Post-AT, and Post-SPST between groups when the covariates were
controlled (Wilks’ A=0.965; F(6,224)=0.680; p=0.666). Therefore, the first null
hypothesis was not rejected. So, conducting follow-up tests to the MANCOVA was

not necessary.

4.6. Aptitude-Treatment Interaction (ATI) Analysis

Although interaction terms indicated by Set C resulted with no significant F
change as shown in Tables 4.21 and 4.22, it was decided to investigate aptitude-
treatment interaction. Because, this non-significance might be due to the small
sample size which was automatically decreased while investigating the interactions.
For example, for students who are at moderate level with respect to course grade the
sample size of the PBL-I group is two and for students who are at upper level with

respect to course grade the sample size of the control group is three, etc. Therefore, it
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is valuable to examine effect sizes for each category of covariates with respect to the
Post-AT and Post-SPST.

In order to interpret interactions more easily, the levels of covariates which
are course grade, the Pre-SPST, and the Pre-AT were coded as lower, moderate, and
upper. Students whose course grade one and two were assigned to lower level, three
was assigned to moderate level and four and five were assigned to upper level. For
the Pre-SPST and Pre-AT, scores lower than one standard deviation from the mean
were assigned to lower level, scores higher than one standard deviation from the
mean were assigned to upper level. The scores between them were assigned to
moderate level.

Firstly, how big effect sizes exist for each category of covariates was
examined. Tables 4.24, 4.25, 4.26, and 4.27 indicate effect size values in the Post-AT
and Post-SPST with respect to the Pre-SPST levels, course grade levels, gender, and
the Pre-AT levels, respectively. It is observed that there are ten large effect sizes and
eight medium effect sizes. However, none of them are significant because sample
size was automatically decreased while investigating the interactions. Secondly, only
the graphs for medium and large effect sizes are drawn to investigate interactions

between covariates and treatments.

Table 4.24 Mean comparisons of the treatment groups in the Post-AT and Post-SPST
with respect to the Pre-SPST levels

Dependent Group membership Mean Standard Sig. Effect size
variable | J difference deviation
d-)) (oy)
Pre-SPST level = lower (npgr.g=11; nconwo=15; nppr.1=10)

PBL-G Control 14.81 17.09 0.10 0.87%*
PostAT PBL-G PBL-I 9.97 19.39 0.55 0.51*

PBL-I Control 4.83 17.09 1.00 0.28

Control PBL-G 1.84 2.84 0.28 0.65*
PostSPST Control PBL-I 1.30 2.28 0.72 0.57*

PBL-I PBL-G 0.54 2.84 1.00 0.19

Pre-SPST level = moderate (npg.g=18; Neonwoi=37; NppL1=21)

PBL-I Control 4.23 12.41 0.79 0.34

PostAT PBL-I PBL-G 2.24 16.40 1.00 0.14

PBL-G  Control 1.99 12.41 1.00 0.16
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Table 4.24 (continued)
Dependent Group membership Mean Standard Sig. Effect size
variable | J difference deviation
(R)) (o))
PBL-I Control 0.77 2.29 1.00 0.34
PostSPST PBL-I PBL-G 0.21 3.86 1.00 0.05
PBL-G  Control 0.56 2.29 1.00 0.24
Pre-SPST level = upper (npgr.g=11; Nconiror=13; nppr1=10)
PBL-I Control 6.64 17.36 1.00 0.38
PostAT PBL-I PBL-G 12.83 17.23 0.46 0.74%*
Control  PBL-G 6.19 17.23 1.00 0.36
PBL-I Control 1.55 3.26 0.97 0.48%
PostSPST PBL-I PBL-G 0.44 3.48 1.00 0.13
PBL-G  Control 1.10 3.26 1.00 0.34

* Medium effect size; ** Large effect size

Table 4.25 Mean comparisons of the treatment groups in the Post-AT and Post-SPST
with respect to course grade levels

Dependent Group membership Mean Standard Sig. Effect size
variable I J difference deviation
d-) (on)
Course grade level = lower (nppr.6=23; Neontroi=47; Npp11=29)

PBL-I Control 6.80 15.64 0.23 0.43
PostAT PBL-I PBL-G 1.79 15.08 1.00 0.12

PBL-G  Control 5.02 15.64 0.67 0.32

Control  PBL-G 0.73 2.73 0.79 0.27
PostSPST Control  PBL-I 0.19 2.51 1.00 0.08

PBL-I PBL-G 0.54 2.73 1.00 0.20

Course grade level = moderate (nppr.g=10; Neontror=16; NppL1=2)

Control PBL-G 6.40 17.03 0.71 0.38
PostAT Control  PBL-I 12.00 4.24 0.70 2.83%*

PBL-G PBL-I 5.60 4.24 1.00 1.32%*

PBL-I Control 3.63 2.80 0.33 1.30%*
PostSPST PBL-I PBL-G 4.20 3.16 0.22 1.33%%

Control PBL-G 0.58 3.16 1.00 0.18

Course grade level = upper (nppr.G=5; Ncontrol=3; NpRLI=0)

PBL-G  Control 1.60 7.00 1.00 0.23
PostAT PBL-G PBL-I 1.27 9.29 1.00 0.14

PBL-I Control 0.33 7.00 1.00 0.05

PBL-G  Control 1.73 0.58 1.00 2.98%*
PostSPST PBL-G PBL-I 2.57 2.32 0.34 1.11%*

Control  PBL-I 0.83 2.32 1.00 0.36

** Large effect size
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Table 4.26 Mean comparisons of the treatment groups in the Post-AT and Post-SPST
with respect to gender

Dependent Group membership Mean Standard  Sig. Effect
variable I J difference deviation size
(I-J) (oy)
Gender = male (nppL-g=19; Neontrol=33; nppL1=17)

PBL-G Control 5.70 17.52 0.75 0.33
PostAT PBL-G PBL-I 0.02 16.12 1.00 0.00

PBL-I Control 5.69 17.52 0.80 0.32

PBL-G Control 1.45 2.55 0.33 0.57*
PostSPST PBL-G PBL-I 1.17 3.10 0.79 0.38

PBL-I Control 0.28 2.55 1.00 0.11

Gender = female (npg1.6=19; Nconror=33; NppL 1=20)

PBL-I Control 1.66 12.55 1.00 0.13
PostAT PBL-I PBL-G 0.65 13.87 1.00 0.05

PBL-G Control 1.01 12.55 1.00 0.08

PBL-I Control 0.17 2.93 1.00 0.06
PostSPST PBL-I PBL-G 1.39 3.60 0.53 0.39

Control PBL-G 1.22 3.60 0.56 0.34

* Medium effect size

Table 4.27 Mean comparisons of the treatment groups in the Post-AT and Post-SPST
with respect to the Pre-AT levels

Dependent Group membership Mean Standard Sig. Effect size
variable | J difference deviation
(R)) (o1)

preAT level = lower (nppL.G=7; Ncontrol=8; NpRL1=3)

PBL-G Control 5.57 15.20 1.00 0.37
PostAT PBL-G PBL-I 0.90 10.07 1.00 0.09

PBL-I Control 4.67 15.20 1.00 0.31

PBL-G Control 1.02 3.52 1.00 0.29
PostSPST PBL-G PBL-I 3.14 4.00 0.89 0.79%*

Control  PBL-I 2.13 4.00 1.00 0.53%

PreAT level = moderate (npgr.g=24; Ncontoi=49; NppL1=28)

PBL-I Control 3.75 14.12 0.88 0.27
PostAT PBL-I PBL-G 0.35 14.98 1.00 0.02

PBL-G  Control 3.40 14.12 1.00 0.24

PBL-G  Control 0.29 2.62 1.00 0.11
PostSPST PBL-G PBL-I 0.06 2.66 1.00 0.02

PBL-I Control 0.23 2.62 1.00 0.09

preAT level = upper (nppL-G=7; Neontroi=9; NPRL1=6)

Control  PBL-G 1.56 10.65 1.00 0.15
PostAT Control  PBL-I 1.72 10.72 1.00 0.16

PBL-G PBL-I 0.17 10.72 1.00 0.02
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Table 4.27 (continued)

PBL-1 Control 1.44 2.98 1.00 0.48*
PostSPST PBL-I PBL-G 3.19 3.13 0.31 1.02%:*
Control PBL-G 1.75 3.13 0.94 0.56*

* Medium effect size; ** Large effect size

In the following four sub-sections the graphs that indicate interactions
between covariates and treatments will be presented. These sections are based on the
covariates. In the graphs, only the regions that indicate medium or large effect size

are discussed.

4.6.1. Interactions with respect to the Pre-SPST
Interactions between the Pre-SPST and treatments in the Post-AT and Post-

SPST are illustrated in Figures 4.5 and 4.6, respectively.
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Figure 4.5 Interaction between the Pre-SPST and treatments with respect to Post-AT

According to Figure 4.5, students who are low achievers in the Pre-SPST and
in the PBL-G group have higher the Post-AT mean scores than the other groups.
Upper level students with respect to the Pre-SPST have higher the Post-AT mean
scores when they are in the PBL-I group compared with the PBL-G group. The other

effect sizes are small so they are not discussed.
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Figure 4.6 Interaction between the Pre-SPST and treatments with respect to the Post-
SPST

Figure 4.6 indicates that students who are at lower level with respect to Pre-
SPST and are in the control group have higher Post-SPST mean scores than students
in the other groups. For students who are at upper Pre-SPST level, the PBL-I group

students have higher Post-SPST mean scores than the control group students.

4.6.2. Interactions with respect to Course Grade

Interactions between course grade and treatments in the Post-AT and Post-

SPST are shown in Figures 4.7 and 4.8, respectively.
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Figure 4.7 Interaction between course grade and treatments with respect to Post-AT
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Figure 4.7 indicates that although mean scores of groups on the Post-AT are
close to each other for lower and upper level students with respect to course grade,
for students who are moderate in academic achievement, the control and PBL-G
groups’ students have higher the Post-AT scores when compared with the PBL-I
group’s students.

According to Figure 4.8, the PBL-I group has higher Post-SPST mean scores
than the other groups if students’ course grade level is moderate. On the other hand,
for upper level students with respect to course grade, the PBL-G group has higher

Post-SPST mean scores than the other groups.
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Figure 4.8 Interaction between course grade and treatments with respect to the Post-
SPST

4.6.3. Interactions with respect to Gender

Interactions between gender and treatments in the Post-SPST are shown in
Figure 4.9. The graph for the Post-AT was not drawn since effect sizes for this
dependent variable are small as shown in Table 4.26. According to Figure 4.9, male

students in the PBL-G group have higher Post-SPST mean scores when compared

with male students in the control group.
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Figure 4.9 Interaction between gender and treatments with respect to the Post-SPST

4.6.4. Interactions with respect to the Pre-AT

Interactions between the Pre-AT and treatments in the Post-SPST are shown
in Figure 4.10. The graph for the Post-AT was not drawn since effect sizes for this

dependent variable are small as shown in Table 4.27.

e

[72]

% —e— Control
§ —a—PBL-G
= —a—PBL-I
©

Q

=

lower moderate upper
PreAT level

Figure 4.10 Interaction between the Pre-AT and treatments with respect to the Post-
SPST

Figure 4.10 reveals that students who are at the lower Pre-AT level have
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higher Post-SPST mean scores if they are in the PBL-G group and the control group.
On the contrary, for students who are at the upper Pre-AT level, the PBL-I students
have higher Post-SPST mean scores than the control and PBL-G students. Moreover,
for students who are at the upper Pre-AT level, the control group students have

higher Post-SPST mean scores than the PBL-G group students.

4.7. Results of Interviews
In this section, firstly, results of interview conducted with the students taught
with the PBL-I instruction are presented. Then, results obtained from teacher

interviews are introduced.

4.7.1. Results of Student Interview

A group interview with 10 students exposed to PBL-I instruction was
conducted after the treatment. Students were asked the following question: “What are
the differences between the old and new science teaching approaches?” Responses
on which at least about half of the students participated in the interview agree are
presented here. The results are as follows. Participation to the lesson was increased.
They were more interested in the course. The number of experiments, which were
enjoyable according to students, made in the class, was increased. The new approach
was amusing. Thinking process and presenting ideas (in proposing hypothesis and
solution to the problems, etc.) were much appeared in this new approach than the
previous teaching approach. Discussions were enjoyable. Lessons were not boring,
time was passing quickly. In the previous teaching approach, there were complete
lecturing, many problem solving, and drawings. Some students were anxious about
what can be asked in the written examination in the PBL class, since they stated that
there was definite knowledge in the previous teaching approach while in the new
approach information was not given directly. Forming hypothesis and finding or

designing experiments were not enjoyable. Specifying learning issues was boring.

4.7.2. Results of Teacher Interview
Teachers were interviewed after the treatment. They were asked three

questions (see Appendix I). Teachers were responded the first question, “What are
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the differences between the previous and new science teaching approaches?”, as
follows. The teacher of interviewed students stated that she was not so tired in the
PBL class when compared to traditional class. The PBL class was better than
traditional class in explaining definitions of science concepts in the written
examination made by the teacher. According to the second teacher, students’

thinking and their effort in forming hypotheses were the most different things that
had not seemed in traditional teaching. The last teacher reported that the time was not
adequate to complete all the PBL tasks.

The second question directed to the teachers was “What are the difficulties in
the application of new approach (i.e. PBL)?” The first teacher stated that KWL table
was not functioning as intended. Moreover, students were not successful in
specifying the learning issues. She was uncomfortable when an observer was in the
class. The second teacher reported that the time was not enough to complete all the
PBL tasks. The last teacher declared that she had difficulty in implementing the PBL
instruction since the class was so crowded. Especially, at the beginning of the study,
implementation of the PBL instruction was difficult.

The third question asked to the teachers was “How was students’ interest
toward and participation in the course?” The first teacher felt that students were self-
confident. Let’s investigate scenario form was useful in guiding students what to do.
Students who had not participated in the lessons before were participating the
lectures of the PBL. The second teacher claimed that students were willing to talk so
much related with the content of the lecture in the PBL class. Low achiever students
also explained their ideas at any step of the PBL process. Students examined the
resources located in the class library during the research process. The last teacher
argued that participation of students to the lesson was increased in the PBL class
when compared to the traditional class. However, some group members were not

eager to contribute to the group work activities.

4.8. Results of Students’ Self Evaluation
Self-evaluation form (SEF, see Appendices H-1 and H-2) includes eight
items. Students were requested to fill this form at their home after each subject was

completed and then return it to their teachers. A total of 231 self-evaluation forms
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came back to the teachers. Number of students who filled the forms for each subject
and treatment group is presented in Table 4.28.

Document analysis was conducted for the collected self-evaluation forms.
First of all, about one fourth of the forms were examined to see what categories can
be generated. So many categories were observed. Then, some categories which are
similar to each other were combined and number of category was decreased. All
forms, then, were examined again by using the final form of the categories.

Description of each category presented in Table 4.28 was given in Appendix Y-1.

Table 4.28 Categories emerged from the analyses of SEF with at least 20 percent of
occurrence
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Problem solving 1 0 15 13 2 7 4 4 2 8 30 2 34
@1 (0 “42) @3 (33 (260 (16) (25 @) @O (28 (1) 32
No difficulty 2 4 1 4 0 2 3 3 5 5 14 4 11
M (33 G A3 O @ «d2) 19 (20) 19 a3 (22) (10
Experiment 0 3 5 2 2 6 0 3 0 2 2 5 16
0 (25 49 O _@G3) 22 O 19 O N @ (28 15
Unexpected Things I
Encountered
Experiments 1 2 5 1 4 4 0 2 0 3 2 6 14
) @ a7 a4 @) () 15 O 13 O dn @ (33 13
I Would Study Like That
Repetition 7 0 2 7 0 1 7 1 2 0 23 0 4
@6 O © @) © @ @8 © ¢ © Q) O @
Research 4 2 7 2 0 5 0 6 1 4 7 2 22
as an a9 o O 19 O @63 @ a5 o an @2y
Better study 8 2 9 6 1 11 3 1 6 8 23 3 29
‘ (30) (A7) (25 (200 A7) (G (12) (© @4 G 2 A7) @27
In the same way 0 3 2 0 3 4 3 3 4 7 7 6 16
0 (25 (©) © (50) d5 12) 19 d6) (26) (1) (33) (15)
Solving a Problem in Your
Environment
Daily life examples 3 4 3 6 11 4 14 8 5 10 28 15 25
(11) (33) (8) (20) (183) (15) (56) (50) (20) (37) (26) (83) (24)

* f indicates frequency of each category observed in the related title of the self-evaluation form



134

In Table 4.28, f columns indicate frequency of each category observed in the
related title of the self-evaluation forms filled by students. Since number of students
in the control and experimental groups were not equal, comparisons were made by
using percent values instead of frequencies. Some percent values in a few cells in the
tables is greater than one hundred since some students expressed more than one thing
associated with the related category. In this section, only the categories with an
occurrence value of at least 20 percent for at least one group with respect to total
scores are discussed. This value is arbitrary and specified as a cut off point in order
to avoid engaging with small numbers and to make robust conclusions based on big
numbers. All categories emerged from the analysis of self-evaluation forms are
presented in Appendix Y-2 with their frequency and percentage values. For the PBL-
I group; data were obtained only from two subjects that are pressure in solids and
pressure in liquids. Results are discussed in the following eight sub-titles which are

questions directed to students through self-evaluation forms.

What Did I Do?

A relatively high ratio of listening to the teachers and writing what the
teachers said or write on the board was observed in the control group, whereas, no
student in the PBL-I group and few students in the PBL-G group stated this issue.
Students in all groups were engaged with problem solving that was highlighted much
more in the control group compared to the PBL-I and PBL-G groups. It should be
noted that students in the former group mostly dealt with problems requiring
mathematical operations, however, students in the other groups usually worked on
the PBL problems. Conducting research and engaging with scientific process steps
were stated much more by the PBL-I and PBL-G group students. Helping one
another was stated mainly by the PBL-G students and then by the PBL-I and control

group students, respectively.

What Did I Learn?
The PBL-I group students indicated relationship between variables with a
higher ratio than the other groups. Number of students expressing that they learned

something about the subject was higher in both the PBL-G and PBL-I groups than



135

the control group. Physics principles and drawing categories were observed more in
the control group when compared with the PBL groups. The PBL groups presented
more daily life examples than the control group. Both the control and PBL-I groups
stated that they learned some definitions but the latter one with a higher ratio.

However, no PBL students mentioned about this issue.

How Did I Help My Friends?

One third of students in both the PBL-I and PBL-G group emphasized
research under this title. Only one percent of students in the control group
highlighted this category. Helping friends through discussion or presenting ideas was
observed mostly in the PBL-I group. All groups were almost equal in terms of
explaining the subjects to friends in order to help them. Helping in problem solving
was reported mostly by the control and PBL-G groups. About one fourth of students
in the control group stated that they did not help their friends, whereas the ratio was

lower in the PBL groups.

The Best Things I Did

Listening was one of the best things students in the control group did during
the lectures. On the other hand, the ratio of listening category in the PBL-I and PBL-
G groups was very low. Problem solving was appeared about equally in all groups.
Experiments and research were reported much more by the PBL groups than the
control group as one of the best things they did. Hypothesis category was observed
much more in the PBL-I group compared with the PBL-G group. No students in the

control group mentioned about hypothesis.

The Most Difficult Things I Had

Problem solving was one of the most difficult things stated by both control
and PBL-G groups with a relatively high ratio compared to the PBL-I group. Both
PBL groups expressed experiments as one of the most difficult things much more
than the control group. Percent of students who stated that they had no difficulty

during the instruction is higher in the PBL-I group.
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Unexpected Things I Encountered
Percent of students who stated experiments as an unexpected thing in the
PBL groups was higher than the control group. Students in the PBL-I group

emphasized this issue much more than the PBL-G group.

I Would Study Like That

All groups stated that they would study better. Percent of students who stated
that they would study in the same way was higher in the PBL-I group. Studying
through repetition in case of having chance to study on these topics again was
observed more in the control group. No students in the PBL-I group and few students
in the PBL-G group declared repetition as a working style. Studying via making
research was more emphasized by the PBL-G group and then the PBL-I group and

control group, respectively.

Solving a Problem in Your Environment

Under this title students usually wrote down daily life examples related with
the subject. Therefore, only one category, which is daily life examples, was
constituted under this title. Students in the PBL-I group gave much more daily life
examples related with the topics. The control and PBL-G groups were almost equal
in giving daily life examples.

In summary, students in both control and experimental groups were requested
to make self-evaluation regarding the instructions they were given. Analyses of the
self-evaluation forms revealed that students in the control group were given the
traditional instruction. So, they were engaged more with listening to the teacher,
writing from the teacher, and solving problems requiring mathematical operations.
On the other hand, it was clear that experimental groups (the PBL-I and PBL-G)
were given an instruction based on PBL. Students in these groups stated that they
were occupied with scenarios, research, experiments, hypotheses, and discussions.

These results also support treatment verification as well.

4.9. Results of the Classroom Observation Checklist

Items in the checklist can be combined into four overlapping categories:
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items related to the PBL-I, PBL-G, control, and common. The items related to the
PBL-I are Items 2, 4-7, 9, 14-27, 29, and 31. The items related to the PBL-G are
Items 1, 2, 4-7, 9, 11, 14-27, 29, 31, and 32. Most of items are the same in these two
groups. The difference is that the PBL-G group includes additional three items which
are related with group work. The items related to the control group are Items 3 and 8
that indicate the basic characteristics of traditional instruction. The items related to
the common group are Items 10, 12, 13, 28, 30, and 33. These items are common for
all treatments. The PBL-I and control groups were observed four times, and the PBL-
G group was observed five times.

Each alternative in the checklist was coded as “1” for “no”, “2” for
“partially”, “3” for “yes”, and “0” for “not applicable (NA)”. Since the complete
PBL instruction could not be given in one lecture hour, and only some parts of the
PBL instructions could be given during the observation time, some items in the

(X3R4

checklist were coded as NA for those observations. signs in Table 4.29 indicate
that the values were not calculated for different reasons. These reasons could be
explained as follows: First of all, self-evaluation forms were distributed to students at
the end of teaching the topics. Only one such lecture from the control group was
came across during the observation process, whereas no such lectures in the PBL-G
and PBL-I groups were observed. Therefore, they were coded as not applicable (NA)
in the checklist. For this reason, mean and standard deviation of Item 29 were not
computed for the PBL-G and PBL-I groups, as shown in Table 4.29. The same
reason is valid also for Items 15 and 18. Moreover, standard deviations in the PBL-I
group for Items 14, 16, 17 and standard deviation in the control group for Item 29
were not calculated since there is only one observation in these items.

The aim of the “f” column in the checklist was to collect data related with the
occurrence of some countable items (actions) during the observation time. However,
observers could not collect enough data for those items so no analysis could be done
on the data.

Descriptive statistics of each item in the checklist were presented in Table
4.29. In order to analyze the data in the table more easily, items belong to each group
are represented with bold characters. It is clear from the table that items related with

the control group have higher mean scores for the control group than those for the
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other groups. Items associated with the PBL-G group have higher mean scores in the
PBL-G group than the control group except Items 27 and 32. This means that
presentation of the related concepts and formulas after making experiments in the
PBL-G group was not sufficient. Moreover, encouragement of students in doing
group working was not enough in the PBL-G group. Items related with the PBL-I
group have higher mean scores in the PBL-I group than the control group except
Item 5. This means that the PBL-I group students were not exposed to thought

provoking questions adequately as expected.

Table 4.29 Results of classroom observation checklist with respect to each item

Item no Control group PBL-G group PBL-I group

Mean S.D. Mean S.D. Mean S.D.
(out of 3) (out of 3) (out of 3)

1 1.0 0.0 3.0 0.0 1.0 0.0
2 1.0 0.0 3.0 0.0 3.0 0.0
3 3.0 0.0 1.0 0.0 1.0 0.0
4 1.0 0.0 1.8 0.3 1.9 0.3
5 1.8 0.5 2.0 0.0 1.6 0.8
6 1.0 0.0 1.8 0.3 2.1 0.3
7 1.3 0.3 1.7 0.6 14 0.5
8 3.0 0.0 1.4 0.5 1.6 0.5
9 1.4 0.5 3.0 0.0 23 0.5
10 2.4 0.3 2.6 0.5 2.3 0.3
11 1.0 0.0 14 0.5 1.0 0.0
12 2.6 0.5 3.0 0.0 3.0 0.0
13 1.6 0.5 1.8 0.3 1.9 0.3

14 1.0 0.0 3.0 0.0 3.0 -

15 1.0 0.0 2.5 0.7 - -

16 1.0 0.0 2.5 0.7 3.0 -

17 1.0 0.0 2.0 1.4 3.0 -

18 1.0 0.0 - - - -
19 1.0 0.0 1.6 0.9 2.7 0.3
20 1.0 0.0 2.8 0.5 3.0 0.0
21 1.0 0.0 3.0 0.0 3.0 0.0
22 1.0 0.0 3.0 0.0 3.0 0.0
23 1.0 0.0 2.8 0.5 23 1.2
24 1.0 0.0 3.0 0.0 23 1.2
25 1.0 0.0 3.0 0.0 23 1.2
26 1.0 0.0 3.0 0.0 23 1.2
27 1.4 0.5 1.0 0.0 2.2 0.8
28 2.6 0.8 1.0 1.0 1.0 1.0
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Table 4.29 (continued)

Item no Control group PBL-G group PBL-I group

Mean S.D. Mean S.D. Mean S.D.
(out of 3) (out of 3) (out of 3)

29 3.0 - - - - -
30 2.9 0.3 3.0 0.0 3.0 0.0
31 1.0 0.0 3.0 0.0 3.0 0.0
32 1.0 1.0 1.0 0.0 1.0 1.0
33 3.0 0.0 1.3 0.5 3.0 0.0

In order to see whether the observed differences between groups in Table
4.29 are statistically significant or not, both parametric and non-parametric tests are
used. For this aim, four scores for each group (total of 12 scores), which are
traditional score (TI-S), PBL-G score (PBLG-S), PBL-I score (PBLI-S), and
common score (COM-S) are computed by adding up corresponding related items.
One-Way ANOVA was used for the parametric test and Kruskal-Wallis test is used
for the non-parametric test while comparing the groups by using these scores.
Descriptive statistics, homogeneity of variances, and results of the One-Way

ANOVA with multiple comparisons are shown in Tables 4.30, 4.31, 4.32, and 4.33,

respectively.
Table 4.30 Descriptive statistics of the One-Way ANOVA

Dependent

Variables Group N Mean S.D
Control 4 5.25 1.50

TI-S PBL-G 5 2.38 0.48
PBL-I 4 2.63 0.48
Control 4 9.25 1.66

PBLI-S PBL-G 5 42.50 5.07
PBL-I 4 34.13 7.77
Control 4 11.75 1.19

PBLG-S PBL-G 5 48.13 4.94
PBL-I 4 34.75 9.31
Control 4 15.13 0.63

COM-S PBL-G 5 11.00 2.71
PBL-I 4 13.13 0.25
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Table 4.31 Test of homogenity of varience for the One-Way ANOVA

Dependent  Levene

Variables Statistic dfl df2 Sig.

TI-S 3.484 2 9 0.076
PBLI-S 9.178 2 9 0.007
PBLG-S 10.756 2 9 0.004
COM-S 5.370 2 9 0.029

According to Table 4.31, variances among groups are equal on the TI-S score
so Bonferroni test was used in the multiple comparisons given in Table 4.33. On the
other hand, variances among groups are not equal with respect to the PBLI-S, PBLG-
S, and COM-S so Dunnett C test was used in the multiple comparisons given in
Table 4.33.

Table 4.32 Results of the One-Way ANOVA

Dependent Sum of Mean

Variable Squares  df Square F Sig.

TI-S Between Groups 20.29 2 10.15 11.24  .004
Within Groups 8.13 9 0.90

PBLIS Between Groups 2392.63 2 1196.31 40.41 .000
Within Groups 266.44 9 29.60

PBLG-S Between Groups 2708.04 2 1354.02  36.09 .000
Within Groups 337.69 9 37.52

COM-S Between Groups 34.04 2 17.02 6.55 .018
Within Groups 23.38 9 2.60

According to Table 4.32, there are significant mean differences between
groups on all of the dependent variables. In order to see which groups significantly
differ from the other ones, post hoc analysis indicating multiple comparisons was
conducted as shown in Table 4.33. According to this table, the control group has
significantly higher mean score than the PBL-I and PBL-G groups on the TI-S score
as expected. The PBL-I group has significantly higher mean score than the control
group on the PBLI-S score as expected. The PBL-G group has significantly higher

mean score than the control group on the PBLG-S score as expected. There is no
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COMS-S score as expected. Similarly, there is no significant mean difference between

the PBL-G group and PBL-I group on the COM-S score as expected. There is only

one unexpected result which states that there is significant mean difference between

the control and PBL-I group on the COM-S score.

Table 4.33 Multiple Comparisons in the One-Way ANOVA

Dependent Groups Mean Difference Std.
Variable @ Q) I-1) Error Sig.
Control  PBL-G 2.88(%) 0.67 0.006
TI-S Control  PBL-I 2.63(%) 0.67 0.011
PBL-G  PBL-I -0.25 0.67 1.000
Control  PBL-G -33.25(%) 2.67
PBLI-S Control  PBL-I -24.88(*) 3.97
PBL-G  PBL-I 8.38 4.64
Control  PBL-G -36.38(%) 2.54
PBLG-S Control  PBL-I -23.00(*) 4.69
PBL-G  PBL-I 13.38 5.27
Control  PBL-G 4.13 1.39
COM-S Control  PBL-I 2.00(*) 0.34
PBL-G  PBL-I -2.13 1.36

* The mean difference is significant at the .05 level.

Table 4.34 Descriptive statistics of the Kruskal-Wallis test

Dependent Mean
Variables Group N Rank
Control 4 10.13
TI-S PBL-G 5 4.00
PBL-I 4 5.38
Control 4 2.50
PBLI-S PBL-G 5 9.38
PBL-I 4 7.63
Control 4 2.50
PBLG-S PBL-G 5 10.50
PBL-I 4 6.50
Control 4 10.50
COM-S PBL-G 5 2.88
PBL-I 4 6.13
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The results obtained from the Kruskal-Wallis test are represented in Tables
4.34, 4.35, and 4.36. According to Table 4.35, there are significant mean differences
between groups on each dependent variable. Multiple comparisons with respect to
the TI-S, PBLI-S, and PBLG-S yielded the same results as obtained in the One-Way
ANOVA (see Table 4.36). However, all comparisons on the COM-S score yielded

significant mean differences that were not an expected result.

Table 4.35 Results of the Kruskal-Wallis test

TI-S PBLI-S  PBLG-S COM-S

Chi-Square  6.808  7.911 9.915 9.404
Df 2 2 2 2
Asymp. Sig.  0.033 0.019 0.007 0.009

Table 4.36 Multiple Comparisons in the Kruskal-Wallis test

Dependent  Groups N Meanrank  Sum of Z Asymp.

variable ranks Sig.
gﬁ‘f_rél Z—‘ Sjéﬁ ?8:28 -2.247  0.025
L5 gﬁ‘ffﬂ" ! j §j§§ ﬁ:gg -2.124  0.034
PRLI 4 513 oos0 076+ 04
Sﬁ‘ﬁ“f ! j §:28 éggg -2.323  0.020
PBLLS Sﬁ‘ﬁtfél ‘5‘ §:28 éggg -2.323  0.020
e 2 220 1016 0309
Sﬁ‘ﬁtfél ‘5‘ 58 éggg -2.337  0.019
PBLG-S o b 22 000 2323 0,020
bore AN B 2323 0020
gﬁ‘ﬁfg ;‘ 2228 fg:gg -2.337  0.019
coms ~ pomel b S0 WA 2381 0017
RGN os oo
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In order to obtain reliable results from the observation checklist, seven
lectures (two of them are from the PBL-G group, two from the PBL-I group, and
three from the control group) were observed by two observers. Therefore, items had
two scores for these lectures. Item scores for these lectures were used in the analyses
by taking the average of the scores given by the two observers. The correlation
coefficients between these two observers are given in Table 4.37. As seen from Table
4.37, the correlations between observers are high. It could also indicate the

reliabilities of the observations made by only one observer.

Table 4.37 Correlations between two observers

Lectures 1 2 3 4 5 6 7
(CG) (CG) (CG) (PBL-I) (PBL-I) (PBL-G) (PBL-G)
r 0.84 0.84 0.81 0.89 0.86 0.72 0.85

In summary, descriptive statistics indicated that treatment verification is
supported for each group except two items for the PBL-G group and one item for the
PBL-I group. Moreover, the results of the One-Way ANOVA and Kruskal-Wallis
test indicated that characteristics of each treatment were applied in the associated
group. However, some characteristics common to all treatments were not integrated
equally into the lectures of all groups. With the minor exceptions explained above, it

can be concluded that treatment verification is supported in the current study.

4.10. Summary of Findings
Results obtained from the current study can be summarized under each
measuring tool and type of analysis as the following:
According to Curiosity Survey
» Students’ most interested events were related with health.
According to Scenario Evaluation From
e Students’ opinions about scenarios were mostly positive.

¢ The approach that students’ prefer in solving problems given in the scenarios was
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consistent with that proposed by the PBL. For example, they usually stated to go
library for search, helping one another, and use of Internet. However, taking help
from the family was the last choice of students.

According to Descriptive and Inferential Statistics

e The PBL-G group was better in terms of gain score obtained in the AT.

¢ In general, both versions of the PBL instructions were as effective as traditional
instruction with respect to academic achievement, attitude toward the course, and
scientific process skills.

According to ATI Analysis

e The PBL-G instruction was better in increasing attitudes of the students who were
low achievers in scientific process skills.

e Traditional instruction was better in increasing scientific process skills of the
students who were low achievers in scientific process skills. However, the PBL-I
instruction is better than the traditional instruction in increasing scientific process
skills of the students who were high achievers in scientific process skills.

¢ The traditional and PBL-G instructions were better than the PBL-I instruction in
increasing attitudes of the students who were at moderate level with respect to
academic achievement.

e The PBL-I instruction was better than the traditional and PBL-G instructions in
increasing scientific process skills of the students who were at moderate level with
respect to academic achievement. On the other hand, for upper level students with
respect to academic achievement, the PBL-G instruction was more effective than
the traditional and PBL-I instructions in increasing students’ scientific process
skills.

e The PBL-G instruction was more effective than the traditional instruction in
increasing scientific process skills of the male students.

¢ The PBL-G and traditional instructions were better than the PBL-I instruction in
increasing scientific process skills of the students whose attitude was lower. On the
contrary, the PBL-I instruction was more effective than the traditional and PBL-G
instructions in increasing scientific process skills of the students whose attitude
was high. In addition, the traditional instruction was also more effective than the

PBL-G instruction in increasing scientific process skills of the students whose
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attitude was high.

According to Student and Teacher Interviews

Students’ participation to the lessons was increased in the PBL classes.
Students’ attitude toward the PBL course was positive.

The PBL students were more active in both physically (designing and making
experiments, etc.) and mentally (forming hypothesis, ways of testing hypothesis,
proposing solutions to the problem, discussions, etc.)

Forming hypothesis, finding or designing experiments, and specifying learning
issues were not enjoyable for the PBL-I students.

Students appeared as self-confident in the PBL classes.

Some PBL students did not contribute to group working.

Time was not enough for the PBL classes.

Teachers have had difficulty at the beginning of the implementation of the PBL.

According to the Self-Evaluation Form

Students in the traditional instruction mostly listen to the teacher, write from the
teacher, solve problems requiring mathematical operations, and draw
graphs/figures. Physics principles were much more stated by the students taught
with traditional instruction when compared to the PBL students. Students in the
traditional instruction stated that problem solving is the most difficult activities
that they encountered.

Students taught with the PBL-I and PBL-G instructions conduct research, engage
with scientific process steps, and help one another in research process (search for
information, finding different resources, etc.). The PBL students stated the term “I
have learned something about the topics” much more than students taught with the
traditional instruction. The PBL students give more real-life examples than the
control group students. The best thing that the PBL students do is conducting
research. The PBL students had more difficulty in experiments than the control
group. The PBL students found experiments as an unexpected thing, i.e., they were
surprised, when compared with the control group students. Studying in the same
way was emphasized much more by the PBL students than the control group
students.

Discussion or presenting ideas and stating relationship between variables in the
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first two topics were more observed in the PBL-I group. Hypothesis as the best
thing students made observed much more in the PBL-I group.
Experiments were stated much more as the best thing by the PBL-G students than

the other groups of students.

According to the Classroom Observation Checklist

In the PBL classes students engaged with scenarios and tried to solve problems
emerged from the scenarios. Inquiry and research were dominant in the PBL
classes.

Students in the traditional classes took information directly from the teachers.
Solving mathematical problems in these classes was dominant.

Correlations between the observers for the checklist were high.

Treatment verification was supported except few items.
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CHAPTER 5

DISCUSSION, CONCLUSION AND IMPLICATIONS

There are six sections in this chapter. Firstly, discussion of the results is
presented. The second and third sections are devoted to internal and external validity
of the study, respectively. Conclusions are introduced in Section 4. Implications of
the study are discussed in Section 5. Finally, recommendations for further research

are listed in Section 6.

5.1. Discussion of the Results

In this study, the effect of instruction based on PBL with group working and
individual working was investigated. The MANCOVA yielded that there is no
statistically significant mean difference on the collective dependent variables of the
Post-AT, Post-SPST, and Post-PUAT. Therefore, both versions of the PBL
instructions are as effective as traditional instruction with respect to attitude,
scientific process skills, and academic achievement. This result is consistent with the
result of the study conducted by Faulkner (1999) who used ANOVA and ANCOVA
in the analyses. Two research studies are also similar in terms of the achievement
level of the samples which are consisted of students who are mostly moderate and
low achievers.

Nowak (2002) found that traditional instruction is better than PBL instruction
with a moderate effect size in terms of content acquisition for eighth grade talented
students. Although the present study was conducted with mostly less skilled students
(low achievers), there is no significant mean difference between traditional and PBL
instructions with regard to content acquisition. As Nowak (2002) stated, it is
generally accepted that to become standard classroom practice, inquiry based

approaches, i.e. PBL, must be shown to “do no harm” in relation to content
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acquisition. The current research indicated that PBL does no harm in terms of
content acquisition for low achievers.

Araz (2007) found that PBL instruction is better than traditional instruction in
terms of students’ achievement and their performance skills. Similarly, Tavukcu
(2006) reported that PBL students were better with respect to academic achievement,
attitude toward the course, scientific process skills, and creative thinking than
traditional students. Both researchers conducted their studies on genetics unit thought
at eighth grade. From this picture, it seems that PBL works better in biological
subjects and thus yields significant effects when compared to traditional instruction.
However, Tandogan (2006) studied on a physics unit thought at seventh grade and
stated that PBL instruction is better than traditional instruction in increasing students’
achievement and attitude toward science. But, the statistical analysis used in that
study was independent samples t-test, which is relatively a weak analysis because of
using intact groups in the study. Nowak’s study (2002) and the present study were
also conducted on a physics unit at the middle school level. These studies did not
find any significant effect of PBL through statistical analyses, repeated measures
ANOVA and MANCOV A, which are more powerful statistical analyses than t-test
analysis. Faulkner’s (1999) study focused on a chemistry subject at the middle school
level and the ANOV A and ANCOV A analyses resulted with no significant effect of
PBL instruction with regard to scientific process skills and attitude. Consequently,
based on the results of the research studies discussed above, PBL works better in
biological subjects than physical and chemical subjects at the middle school level.

ATT analysis of the current study indicated that traditional instruction is
better in increasing scientific process skills of students who are low achievers in
scientific process skills. However, PBL-I instruction is better than traditional
instruction in increasing scientific process skills of students who are high achievers
in scientific process skills. This finding is similar to the results obtained from a
variety of ATI research which state that for high ability students inductive methods
are better, whereas for low ability students deductive methods are better (Koran &
Koran, 1984).

The results obtained from the analysis of qualitative data of the current study

coincide with the results of a case study, which consisted of students who are at-risk
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females failing in the science or mathematics course, conducted by Cerezo (2000).
Both studies reported that students were enthusiastic about the instruction based on
PBL and they were self-confident in the PBL class. In addition, results of the
qualitative part of the current study supported the findings of a case study conducted
by Kovalik (1999). The findings were the existence of teachers’ difficulty in the
implementation of the PBL, students’ difficulty in determining their learning issues
and learning them by themselves, and lack of contribution of some students to group
working.

Whether PBL problems are related with students’ interest as well as their
experiences or not is one of the factors that affects the success or failure of PBL
(Campbell, 2000; Conger, 2001; Faulkner, 1999). The current study took into
account this issue and determined events that students most interested in via a
curiosity survey which indicated that students were most interested in the events
related with health. However, these events were not used in the main study since the
pilot study resulted with students’ difficulties in designing and making experiments
to propose a solution to the problems that had become abstract for the students. If
health-related problems could be used in the scenarios like that they could be
investigated by simple experiments and was as concrete as possible for students’
understanding, the PBL instructions would be better than traditional instruction with
respect to the statistical analysis. Furthermore, the success of PBL depends on the
readiness level of students to take new roles such as working like a researcher and
making group work sufficiently with group members (Boud & Feletti, 1997).
Students of the current study were not accustomed to those of working habits in their
science classes. Therefore, students’ adaptation to their new roles based on inquiry
became difficult although the current study continued about five weeks. This issue
might have been restricted the success of the PBL instruction when compared to the
traditional instruction with respect to the statistical analysis.

According to the classroom observation checklist, teachers of the PBL-G
group were weak in encouraging students to make group working and creating a
comfortable classroom environment for lectures. These might be the reasons of

relative failure of the PBL-G group with respect to the PUAT and SPST. Because,
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the PBL-G group got the lowest gain score in the PUAT and lower gain score in the
SPST than the PBL-I group.

Both the interviews and self evaluation forms indicated that the PBL students
were more engaged with scientific process steps (defining problems, forming
hypothesis, ways of testing hypothesis, making experiments, and proposing solutions
to the problem, etc.) than the traditional instruction students. However, both
instruments designated that the PBL students were in difficulty in designing and
making experiments. This negative situation would be limited the success of the PBL
students.

Students’ attitudes toward the PBL instruction seem usually positive with
respect to the qualitative data obtained from the interviews and self evaluation forms.
However, the attitude test did not yield a statistically significant mean difference on
the Post-AT. The reason of the difference between the qualitative and quantitative
data might be due to existence of test anxiety for low achiever students. The same

situation could also be valid for the PUAT and SPST variables.

5.2. Internal Validity of the Study

If a study has internal validity, it means that “observed differences on the
dependent variable are directly related to the independent variable, and not due to
some other unintended variable” (Fraenkel & Wallen, 1996, p.242). There are some
possible threats to internal validity of a study. These are; subject characteristics,
mortality, location, instrumentation (instrument decay, data collector characteristics,
and data collector bias), testing, history, maturation, attitude of subjects (Hawthorn
effect, John Henry effect, and demoralization effect), regression, and implementer
threats. In the following paragraphs, the current study is inspected in terms of each
threat.

Research design of the study (matching only pretest-posttest control group
design) is effective with some degree in controlling the following threats (Fraenkel &
Wallen, 1996, p.285): subject characteristics, mortality, instrument decay, testing,
history, maturation, and regression. However, these threats may possibly still occur

in this design.
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According to the missing data analysis, there was no statistically significant
mean difference between students who missed the tests and students entered the tests.
Thus, missing values were replaced with the series mean. As a result, mortality threat
was limited through the use of the missing data analysis.

Since intact groups were used in the current study, subject characteristics
may differ from group to group. To check this potential confounding factor, groups
were compared with respect to their average previous science course grade and
gender distribution. Groups were approximately equal on these characteristics.
Furthermore, MANCOV A model was used in statistical analysis to match the
subjects of groups on some variables which were the Pre-AT, Pre-SPST, course
grade, and gender. Therefore, potential preexisting differences on students’ attitude
toward the course, scientific process skills, academic achievement, and gender were
adjusted through MANCOVA. This procedure was reduced the potential effect of
subject characteristics threat.

Students in the experimental groups of the current study were aware of the
new instruction given to them since they were together with the control group
students in the school environment and possibly talking about this issue. Although
the teachers said to their students that this was not a new instruction for them, they
knew that something was new for them when compared to other classes. For
example, in the interview some students stated the following: “We asked our friends
in another class how is science course going on, they stated that it was boring”.
Therefore, Hawthorn effect with some degree was present in the study. To control
Hawthorn effect completely in school settings, experimental and control groups
might be chosen from different schools.

In order to prevent John Henry effect, control and experimental groups were
chosen randomly from the two sessions of the schools, morning and afternoon
sessions. In other words, control and experimental groups in a school were not in the
same session of the school. Thus, a potential interaction between control group
students and traditional group students was aimed to disappear so that control group
students’ attitude was not affected negatively by seeing the new instruction (PBL

instruction) given to experimental group.
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It is better to use one data collector to prevent data collector characteristics
threat. In this study, data were collected through different data collectors who were
the teachers participated in the study. The researcher would have been the data
collector for this study but he had no enough time to collect data via three different
tests from eight classes chosen from four different schools. In order to minimize the
effect of data collector characteristics, a document explaining the process of data
collection was distributed to data collectors and they were asked to obey the rules
(see Appendix Z). By standardizing the data collection process through this
approach, the effect of data collector characteristics was aimed to diminish.

Data collector bias is also an important threat to the internal validity. Data
collectors, especially if they are the teachers of students, might be in a bias in favor
of any treatment group. Thus, during the data collection process, data collectors may
do something consciously those benefits for any group. In order for data collectors to
avoid such biases, the purpose of testing and how to use the results of these testing
were explained to them. Moreover, they were warned about any cheating behavior of
students. However, one of the teachers of the current study was anxious about the
possible results that indicated the failure of the control group compared to the
experimental group. Because of this worry, the teacher solved a few questions in the
tests together with the students in the control group. The teacher explained this
situation to the researcher. Then, students of this group were excluded from the
statistical analyses. Other data collectors (teachers) were relaxed and sure about how
to behave during data collection process and, thus, there was not any bias observed
from them. Consequently, data collector bias threat was taken under control to the
utmost through the process explained above.

Classes participated in the study were not equal with respect to number of
students. Classes from two schools were more crowded than other classes of schools.
Therefore, some students took treatment in crowded classes while some students
were instructed in classes with a relatively small number of students. This would
cause a location threat but since one control and one experimental group were
selected from each school, number of both types of classes was equal across
treatment groups. Thus, this type of location threat was tried to be obstructed.

Moreover, the control and experimental groups were chosen from different sessions
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of the schools in order to prevent John Henry effect as discussed above. Therefore,
one treatment was given in morning hours whereas the other treatment was given in
afternoon hours. Giving treatments in different times of the day might be considered
as a location threat to the internal validity of this research.

The researcher did not instruct to any treatment groups because the
researcher is the first biased implementer in favor of the treatment group. From this
point of view, it can be said that there was not an implementer threat. Treatments
were given by the original teachers of the classes. Therefore, there were four
implementers in the study. Although, implementers’ attentions were taken so that
they become neutral in the implementation, we can not be sure that they did not show
any bias to any group. In order to minimize this threat, treatment verification was
conducted as discussed in Section 3.3.8.

Students’ attitudes toward the course and their levels in academic
achievement and scientific process skills were measured through multiple choice test
items. This type of tests is robust in controlling instrument decay threat. However,
scoring process of students’ self-evaluation forms might have yielded the instrument
decay since there were 231 papers to be evaluated. Evaluation process continued for
a long time, so the scorer was so tired. In order to prevent this threat, the researcher
prepared a scoring sheet (see Appendix Y-1) to be used in the scoring process.

Since the pretests were used in the current study, testing threat might have
been occurred in such a way that students’ improvement may be caused from the
practice on the pretest, discussion of opinions regarding pretest, and students’
awareness of what may be going to happen. However, these issues are valid for both
the control and experimental groups and do not function in only one of the groups.
Therefore, testing threat is minimum for this study.

The teachers who gave the treatments did not report any unexpected or
unplanned events that might have affected students’ responses during the study.
Hence, the current study is free from the history threat.

The control and experimental group students were almost about the same
ages. Moreover, students came from the same environments and had similar

background. Therefore, as time passes during the study any change on students due
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to aging and experience is expected to be nearly equal. Consequently, maturation
threat is not a serious problem in this study.

Regression threat usually occurs in studies in which only one group is used.
Since this study includes corresponding comparison groups, regression threat can not
affect the results of the study.

The current study was designed carefully so that it does not harm students
and teachers physically and psychologically. Teachers were informed about purpose
of the study. Their approval was taken regarding the implementation of the
treatments. The teachers were assured that data obtained from them and their
students through testing, interview, and observations would be confidential. To carry
out this task, the data were kept by the researcher and it was not shared by anybody.
The names of students, teachers, and schools were not mentioned anywhere. As a

result, no ethical issues were observed during and after the study.

5.3. External Validity of the Study

According to the MANCOVA, there is no statistically significant mean
difference between the PBL instruction and traditional instruction with respect to
attitude, scientific process skills, and academic achievement. Therefore, both
treatments have the same effect in increasing students’ attitudes toward the course,
scientific process skills, and academic achievement. The sample of the study mainly
consisted of medium and low achiever students. Subjects from the five schools out of
six in the city center of G6lbas1 have almost the same characteristic in terms of prior
achievement. The number of students (n=141) participated in the study exceeds 10%
of the accessible population. Therefore, the results of this study can be generalized to
the accessible population of the study except one school, students of which were high
achievers. The socioeconomic status of families of the students included in the
sample was usually low. Students’ environment, in which they live, could be
described as a suburban area. Consequently, the results of this study can be
generalized to other populations if they have similar characteristics of the current
study explained above.

A relatively high rate of loss of subjects in the posttests may be considered as

a limitation in generalization of the results. For example, students who did not take
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the posttests would be expected to be low achievers whereas students who take the
posttests would be expected to be high achievers. However, this is not true. In order
to see whether students who entered the posttest differ from students who did not
enter the posttests, independent-samples t-test was conducted on students’ previous
science course grade as well as the Pre-SPST and Pre-AT. The analyses yielded the
following results at a=0.05. For the science course grade F=1.342; t=-1.419; df=305;
p=0.157, for the Pre-SPST F=3.846; t=-1.434; df=305; p=0.153, and for the Pre-AT
F=3.844; t=-1.515; df=305; p=0.131. Hence, there was no statistically significant
mean difference on these measures between the groups. In other words, students who
did not enter the posttests are similar to the students who entered the posttest with
respect to these variables and thus the results obtained from the sample of the study
can be generalized to the population.

The current study was carried out in May. The weather was getting hotter as
days passed. The study was conducted in the last quarter of the term. Moreover, half
of the classes participated in the study were more crowded than the others.
Treatments were given in the regular class time. Tests were administered in classes
within one lecture hour. The experimental group classes were supported by a variety
of resource books. Results of the study are valid under these conditions. Therefore,
results can be generalized to other middle schools if they have similar settings to the

ones described above.

5.4. Conclusions
It should be noted that conclusions declared here can be extended to other
populations or settings only under the conditions described in the previous section.
Moreover, the conclusions stated here pertaining to students who are mostly low
achievers, whose schools located in the suburban areas, and have families with low
socioeconomic status. The conclusions of the study are presented as follows:
e Students are more curious about health-related events.
e Both the PBL-I and PBL-G instructions are as effective as in increasing students’,
scientific process skills, academic achievement, and attitudes toward the course.
However, there is no statistical (p>0.05) and practical significance (n*> = 0.007) in

favor of the PBL-I and PBL-G instructions.
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e Aptitude-treatment interactions were observed. In other words, there are
interactions between treatments and covariates which are the Pre-AT, Pre-SPST,
course grade, and students’ gender. These interactions were discussed in Chapter
4.

e Students’ attitudes toward the PBL class are positive. Their participation to the
course increases via the PBL instruction. They become more self-confident in the
PBL class.

e PBL students are more active than control group students both in physically and
mentally. Inquiry and research are dominant in the PBL class.

e PBL instruction creates a classroom environment in which students can be
engaged naturally and meaningfully with searching for information by trying to
solve PBL problems.

e The most prominent deficiencies of the PBL instruction can be stated as follows:
PBL students have difficulty in conducting some steps of scientific process. Some
students do not contribute to group working. The PBL instruction requires more

time than traditional instruction.

5.5. Implications
The following suggestions can be made as a result of the current study.

e Science teachers who want to create a student-centered classroom environment can
use PBL instruction.

¢ In order to increase attitude of students who are in low ability in scientific process
skills, teachers can use PBL-G instruction.

¢ In order to increase attitude of students who are in high ability in scientific process
skills, teachers can use PBL-I instruction.

¢ In order to improve scientific process skills of students who are at lower level with
respect to scientific process skills, traditional instruction can be given.

¢ In order to improve scientific process skills of students who are at upper level with
respect to scientific process skills, teachers can use PBL-I instruction.

e In order to increase attitude of students whose achievement level is moderate, both

traditional and PBL-G instruction can be given.
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Since traditional, PBL-I, and PBL-G instructions have the same effect on
increasing attitude of students who are at lower and higher level with respect to
academic achievement, teachers having this type of students can use one of these
methods in their instructions with regard to students’ attitude.

In order to improve scientific process skills of students who are at moderate level
with respect to academic achievement, PBL-I instruction can be given.

In order to improve scientific process skills of students who are high achievers
with respect to academic achievement, PBL-G instruction can be given.

In order to increase scientific process skills of male students, science teachers can
use PBL-G instruction for them.

In order to improve scientific process skills of students who are at lower level with
respect to attitude, PBL-G instruction can be given. However, students with high
attitude improve their scientific process skills if they were taught with PBL-I
instruction. As a result, teachers should choose the best approach that is suitable
for their students.

Science and Technology course curriculum developed in 2004 in Turkey
emphasizes that students should be able to search for information whenever they
need. PBL instruction creates a classroom environment in which students can be
engaged naturally and meaningfully with this action by trying to solve PBL
problems. Therefore, authors of textbooks and science teachers can use PBL in
their jobs so that students develop their skills in searching for information.

Since students are mostly interested in health-related events, teachers or textbook
writers can use scenarios including this type of events to increase students’
motivation to the PBL course. Health-related events can also be used in other
instructions to attract students’ attention to the course.

To give the same content through traditional and PBL instructions in the same
amount of time is almost impossible. Therefore, committees of Science and
Technology course curriculum should take into account this issue in determining
the number and depth of content included in the curriculum if it emphasizes mostly
the use of inquiry based teaching approaches such as PBL.

Teachers who complain about students’ low participation to the course can use

PBL instruction to increase students’ participation.
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¢ Since low and medium achiever students taught with the PBL instruction do not
lack content acquisition, teachers who want their students to develop a variety of
skills can use PBL method in their instructions. Because, in theory, PBL has
potential in increasing so many skills of students as discussed in Section 2.10. For
this type of students, Ministry of Education can develop a PBL based curriculum
to gain these students via a skill oriented curriculum instead of learning content

through root memorization or solving problems requiring mathematical operations.

5.6. Recommendation for Further Research
The following suggestions can be made by taking into account the
experiences of the researcher and results of the current study.

¢ Since students are more curious about events related with health, scenarios
including health-related events can be developed for the pressure unit. Then, the
effect of PBL with this type of scenarios can be investigated.

e Regarding real-life events students’ curiosity level in other topics also should be
identified. Afterward, scenarios should be developed by using the most interested
events.

e Future PBL research intended to investigate ATI should be conducted with larger
sample size to get more powerful results since as the number of category of each
independent variable increases, number of subjects in each cell decreases.

e According to Barrows’ (1986) taxonomy, the PBL approach used in the current
study is more close to problem-based approach which is one of the radical PBL
approaches. It is suggested that researchers should develop PBL instruction based
on one of the soft PBL approaches such as case method or case-based lectures and
then investigate the effect of this instruction. These approaches are more teacher-
directed instead of full student inquiry. Students can benefit from such instructions
in which PBL is integrated with traditional teaching.

e The effect of PBL-I (PBL with individual work) instruction as well as traditional
PBL instruction (PBL with group working) on high achiever students can be
investigated in future research.

e The effect of PBL instruction on students’ academic achievement, attitude toward

the course, and scientific process skills are not clear. Therefore, there is need to
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conduct quantitative research studies to clarify the effect of PBL instruction on
these variables at the middle school level. Researchers must use more powerful
statistical analysis such as one of the covariance analyses or multiple regression
analysis to get more trustworthy results.

The effect of PBL instruction on different subject areas, i.e. physics, chemistry,
biology, included in the science course can be investigated. In such a research
study, subject matter should be considered as a fixed factor. In other words, the
same PBL instructional design would be used in each of these subject areas and
then the effect of PBL instruction in each subject area would be compared.
Students and teachers have in difficulty at the beginning of the PBL
implementation (in the first scenario) since they are expected to take new roles and
they are not used to these roles. Thus, it is strongly suggested that researchers
should start to give PBL instruction in the former unit before the main study start,
although this action doubles the workload of the researcher.

The effect of PBL instruction integrated with history of science and that of video-
aided PBL instruction can be investigated. In the first approach, researchers should
develop scenarios that must be based on history of science cases. The cases can
include the problems on which scientists conducted scientific research in the past
or discussions of scientists on a problem. Different approaches to solve a problem
proposed by scientists in the past can be well-used in the scenarios for PBL
instruction. Second approach proposes that scenarios should be presented to
students via videos. This approach may motivate students much more, makes the
problem situation more real and more concrete. Moreover, students can watch the
problem situation whenever they need.

While discussing the results of the studies, researchers should highlight sample
characteristics of the compared studies. Otherwise, it is possible to reach wrong
judgments. For example, PBL might work well in some aspects for higher
education students but may not work well for middle school students. Therefore, in
either case it is not true to state conclusions for all students. In relation to this
view, it would be more valuable to support results of the studies with other studies

having similar sample characteristics.



160

Research studies presented in Chapter 2 and also the current study indicate that
PBL instructions were used in classes with different sizes. Class size might be a
confounding factor to the results of the PBL studies. Therefore, it is valuable to
investigate the effect of class size on outcomes of PBL.

Researchers must be careful while developing a treatment based on the PBL. This
is a painful process. Treatment verification should be made in order to have real
PBL treatments and get real effects of PBL instruction not any other or mixed
instructions. In addition to this, treatment verification should be well supported to
be sure that obtained results are belong to the PBL instruction or not.

Test administration process should be conducted by an unbiased individual except
from the teachers participated in the study to disappear data collector
characteristics threat.

Authentic assessment techniques should be used as well as traditional teaching
techniques to see the effect of PBL instruction in real-life.

The integration of PBL instruction to the Science and Technology curriculum is
somehow difficult in terms of time and resources required for the PBL instruction.
Therefore, researchers should take science teachers’ opinions during the treatment

development process.
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APPENDIX A-1

CURIOSITY SURVEY

NEYI, NE KADAR MERAK EDiYORUZ?

Sevgili 6grencilerimiz,

Bu anket, sizlere daha iyi bir fen egitimi hazirlayabilmek amaci ile hazirlanmistir. Fen
derslerini, sizlerin ilgi ve merak duydugu konular ¢ercevesinde hazirlama diistincesindeyiz. Bu
hazirlik siirecinde sizlerin goriisii, bizler icin ¢cok degerlidir. Bunun i¢in sizlerin goriigiine
basvuruyoruz.

Giinliik yasamda karsilastigimiz, yakinlarimizdan duydugumuz, deneyimde bulundugumuz
bir¢ok olay vardir. Ama bunlarin neden ve nasil olustugunun da ¢ogu zaman farkinda degilizdir.
Asagida giinliik yasantimizda karsilastigimiz bu olaylardan bazilart verilmistir. Bu olaylari
dikkatlice okuyunuz. Olaylarin neden ve nasil olustuguna yonelik MERAK durumunuzun ne
olciide oldugunu "gok", "orta", "az" ve "hi¢" seceneklerinden birine ait kutucugu "X" ile
isaretleyerek belirtiniz. Her soru icin sadece bir secenek isaretleyiniz.

o MERAK

v4 durumunuz
s Olaylar | = o
=] - N o
7 SIR-ARAN--

Ozellikle cok yemek yendiginde mideden yemek borusuna dogru gelen ve
1 | bogaz1 yakan bir sivi olur. Bu sivinin asagidan yukariya dogru nasil hareket

ettigini. ..

) Kanayan organin kalp seviyesinden yukari tutulmas: durumunda kanamanin
neden azaldigina...

3 | Hipertansiyon rahatsizliginin damarlarda neden patlamalara yol actigini..

4 | Suyun dibine dogru dalindiginda kulaklarda neden agr1 hissedildigini...

5 | Agrr yiik kaldirdiktan sonra neden bel agrisinin bagladigina. ..

6 | Riizgarin neden hizl ya da yavas estigini...

7 | Cok yiiksek daglara ¢ikildiginda neden nefes alma giicliigii yasandigina..

8 Ucaktaki bir yolcunun parmaginin gismesi sonucu, yiiziigiiniin neden
parmagini sikigtirdigina. ..

9 Ozellikle yiiksek ugus yapacak ugaklara, her yolcu igin neden oksijen
donanimi kuruldugunu...

10 Baraj duvarinin alt kisimlarmin tist kisimlara gore neden daha kalin

yapildigini...

11 | Goz tansiyonunun nasil gérme kaybina yol agtigint...

12 | Inik topun, giinesli havada bir miktar nasil kendiliginden sistigini...

Bir TV kanalinin hava durumu programinda Istanbul, Ankara ve Izmir icin

13 o giine ait 1022, 1024, 1030 milibar seklinde bilgiler verilmesinin nedenini..

Uzayda arastirmalar yapan astronotlarin yiizlerinde sisme ve bacaklarinda

14 neden incelmelerin gozlendigini...

Hemen hemen her esneme ve yutkunmada, kulagimizda neden bir ¢itirti

15 duyuldugunu...

16 | Bazen ansizin kulaklarimizda neden ¢inlama duyuldugunu...

17 | Ugaklarin nasil havalandigini...

Dag evinde pisirilen yemegin, deniz seviyesindeki bir evde pisirilen ayni

18 yemekten neden daha kisa siirede pistigini...
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19

Biiyiik tarlalar1 sulamada kullanilan doner fiskiyelerin kendiliginden nasil
donebildigini...

20

Bahce hortumu ¢esmeye takilip musluk hizlica agildiginda hortumun neden
aniden geri itildigini...

21

Bir balonu sisirip elimizden saliverince, balonun ileri dogru neden hareket
ettigini...

22

Kara ve deniz meltemlerinin karadan denize ve denizden karaya dogru
neden estigini...

23

Yolculuk sirasinda yiiksek yerlere ¢ikilirken kulaklarimizda neden bir agr1
hissedildigini...

24

Yiiksek apartmanlarin iist katlarina sehir sebeke suyunun nasil ¢iktigini.

25

Mekik ¢cekerken dogrulmadan 6nce neden i¢imize derince nefes alindigint...

26

Sivri topuklu ayakkabi ile buz tizerinde duruldugunda neden buzda
catlamalar gortildigiind...

27

Futbol ayakkabilarmin altina kiigiik tiimseklerin neden yapildigini...

28

Dalgiglarin deniz diplerine dalarken neden 6zel giysiler giydigini...

29

Bir oksiirmeyi takiben neden bel agrisinin basladigini...

30

Astronotlarin uzay arastirmalarinda neden 6zel giysiler giydigini...

31

Bos bir meyve suyu kutusunun icindeki hava, kamis ile i¢imize ¢ekildiginde
kutunun neden ice dogru cekilip biiziistiigiindi...

32

Kiit uclu civileri ¢cakarken neden zorlanildigna...

33

Esit agirliktaki tavuk ve ordekten, tavugun bataklikta neden daha ¢ok
battigni...

34

Fren pedalina az bir kuvvet uygulayarak arabanin nasil kolaylikla
durduruldugunu...

35

Lavabo pompasinin diiz ve 1slak bir zemine bastirildiginda neden zemine
yapistigini...

36

Is makinalarinin yiik tasiyan kepce kisminin asagi-yukari yonlii nasil
kolayca hareket ettigini...

37

Kor bigakla ekmek keserken neden zorlanildigini...

38

Yikama yaglama servislerinde arabalarin tek bir diigmeye basilarak nasil
kolaylikla yukariya kaldirildigini...

39

Film ve futbol maglarinin ¢ekiminde kullanilan uzun kollu kameralarin her
yone nasil kolaylikla hareket edebildigini...

40

Bitkileri ilaglamak i¢in kullanilan araglardan ilacin nasil piiskiirtiildiigtini. . .

41

Parklarda bulunan fiskiyelerden fiskiran sularm, miizik esliginde nasil dans
ettigini...

42

Evlere iletilecek suyun biriktirildigi su depolarinin neden yiiksek yerlere
kuruldugunu...

43

Kanin viicudumuza kalp tarafindan nasil dagitildigna...

44

Su tabancalarinin suyu nasil figkirttigina...

45

Luna parklarda bulunan atli karincanin, nasil algalip yiikselme hareketi
yaptigini...

46

Diidiiklii tencerelerde yemegin, normal tencerelere gore neden daha ¢abuk
pistigini...

47

Dogal gazin evlere nasil ulastirildigint...

48

Suya atilan kiiciik bir tagin batmasina ragmen tonlarca agirhigindaki
gemilerin nasil suda yiizebildigini...

49

Bir portakalin su iginde yiizmesine ragmen kabuklar1 soyuldugunda neden
suda battigint...
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50

Havuzda ya da denizde boynumuza kadar su i¢inde iken, derin nefes
aldigimizda bir miktar yiikselirken, nefes verdigimizde neden bir miktar
battigimizi...

51

Denizde su iizerinde durabilmenin havuza gore neden daha kolay
oldugunu...

52

Eski zamanlarda yolculuk amaciyla kullanilan balonlarin nasil
havalandigini...

53

Ucan balonlarin nasil yiikseldigini...

54

Kumda bisiklet siirmenin neden zor oldugunu...

55

Ucan balonlarin belli bir yiikseklikten sonra neden patladigni...

56

Bir¢ok koyde bulunan tulumbalarin, yeraltindaki suyu nasil yeryiiziine
cikardigini...

57

Tuvaletteki sifonu ¢ektikten sonra sifon deposuna suyun nasil kendiliginden
doldugunu...

58

Goemen kuslarin, uzun siire kanat ¢irpmadan nasil ¢ok uzun mesafeler
ucabildigini...

59

Yalin ayakla kumda yiiriimenin, ayakkabiyla yiirtimeye gore neden daha zor
oldugunu...

60

Sulama kanallarindan tarlaya suyun nasil dagitildigina...

61

Kus kafeslerindeki su tiipiinde bulunan suyun tamaminin neden su kabina
dokiilmedigini...

62

Kolonya kokusunun odanin her tarafina nasil yayildigint...

63

Dalgiglarin, derinlerden su yiizeyine ¢ok kisa siirede ¢ikmalart durumunda,
neden fel¢ ve biling kaybi gibi rahatsizliklar gecirdigini...

64

Parfiim kutularinin atese atildiginda neden patladigini...

65

Cok miktarda karin bulundugu yerlerde, uzun mesafeli yiiriimelerde neden
ozel kar ayakkabilarinin giyildigini...

66

Yeralt1 sularinin kendiliginden nasil yeryiiziine ¢ikabildigini...

67

Gazoz veya kolanin kapag agildiginda neden bir miktar gazin ¢iktigini...

68

Arkadasimizi denizin iginde kaldirmanin neden daha kolay oldugunu...

69

Dumanin neden daima yiikseldigini...

70

Hapsirigini tuttugundan dolayi bir vatandagimizin neden fel¢ oldugunu..

71

Sakizdan sisirdigimiz balona siirekli nefes verdigimizde, neden belli bir siire
sonra patladigint...

72

Traktorlerin arka tekerlerinin neden ¢ok biiyiik yapildigint...

73

Sigara dumaninin, arabanin cami agilinca neden hizla disartya kactigini.

74

Bahce sularken hortumun deligini elimizle biraz kapattigimizda suyun
neden daha uzak yerlere gittigini...

75

Evlerimizdeki su kesilip tekrar geldikten sonra, musluktan akan ilk suyun
neden hirlayarak ve patlayarak aktigini...

76

Cicekleri sulamada hortum yerine, neden suyun siizgegten dokiildiigii
sulama kovasinin kullanildigin...

77

Yanardagdan lavlarin neden piiskiirdiigiinii...

78

Yiiksekte ugmakta olan bir ugagin kapisi agildiginda ucaktaki herseyin
neden disart dogru firladiginu...

79

Yeni iiretilen bir yatak tiiriiniin nasil kan dolagimini hizlandirdigina...

80

Tansiyonun neden koldan ve kalp hizasindan ol¢iildiigiinii...

81

Denizaltinin batip tekrar su yiizeyine nasil ¢iktigini...
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APPENDIX A-2

CRITERIA LIST FOR THE EVALUATION OF CURIOSITY SURVEY

Merak Anketi Hakkinda Kisa Bilgi

Bu anket, 7. siif 6grencilerine verilecektir. Amaci, 6grencilerin basing tinitesindeki konularla ilgili

giinliik yagamda karsilasilan olaylara yonelik merak durumunu tespit etmektir.

Anket incelemede Dikkat Edilmesi Gereken Noktalar

1. Tiim maddeler basing, siv1 ve gazlarin kaldirma kuvveti, gazlarin yayilmasi ve cisimlerin yiizme
kosullar1 konularindan biriyle ilgili midir? (Bu konularla ilgili olmayan ya da olmadigin1
diisiindiigiiniiz maddelerin soru numarasi iizerine “X” igareti koyunuz).

2. Giinliik yasamda yukarida bahsedilen konularla ilgili olup da ankette yer almayan bagka olaylar
var midir? (Varsa bunlari anketin arkasindaki bos sayfalara yaziniz).

3. Olaylar, acik ve net bir sekilde anlatilmis m1? (Anlasilmayan maddelerin bagina “A” harfini
yaziniz ve alternatif ifadenizi belirtiniz).

4. Anket baginda yapilan aciklama yeterli midir? Varsa diizeltmelerinizi metin iizerinde yapiniz.

5. Ankette yar alan olaylar 7. sinif 6grencilerin seviyesine uygun mu? Uygun olmadigini

diistindiigtiniiz maddelere “U” harfi koyunuz.
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APPENDIX B-1

OBJECTIVES OF PRESSURE UNIT DETERMINED BY THE MINISTRY

WX B WD =

DO DO DN M= = e = e e e e e
N—= OOk WN—O

23.
24.
25.

OF EDUCATION

Bu iiniteyi basariyla tamamlayan her 6grenci;

Bir cismin durdugu yiizeye uyguladigi dik kuvveti ve kuvvetin uygulandigi alani belirler.
Bir yiizeye uygulanan basinci tanimlar ve SI birimini belirtir.

Yumusak karda ya da kumda yiiriirken basincin oynadigi rolii agiklar.

Suyun, bulundugu kaba basin¢ uyguladigini gosterir.

Deniz ya da golde su basincinin suyun derinligi ve 6z kiitlesiyle nasil degistigini agiklar.
Acik hava basincinin varligii gosterir.

Atmosferde, basincin yiikseklikle nasil degistigini agiklar.

Bir balona i¢indeki havanin nasil basing uyguladigini aciklar.

Basinci, cisimlere etkiyen yer ¢ekimi kuvveti (agirlik) ile 6rnekler vererek aciklar.

. Basing 6lgme aygitlaria ornekler verir ve nasil ¢aligtiklarini agiklar.

. Srvilarin, acik havanin ve kapali kaplardaki gazlarin basincini dlger.

. Basincin sivilar tarafindan iletildigini gosterir.

. Sehir su sebekesinde basincin oynadigi rolii agiklar.

. Pascal yasasin1 agiklayarak bu yasaya gore ¢alisan diizeneklere drnekler verir.

. Hidrolik fren sisteminin nasil ¢alistigini agiklar.

. Insanda kan basincimin ne anlama geldigini aciklar.

. Kan basincinin koldan ve yaklasik kalp hizasindan 6l¢iilmesinin nedenini agiklar.
. Basingtan giderek bilesik kaplarda karigmayan sivilarin konumlarii agiklar.

. Bilesik kaplarla yapilan uygulamalara 6rnekler verir.

. Suya batirilan bir cisme, suyun kaldirma kuvveti uyguladigini deneyle gosterir.

. Kaldirma kuvvetini ve Arsimet prensibini aciklar.

. Suda dibe batan, su iginde asili kalan ve yiizen cisimlere etkiyen kuvvetleri cizerek gosterir ve

aciklar.

Su i¢ine birakilan cismin ytizme kosullarini agiklar.
Havanin bir balona kaldirma kuvveti uyguladigini gosterir.
Balonlarin kullanim alanlarina 6rnekler verir.
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APPENDIX B-2

REVISED (FINAL) OBJECTIVES FOR THE PRESSURE UNIT

Bu iiniteyi basariyla tamamlayan her 6grenci;

Bir yiizeye uygulanan basinci tanimlar.

Cisimlerin batmasini engellemek i¢in cisim iizerinde diizenleme yapar.

Kati1 basinciyla ilgili olaylara 6rnekler verir.

Kat1 basinci formiiliinii ilgili problemlerin ¢oziimiinde kullanir.

Basinci kullanarak cisimlerin batma miktarlari hakkinda yargida bulunur.

Pascal yasasini ifade eder.

S1v1 basincinin sivi derinligi ve 6z kiitlesiyle nasil degistigini soyler.

Pascal ilkesini ¢esitli problem durumlarinda kullanir.

Sivilarin yiiksek basingli yerden algak basincli yere dogru hareket ettigi durumlara 6rnekler verir.

. S1v1 seviyesindeki degisime bagli olarak sivi basincinin zamanla degisimini irdeler.

. Delik bir kaptaki sivinin figkirma mesafesi, sivi yiiksekligi ve sivi yogunlugu arasinda iliski kurar.
. S1v1 basinciyla isleyen bir diizenegi amaci dogrultusunda yeniden diizenler.

. Acik hava basincindaki degisimin balon tizerindeki etkisini tahmin eder.

. Ucan balonun havada yiikselmesinin nedenini sdyler.

. Manometreli bir diizenekte kapali kaptaki gazin basincini bulur.

. Acik hava basincinin sebebini soyler.

. Acik hava basincinin degisimiyle olusan olaylara 6rnek verir.

. Acik hava basmcimnin varligini gosterir.

. Gaz basinci ile sicaklik arasindaki iligkiyi sinar.

. Bernoulli ilkesini kullanarak ilgili olaylar1 agiklar.

. Cisimlerin yiizebilmesinde hacmin etkisini agiklar.

. Su icerisine birakilan cisimlerin konumunu belirlerken yiizme kogsullarini kullanir.

. Arsimet ilkesini kullanarak problemler ¢ozer.

. Bir cismin farkli sivilarda farkli konumda bulunmasiyla ilgili olarak verilen ifadelerden uygun

olanin1 ayirt eder.

. Verilen 6rnek durumlara dayanarak cismin yeni bir durumda sivi i¢indeki konumunu bulur.
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APPENDIX C

CHECKLIST FOR OBJECTIVES AND QUESTIONS
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PRESSURE UNIT ACHIEVEMENT TEST (PUAT)

BASINC UNITESi BASARI TESTI

Asagidakilerden hangisi basincin
tanimdir?

A) Is yapabilme yetenegi

B) Birim zamanda yapilan is

C) Bir cismi hareket ettiren kuvvet
D) Birim yiizeye dik etkiyen kuvvet

“Kapal1 bir kaptaki sivinin herhangi bir
noktasina uygulanan basing, sivi tarafindan
kabin i¢ ylizeyinin her noktasina ayn1
buyiikliikte iletilir.” Bu ifade hangi yasa
ile aciklamr?

A) Pascal yasasi

B) Bernoulli yasast

C) Arsimet yasasi

D) Torigelli yasast

Bir bardakta bulunan sivinin tabana
yaptig1 basin¢ hangi durumda artar?
A) Sivinin 6z kiitlesi azaltilirsa

B) Sivinin yiiksekligi artirilirsa

C) Sivi daha genis kaba konursa

D) Stvinin sicakligi azaltilirsa

Helyum gaziyla doldurulan balonun

havada yiikselmesinin nedeni nedir?

A) Helyumun 6z kiitlesinin havaninkinden
kiigiik olmasi

B) Helyum gazimnin yanici olmasi

C) Helyum gazina yer¢ekiminin az etki
etmesi

D) Havanin helyum gazindan daha hafif
olmasi

Acik hava basincinin sebebi nedir?

A) Gaz molekiilleri arasinda biiyiik
bosluklar olmasi

B) Gaz molekiillerinin sicakligi

C) Gaz molekiillerine etki eden yercekimi
kuvveti

D) Atmosferde azot gazinin bulunmasi

* 6.

* 8.

Bir cam masa en fazla 300 Pascal
basinca dayanabilmektedir. Masayla
temas alan1 2 m> olan bir cismin, cam
masay1 kirmamasi igin agirligi en fazla
ne olmalidir?
A) 150N

C) 600 N

B) 300 N
D) 1200 N

Asagidakilerden hangisi kati

basincinin etkisini gosteren bir olay

degildir?

A) Bir cismin yatay ve diisey konumda
yere ayni kuvveti uygulamasi

B) Sisman kisinin batakliktaki ayak
izinin zayif kisiye gore daha derin
olmasi

C) Sivri topugun normal topuga gore
basilan ayagi daha ¢ok acitmast

D) Keskin bicagin kor bicaga gore
ekmegi daha rahat kesmesi

“Sivilar, yiiksek basin¢li yerden algak

basingh yere dogru hareket eder.”

Asagidakilerden hangisi bu kurala 6rnek

olarak gosterilemez?

A) Kaynak suyunun yeryiiziine ¢ikist

B) Su depolarinin yiiksek yerlere
kurulmasi

C) Bir U borusunun kollarinda suyun
ayni seviyede bulunmasi

D) Serum sisesinin hastadan yiiksek bir
yere asilmasi



9.

Hava sicakliginin artmasi sonucu, agik hava
basinci azalr.
10°C

Yandaki gekilde ortamin
sicakhg 10°C den

40°C ye gikartildiginda,
asafpdaki durumlann
hangisinin gergekles-
mesi beklenir?

1
1

7
7

10. Asagidaki olaylardan hangisi agik hava
basincindaki degisimin etkisiyle olusmaz?

11.

A)
B)
®)

D)

Yiikseklere ¢ikildik¢a kulaklarin
agrimast

Yiikseklere ¢ikildik¢a suyun kaynama
sicakliginin azalmasi

Yiikseklere ¢ikildik¢a daha sik nefes
almmasi

Ucan balonun belli bir yiikseklige
eristikten sonra patlamasi

A) Cisimlerin
baghdir.

Ayni  metalden yapilmis
Kutu esit kiitleli kutu ve givi
suya birakildiginda sekil-

deki durum olusuyor.
Asagidakilerden hangisi
bu durumu agiklar?

Givi

ylizebilmesi kiitlelerine

B) Kiitleleri ne olursa olsun diizgiin geomet-

rik bigimli cisimler suda yiizer.
C) Cisimlerin yiizebilmesi yapildiklan madde-
ye baghdir.
D) Cisimler,
hacimleri artirilarak yiizdiiriilebilir.

kitleleri aym kalmak (zere
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* 12,
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* 13.

* 14.

15.

Sekildeki su cenderesi dengede iken sol
kefeye 8 kg’lik bir kiitle konuluyor.
Bozulan dengeyi tekrar saglamak icin
sag kefeye kac kg’lik bir kiitle
konulmalhidir?
A) 8

C) 28

B) 24
D) 48

Yukaridaki sekilde goriilen Y gazinin
basinci 50 cmHg’dir. Buna gore agik
hava basinc1 Py ka¢ cmHg’dir?

A)2 B)48 C)50 D)52

Tamamen su dolu bardagin agz1 diizgiin
sekilde kagitla kapatilip ters
cevrildiginde, suyun dokiillmedigi
gozleniyor. Bu deneyi yapan égrenci
neyi gostermeye calismaktadir?

A) Sivi basincinin varligim

B) Acik hava basincinin varligini

C) Kat1 basincinin varligini

D) Sivilarin kaldirma kuvvetini

-
w

igi dolu T topu ile ici bos S topu
esit hacimlidir. Bu toplar sekildeki
gibi birbirine baglanarak suya
birakildiginda denge durumu
asagidakilerden hangisindeki gibi
olabilir? (dr>dg,>ds)

<)




16. tahta

101 iH
su su
[ s s |

Sekilde 3 N agirligindaki tahta, icinde 10 N
agirliginda su olan kaba birakildiginda 2 N
su tagsmaktadir. Buna gore suyun tahtaya
uyguladigi kaldirma kuvveti ka¢ N’dur?
A)l B)2

o7 D) 8

* 17. Ahmet kumsalda iken dort ayakli bir

sandalye iizerine oturuyor ve sandalyenin

bir miktar kuma battigini goriiyor.

Sandalyenin kuma batmasim engellemek

icin asagidakilerden hangisi yapilabilir?

A) Sandalyeyi ti¢ ayakli yapmak

B) Sandalyenin agirlhigim artirmak

C) Sandalyenin ayaklar1 altina genis
yiizeyli taglar koymak

D) Sandalyenin ayak uglarini daraltmak

* 18.

/]

M L

Esit hacim bélmeli ortasinda dikey konumda su
gegirmeyen bir bélme bulunan sekildeki kap K
muslugu acildiginda 12 saniyede doluyor.

Kap dolu halde iken K muslugu kapatilip K ile
Hzdes olan L muslugu agildiinda M noktasina
uygulanan basincin zamanla degisim grafigi
hangisindeki gibi olur?

Basmg Basmc
l;)mx—*‘36912 Zaman (s) m—“ﬁgm Zaman (s
Basmc Basmc
EIB—“ 6912 Zaman (s) 36912 Zaman (s)

19.

20.

21.
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iy

2a

Sekildeki l. kaba 1/2'ye kadar X; Il. kaba 1'e kadar Y
ve lll. kaba 1'e kadar Z sivilari konuluyor. I. ve Il
kaptaki sivilarin (a) mesafesine, lll. kaptaki sivinin
(2a) mesafesine figkirdigi goruliiyor.

Buna goére, X, Y ve Z sivilarinin dy, dy , d;
yogunluklari arasindaki iliski nasildir?

A)d,>d,>d, B)d,=d,>d,
C)dy>dy=d: D) d:>dy>dy
1
1}
| K
K L
L M
M
N
N
1 litre su 1 litre su 2 litre su
+ + +
10 gram tuz 30 gram tuz 100 gram tuz

I ve Il nolu kaplarda bir tahta parcasimin tuziu su
cozeltileri icindeki durumu verilmistir.

Ayni tahta parcasi lll. kaptaki ¢ézeltiye birakil-
diginda su seviyesinin nerede olmasi beklenir?

A) M ve N arasinda
C) K ve L arasinda

B) M ve L arasinda
D) L hizasinda

Ucuna kitle bagh yay, K ve L sivilarina birakil-
diginda sekil | ve II'deki durumlar gézleniyor.

L

K :
Sekil Il

Sekil |

Bu durumlarla ilgili olarak asagidakilerden
hangisi sdylenebilir?

A) K sivisi L'den daha yodundur.

B) Sekil I'deki yayin uzama miktari, sekil I'deki
yayinkinden kuguktur.

C) Her iki sekilde de yaylarin uzama miktarlar
esittir.

D) Sekil I'de cisme uygulanan kaldirma kuvveti,
sekil I'dekinden kigliktiir.



22,

x 23.

24.

Lastik boru
r-

i_’cark
= SAS R S

Asadidaki islemlerin hangisi sekildeki ¢arkin
dénmesini hizlandirmaz?

A) Sudan daha yogun sivi kullanmak
B) Su kabini daha yukariya kaldirmak
C) Kaba daha gok su koymak
D) Daha genis kap kullanmak

Bir 6grenci sisirdigi balonu 6nce sicak bir

ortamda tutarak genlesmesini izlemekte,

daha sonra ise soguk ortama tasiyarak

kiictildiigiinii gézlemektedir. Bu égrenci

asagidaki hangi soruya cevap vermeye

calismaktadir?

A) Gazin agirligr ortamin sicakligr ile
iligkili midir?

B) Gazin basinci ortamin sicakligr ile
iligkili midir?

C) Gazin kiitlesi ortamin basinci ile iligkili
midir?

D) Gazin kiitlesi ortamin sicakligi ile
iligkili midir?

90 kg’lik bir adam, yar1 agirligindaki
cocugu ile yumusak karda, yan yana
yiiriimektedir. Babanin taban alan1 3 dm’,
cocugunki ise 1 dm” dir. Bunlarm kara
batmalari ile ilgili asagidaki yargilardan
hangisi dogrudur?

A) Babanin agirligi daha fazla
oldugundan baba daha c¢ok batar.

B) Cocugun agirligmin taban alanina
orani, babaya gore daha biiyiik
oldugundan ¢ocuk daha ¢ok batar.

C) Babanin taban alan1 daha biiyiik
oldugundan, baba daha ¢ok batar.

D) Babanin hem agirligi hem de taban
alan1 daha biiyiik oldugundan, ¢ocuk
daha cok batar.
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* 25, Asagida bir siirat motoru goriilmektedir.

 — on taraf

" kizak

Asagidakilerden hangisi 6n tarafin
yiikselmesinin nedenini Bernoulli ilkesini
kullanarak en iyi sekilde aciklar?

A) Kizak motorun altinda asili kalir, bundan
dolay1 6n tarafi yukart kaldirir.

B) Kizak motora gore suyla farkli ac1 yapar,
bundan dolay1 6n taraf yiikselir.

C) Hizli hareket eden motorun 6n tarafi
daima su iizerine ¢ikar, bundan dolayi
kizak on tarafi destekler.

D) Kizagn iizerindeki su basinci
altindakinden daha azdir, bundan dolay1
alttaki yiiksek basing 6n tarafi yukari
ittirir.
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APPENDIX F-1

SCIENTIFIC PROCESS SKILLS TEST (SPST)-VERSION 1

BIiLIMSEL SUREC BECERILERIi TESTi

ACIKLAMA: Bu test icinde, bilimsel siire¢ becerilerini 6l¢ebilen 25 soru bulunmaktadir. Her soruyu
dikkatle okuduktan sonra size gore en uygun secenegi isaretleyiniz. Cevaplarimiz gizli tutulacak ve
hicbir kimse ile paylagilmayacaktir. Katilimmiz ve katkiniz igin tesekkiir ederiz. Asagida bu testte
sikca kullanilan iki kelimenin anlami verilmistir.

Hipotez: Arastirmanin baslangicinda heniiz dogrulugu veya yanlighigi bilinemeyen bir 6neri
veya on beklenti.
Smmamak: Gerekli niteligi tasiyip tasimadigini bulmak icin bir diisiinceyi denemek.

1) Arabalarin verimliligini inceleyen bir arastirma yapilmaktadir. Snanan hipotez, benzine katilan
katki maddesinin arabalarin verimliligini arttirdig1 yolundadir. Ayn1 tip bes arabaya ayni miktarda
benzin, farkli miktarlarda katki maddesi konur. Arabalar benzinleri bitinceye kadar ayn1 yol iizerinde
giderler. Daha sonra her arabanin aldig1 mesafe kaydedilir. Bu ¢alismada arabalarin verimliligi sizce
nasil ol¢iiliir?

a.  Arabalarin benzinleri bitinceye kadar gegen siire ile.

b. Her arabanin gittigi mesafe ile.

c.  Kullanilan benzin miktari ile.

d. Kullanilan katki maddesinin miktari ile.

2) Bir araba ireticisi daha ekonomik arabalar yapmak istemektedir. Aragtirmacilar arabanin litre
basina alabilecegi mesafeyi etkileyebilecek degiskenleri arastirmaktadirlar. Sizce asagidaki
degiskenlerden hangisi arabanin litre bagina alabilecegi mesafeyi etkileyebilir?

Arabanin agirligt.

Motorun hacmi.

Arabanin rengi.

a ve b secenekleri.

fao ow

3) Bir polis sefi, arabalarin hizinin azaltilmasi ile ugragmaktadir. Arabalarin hizin etkileyebilecek
baz1 faktorler oldugunu diistinmektedir. Siirticiilerin ne kadar hizli araba kullandiklarini sizce asagidaki
hipotezlerin hangisiyle sinayabilir?

Daha geng siiriiciilerin daha hizli araba kullanma olasilig yiiksektir.

Kaza yapan arabalar ne kadar biiyiikse, icindeki insanlarin yaralanma olasiligi o kadar azdir.
Yollarda ne kadar ¢ok polis ekibi olursa, kaza sayisi o kadar az olur.

Arabalar eskidikg¢e kaza yapma olasiliklari artar.

ao o

4) Bir fen simifinda, tekerlek yiizeyi genisliginin tekerlegin daha kolay yuvarlanmasi iizerine etkisi
arastirilmaktadir. Bir oyuncak arabaya genis yiizeyli tekerlekler takilir, 6nce bir rampadan (egik
diizlem) asag1 birakilir ve daha sonra diiz bir zemin iizerinde gitmesi saglanir. Deney, ayn1 arabaya
daha dar yiizeyli tekerlekler takilarak tekrarlanir. Hangi tip tekerlegin daha kolay yuvarlandig: sizce
nasil ol¢iiliir?

a.  Her deneyde arabanin gittigi toplam mesafe olgiiliir.

b. Rampanin (egik diizlem) egim acisi ol¢iiliir.

¢.  Her iki deneyde kullanilan tekerlek tiplerinin yiizey genislikleri ol¢iiliir.

d.  Her iki deneyin sonunda arabanin agirliklar: 6l¢iiliir.
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5) Ahmet basketbol topunun igindeki hava arttik¢a, topun daha yiiksege sigrayacagini diisiinmektedir.
Bu hipotezi aragtirmak icin, birka¢ basketbol topu alir ve iclerine farkli miktarda hava pompalar. Sizce
Ahmet hipotezini nasil sinamalidir?

a.  Toplar1 ayn1 yiikseklikten fakat degisik hizlarla yere vurur.

b. Iclerinde farkli miktarlarda hava olan toplar1, ayn1 yiikseklikten yere birakir.

c. Iclerinde ayn1 miktarlarda hava olan toplari, zeminle farkli acilardan yere vurur.

d. Iclerinde ayn1 miktarlarda hava olan toplari, farkli yiiksekliklerden yere birakr.

6) Bir tankerden benzin almak icin farkli genislikte 5 hortum kullanilmaktadir. Her hortum igin ayn1
pompa kullanilir. Yapilan ¢alisma sonunda elde edilen bulgular asagidaki grafikle gosterilmistir.

15 A
Dakikada 12
pompalanan
benzin miktar1 9

(litre)
6 [
[ )
3 .

510 15 20 25 30 35
Hortumlarin ¢apr (mm)

Size gore asagidakilerden hangisi degiskenler arasindaki iliskiyi agiklamaktadir?
a.  Hortumun cap1 genisledikce dakikada pompalanan benzin miktari da artar.
b. Dakikada pompalanan benzin miktar arttik¢a, daha fazla zaman gerekir.
¢.  Hortumun ¢ap kiiciildiikce dakikada pompalanan benzin miktari da artar.
d. Pompalanan benzin miktari azaldik¢a, hortumun ¢api genisler.

» 7,8,9 ve 10 uncu sorular: asagidaki paragrafi okuyarak cevaplayimz.

Ayse, giinesin karalar ve denizleri ayn1 derecede 1sitip 1sitmadigini merak etmektedir. Bir aragtirma
yapmaya karar verir ve ayn1 biiyiikliikte iki kova alir. Bunlardan birini toprakla, digerini de su ile
doldurur ve ayn1 miktarda giines 1s1s1 alacak sekilde bir yere koyar. 8.00-18.00 saatleri arasinda, her
saat bag1 sicakliklari dlger.

7) Sizce arastirmada asagidaki hipotezlerden hangisi sinanmigtir?

a.  Toprak ve su ne kadar ¢ok giines 15181 alirlarsa, o kadar 1sinirlar.
b. Toprak ve su giines altinda ne kadar fazla kalirlarsa, o kadar ¢ok 1sinirlar.
¢.  Giines farkli maddeleri farkli derecelerde isitir.
d.  Giiniin farkli saatlerinde giinesin 1s1s1 da farkli olur.
8) Sizce arastirmada asagidaki degiskenlerden hangisi kontrol edilmistir?
a.  Kovadaki suyun cinsi. c. Kovalara koyulan maddenin tiiri.
b. Toprak ve suyun sicakligi. d. Her bir kovanin giines altinda kalma siiresi.

9) Sizce aragtirmada Ol¢iilen degisken hangisidir?
a.  Kovadaki suyun cinsi. c. Kovalara koyulan maddenin tiiri.
b. Toprak ve suyun sicakligi. d. Her bir kovanin giines altinda kalma siiresi.

10) Sizce arastirmada degistirilen degisken hangisidir?
a.  Kovadaki suyun cinsi. c. Kovalara koyulan maddenin tiirii.
b. Toprak ve suyun sicakligi. d. Her bir kovanin giines altinda kalma siiresi.

» 11,12, 13 ve 14 iincii sorular asagida verilen paragrafi okuyarak cevaplayimz.
Murat, suyun sicakliginin, su i¢inde ¢oziinebilecek seker miktarini etkileyip etkilemedigini arastirmak
ister. Birbirinin ayn1 dort bardagin her birine 50 ser mililitre su koyar. Bardaklardan birisine 0 °C de,
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digerine de sirayla 50 °C, 75 °C ve 95 °C sicaklikta su koyar. Daha sonra her bir bardaga
coziinebilecegi kadar seker koyar ve karistirir.

11) Bu aragtirmada sizce sianan hipotez hangisi olabilir?
a.  Seker ne kadar ¢ok suda karistirilirsa o kadar ¢ok ¢oziiniir.
b. Ne kadar ¢ok seker ¢oziiniirse, su o kadar tatli olur.
c.  Sicaklik ne kadar yiiksek olursa, ¢oziinen sekerin miktar1 o kadar fazla olur.
d. Kullanilan suyun miktari arttik¢a sicaklig da artar.

12) Bu aragtirmada sizce kontrol edilebilen degisken hangisidir?

a.  Her bardakta ¢oziinen seker miktart. c. Bardaklarin sayisi.

b. Her bardaga konulan su miktar. d. Suyun sicaklig1
13) Sizce arastirmanin dl¢iilen degiskeni hangisidir?

a.  Her bardakta ¢oziinen seker miktart. c. Bardaklarin sayisi.

b. Her bardaga konulan su miktari. d. Suyun sicaklig1.
14) Sizce arastirmadaki degistirilen degisken hangisidir?

a.  Her bardakta ¢oziinen seker miktart. c. Bardaklarin sayisi.

b. Her bardaga konulan su miktari. d. Suyun sicaklig.

15) Bir bahg¢ivan domates iiretimini arttirmak istemektedir. Degisik birka¢ alana domates tohumu
eker. Hipotezi, tohumlar ne kadar ¢ok sulanirsa, o kadar cabuk filizlenecegidir. Sizce bu hipotezi nasil
stnar?

a.  Farkli miktarlarda sulanan tohumlarin kag¢ giinde filizlenecegine bakar.

b. Her sulamadan bir giin sonra domates bitkisinin boyunu olcer.

c.  Farkli alanlardaki bitkilere verilen su miktarini dlger.

d. Her alana ektigi tohum sayisina bakar.

16) Ahmet, buz parcaciklarin erime siiresini etkileyen faktorleri merak etmektedir. Buz parcalarinin
buyiikliigii, odanin sicakligi ve buz parcalarinin sekli gibi faktorlerin erime siiresini etkileyebilecegini
diisiiniir. Daha sonra su hipotezi sinamaya karar verir. Buz parcalarinin sekli erime siiresini etkiler.
Sizce Ahmet bu hipotezi sinamak i¢in asagidaki deney tasarimlarinin hangisini uygulamalidir?
a.  Her biri farkl sekil ve agirlikta bes buz pargast alinir. Bunlar ayn1 sicaklikta benzer bes kabin
icine ayr1 ayri konur ve erime siireleri izlenir.
b.  Her biri ayni1 sekilde fakat farkli agirlikta bes buz parcgasi alinir. Bunlar ayn1 sicaklikta benzer
bes kabin icine ayr1 ayr1 konur ve erime siireleri izlenir.
c.  Her biri aymi agirlikta fakat farkli sekillerde bes buz pargasi alinir. Bunlar ayni sicaklikta
benzer bes kabin igine ayr1 ayr1 konur ve erime siireleri izlenir.
d. Her biri aymi agirlikta fakat farkli sekillerde bes buz pargasi alinir. Bunlar farkli sicaklikta
benzer bes kabin igine ayr1 ayr1 konur ve erime siireleri izlenir.

17) Bir biyolog su hipotezi test etmek ister; Farelere ne kadar cok vitamin verilirse o kadar hizli
biiyiirler. Biyolog farelerin biiyiime hizini sizce nasil 6lgebilir?

Farelerin hizin1 6lger.

Farelerin, giinlitk uyumadan durabildikleri siireyi 6lger.

Her giin fareleri tartar.

Her giin farelerin yiyecegi vitaminleri tartar.

a0 o

18) Ogrenciler, sekerin suda ¢oziinme siiresini etkileyebilecek degiskenleri diisiinmektedirler. Suyun
sicakligini, sekerin ve suyun miktarlarmi degisken olarak saptarlar. Ogrenciler, sekerin suda ¢oziinme
stiresini sizce asagidaki hipotezlerden hangisiyle sinayabilir?

Daha fazla sekeri ¢cozmek icin daha fazla su gereklidir.

Su sogudukea, sekeri ¢ozebilmek igin daha fazla karistirmak gerekir.

Su ne kadar sicaksa, o kadar ¢ok seker ¢oziinecektir.

Su 1sindikca seker daha uzun siirede ¢oziiniir.

pao o
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19) Bir arastirma grubu, degisik hacimli motorlari olan arabalarin randimanlarini 6lcer. Elde edilen
sonuglarin grafigi asagidaki gibidir:

ao |
Litre bagina ~—
alinan mesafe 25 .

(km)
20

Maotor hacmi
(litre)

Sizce asagidakilerden hangisi degiskenler arasindaki iliskiyi gosterir?
a. Motor ne kadar biiyiikse, bir litre benzinle gidilen mesafe de o kadar uzun olur.
b. Bir litre benzinle gidilen mesafe ne kadar az olursa, arabanin motoru o kadar kiiciik demektir.
¢. Motor kiigiildiik¢e, arabanin bir litre benzinle gittigi mesafe artar.
d. Bir litre benzinle gidilen mesafe ne kadar uzun olursa, arabanin motoru o kadar biiyiik
demektir.

> 20,21, 22 ve 23 iincii sorular: asagida verilen paragrafi okuyarak cevaplayimz.

Topraga karigtirilan yapraklarin domates iiretimine etkisi arastirilmaktadir. Arastirmada dort
biiyiik saksiya ayn1 miktarda ve tipte toprak konulmustur. Fakat birinci saksidaki topraga 15 kg.,
ikinciye 10 kg., tictinciiye ise 5 kg. ¢iiriimiis yaprak karistirilmistir. Dordiincii saksidaki topraga ise hi¢
clirtimiis yaprak karistirilmamigtir. Daha sonra bu saksilara domates ekilmistir. Biitiin saksilar giinese
konmus ve ayn1 miktarda sulanmistir. Her saksidan elde edilen domates tartilmis ve kaydedilmistir.

20) Bu arastirmada sizce sianan hipotez hangisidir?

Bitkiler giinesten ne kadar ¢ok 151k alirlarsa, o kadar fazla domates verirler.
Saksilar ne kadar biiyiik olursa, karistirilan yaprak miktar1 o kadar fazla olur.
Saksilar ne kadar ¢ok sulanirsa, iclerindeki yapraklar o kadar ¢abuk ¢iirtir.
Topraga ne kadar ¢ok ciiriik yaprak karigtirilirsa, o kadar fazla domates elde edilir.

faoow

21) Sizce bu arastirmada kontrol edilen degisken hangisidir?
Her saksidan elde edilen domates miktari.
Saksilara karistirilan yaprak miktari.

Saksilardaki toprak miktari.

Ciiriimiig yaprak karistirilan saksi sayisi.

fao op

22) Sizce aragtirmada ol¢iilen degisken hangisidir?
a.  Her saksidan elde edilen domates miktari.
b.  Saksilara karistirilan yaprak miktari.
c.  Saksilardaki toprak miktar.
d.  Ciriimiis yaprak karistirilan sakst sayisi.

23) Sizce aragtirmada degistirilen degisken hangisidir?
a.  Her saksidan elde edilen domates miktari.
b. Saksilara karistirilan yaprak miktari.
c.  Saksilardaki toprak miktari.
d. Ciirtimiis yaprak karistirilan saksi sayisi.
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24) Sibel, akvaryumdaki baliklarin bazen ¢ok hareketli bazen ise durgun olduklarini gozler.
Baliklarin hareketliligini etkileyen faktorleri merak eder. Sizce baliklarin hareketliligini etkileyen
faktorleri hangi hipotezle siayabilir?

a.  Baliklara ne kadar ¢ok yem verilirse, o kadar ¢ok yeme ihtiyaglari vardir.

b. Baliklar ne kadar hareketli olursa o kadar ¢cok yeme ihtiyaclart vardir.

c.  Suda ne kadar ¢ok oksijen varsa, baliklar o kadar iri olur.

d.  Akvaryum ne kadar cok 1sik alirsa, baliklar o kadar hareketli olur.

25) Murat Bey’in evinde birgok elektrikli alet vardir. Fazla gelen elektrik faturalari dikkatini ¢eker.
Kullanilan elektrik miktarini etkileyen faktorleri arastirmaya karar verir. Sizce asagidaki
degiskenlerden hangisi kullanilan elektrik enerjisi miktarini etkileyebilir?

TV nin agik kaldig siire.

Elektrik sayacinin yeri.

Camasir makinesinin kullanma sikligi.

a.vec

fao ow



185

APPENDIX F-2

SCIENTIFIC PROCESS SKILLS TEST (SPST)-FINAL FORM

BIiLIMSEL SUREC BECERILERIi TESTi

ACIKLAMA: Bu test icinde, bilimsel siire¢ becerilerini 6lgebilen 24 soru bulunmaktadir. Her soruyu
dikkatle okuduktan sonra size gore en uygun secenegi isaretleyiniz. Cevaplarimiz gizli tutulacak ve
hicbir kimse ile paylasilmayacaktir. Asagida bu testte sikca kullanilan iki kelimenin anlami
verilmistir. Ayrica testte kullanilan bazi terimlerin anlamlarinin daha iyi anlagilmasi igin asagida
ornek bir soru iizerinde aciklamalar yapilmistir.

Hipotez: Arastirmanin baslangicinda heniiz dogrulugu veya yanlighigi bilinemeyen bir 6neri
veya on beklenti.
Smamak: Gerekli niteligi tasiyip tasimadigini bulmak icin bir diisiinceyi denemek.

Ormnek soru:
Serap, sicakhgin ekmek kiifiiniin gelisiminde bir etkisi olup olmadigim bulmak istemektedir. Serap bu amagla aym
miktarda ve tiirde grda maddesi bulunan dokuz kap iginde kiif yetistirmistir. Kaplardan tigii 0°C’de, ticti 90°C’de, ve kalan
ticii de oda sicakliginda (yaklasik 27°C’de) tutulmustur. Dort giiniin sonunda kaplan incelemis ve her kaptaki ekmek
kiifiiniin gelisimini kaydetmistir. Bu arastrmada;

Sabit tutulan degisken: her kaptaki gida miktart

Degistirilen degisken: kaplarin sicakligy

Oliilen degisken: ekmek kiifiiniin gelisimi
olmaktadir.

*1) Arabalarin verimliligini inceleyen bir aragtirma yapilmaktadir. Sinanan hipotez, benzine katilan
katki maddesinin arabalarin verimliligini arttirdig1 yolundadir. Ayn1 tip bes arabaya ayni miktarda
benzin, farkli miktarlarda katki maddesi konur. Arabalar benzinleri bitinceye kadar ayn1 yol iizerinde
giderler. Daha sonra her arabanin aldig1 mesafe kaydedilir. Bu ¢alismada arabalarin verimliligi sizce
nasil ol¢iiliir?

Arabalarin benzinleri bitinceye kadar gegen siire ile.

Her arabanin gittigi mesafe ile.

Kullanilan benzin miktari ile.

Kullanilan katki maddesinin miktari ile.

I

*2) Bir basketbol antrenérii, oyuncularin gii¢siiz olmasindan dolayr maglar1 kaybettiklerini
diistinmektedir. Giiclerini etkileyen faktorleri arastirmaya karar verir. Antrendr, oyuncularin giiciinii
etkileyip etkilemedigini 6lgmek i¢in asagidaki degiskenlerden hangisini incelemelidir?

Her oyuncunun almis oldugu giinliik vitamin miktarini.

Giinliik agirlik kaldirma ¢aligmalarinin miktarini.

Giinliik antrenman siiresini.

Yukaridakilerin hepsini.

e TR
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3) Ogrenciler, sekerin suda ¢oziinme siiresini etkileyebilecek degiskenleri distinmektedirler. Suyun
sicakligini, sekerin ve suyun miktarlarini degisken olarak saptarlar. Ogrenciler, sekerin suda ¢oziinme
stiresini sizce asagidaki hipotezlerden hangisiyle sinayabilir?

a. Daha fazla sekeri ¢cozmek i¢gin daha fazla su gereklidir.

b. Su sogudukga, sekeri ¢ozebilmek icin daha fazla karistirmak gerekir.
¢ Su ne kadar sicaksa, o kadar cok seker ¢oziinecektir.

d. Suisindik¢a seker daha uzun siirede ¢oziiniir.

*4) Fen sinifindan bir 6grenci sicakligin bakterilerin gelismesi {izerindeki etkilerini arastirmaktadir.
Yaptig1 deney sonucunda, 6grenci asagidaki verileri elde etmistir:

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

— 0NN O

Asagidaki grafiklerden hangisi bu verileri dogru olarak gostermektedir?

a 4 b 12
2 10
12 8
- Kalanilatin B
Kaolonilerin & savis!
saysl
0 2| ] |
010 20 30 40 50 BO 7O
boen ;Iiakﬁlf(“(:?u 7 Sicaklik{@c)
c d.
70 n
60 a0
a0 24
40 15 .
Sicaklik@®2)30 Sicaklik®C)y10 *
e * il o,
.
10 i}
]
D03 6 9 12 15 18 003 6 8 12 15 18
Kolonilerin sayisi Kalanilerin saysi

5) Ali Bey, evini 1sitmak i¢in komsularindan daha ¢ok para 6denmesinin sebeplerini merak
etmektedir. Isinma giderlerini etkileyen faktorleri arastirmak icin bir hipotez kurar. Asagidakilerden
hangisi bu aragtirmada sinanmaya uygun bir hipotez degildir?

a. Evin cevresindeki agac sayisi ne kadar az ise 1sinma gideri o kadar fazladir.

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

c. Biiyiik evlerin 1sinma giderleri fazladir.

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



187

*6) Bir 6grenci miknatislarin kaldirma yeteneklerini aragtirmaktadir. Cesitli boylarda ve sekillerde
birka¢ miknatis alir ve her miknatisin ¢ektigi demir tozlarm tartar. Bu calismada miknatisin kaldirma
yetenegi nasil tanimlanir?

a. Kullanilan miknatisin biiytikligii ile.

b. Demir tozlarini ¢eken miknatisin agirligr ile.

c¢. Kullanilan miknatisin sekli ile.

d. Cekilen demir tozlarmin agirligr ile.

*7) Can, yedi ayr1 bahcedeki ¢imenleri bigmektedir. Cim bigme makinesiyle her hafta bir bahcedeki
cimenleri bicer. Cimenlerin boyu bahcelere gore farkli olup bazilarinda uzun bazilarinda kisadir.
Cimenlerin boylari ile ilgili hipotezler kurmaya baglar. Asagidakilerden hangisi sinanmaya uygun bir
hipotezdir?

a. Hava sicakken ¢im bigmek zordur.

b. Bahgeye atilan giibrenin miktar1 6nemlidir.

c. Daha ¢ok sulanan bahcedeki ¢imenler daha uzun olur.

d. Bahce ne kadar engebeliyse ¢imenleri kesmek de o kadar zor olur.

*8)Bir fen sinifinda, tekerlek yiizeyi genisliginin tekerlegin daha kolay yuvarlanmasi tizerine etkisi
arastirilmaktadir. Bir oyuncak arabaya genis yiizeyli tekerlekler takilir, 6nce bir rampadan (egik
diizlem) asag1 birakilir ve daha sonra diiz bir zemin iizerinde gitmesi saglanir. Deney, ayn1 arabaya
daha dar yiizeyli tekerlekler takilarak tekrarlanir. Hangi tip tekerlegin daha kolay yuvarlandig: sizce
nasil ol¢iiliir?

a. Her deneyde arabanin gittigi toplam mesafe ol¢iiliir.

b. Rampanin (egik diizlem) egim acis1 ol¢iiliir.

¢.  Her iki deneyde kullanilan tekerlek tiplerinin yiizey genislikleri ol¢iiliir.

d. Her iki deneyin sonunda arabanin agirliklar: 6l¢iiliir.

*9) Ahmet basketbol topunun i¢indeki hava arttikca, topun daha yiiksege si¢crayacagi diigsiinmektedir.
Bu hipotezi aragtirmak icin, birka¢ basketbol topu alir ve iclerine farkli miktarda hava pompalar. Sizce
Ahmet hipotezini nasil sinamalidir?

a. Toplar1 ayni yiikseklikten fakat degisik hizlarla yere vurur.

b. Iclerinde farkli miktarlarda hava olan toplari, ayn1 yiikseklikten yere birakir.

c¢. Iclerinde ayn1 miktarlarda hava olan toplari, zeminle farkli agilardan yere vurur.

d. Iclerinde ayn1 miktarlarda hava olan toplari, farkli yiiksekliklerden yere birakir.

10) Bir bah¢ivan domates iiretimini arttirmak istemektedir. Degisik birka¢ alana domates tohumu
eker. Hipotezi, tohumlar ne kadar ¢ok sulanirsa, o kadar cabuk filizlenecegidir. Sizce bu hipotezi nasil
stnar?

a. Farkli miktarlarda sulanan tohumlarin kag giinde filizlenecegine bakar.

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

c¢.  Farkli alanlardaki bitkilere verilen su miktarini dlger.

d. Her alana ektigi tohum sayisina bakar.

11) Sibel, akvaryumdaki baliklarin bazen ¢ok hareketli bazen ise durgun olduklarin1 gozler.
Baliklarin hareketliligini etkileyen faktorleri merak eder. Sizce baliklarin hareketliligini etkileyen
faktorleri hangi hipotezle sinayabilir?

a. Baliklara ne kadar ¢ok yem verilirse, o kadar ¢cok yeme ihtiyaglari vardir.

b. Baliklar ne kadar hareketli olursa o kadar ¢ok yeme ihtiyaclar1 vardir.

¢.  Suda ne kadar ¢ok oksijen varsa, baliklar o kadar iri olur.

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



*12) Bir tankerden benzin almak i¢in farkli genislikte 5 hortum kullanilmaktadir. Her hortum icin

188

ayni pompa kullanilir. Yapilan ¢alisma sonunda elde edilen bulgular agagidaki grafikle gosterilmistir.

15
Dakikada 12
pompalanan
benzin miktars 9
(litre)
]
-
3 -

510 15 20 23 30 33
Hortumlarin gap (mim)

Size gore asagidakilerden hangisi degiskenler arasindaki iliskiyi agiklamaktadir?
a.  Hortumun cap1 genisledikce dakikada pompalanan benzin miktar: da artar.
b. Dakikada pompalanan benzin miktar1 arttik¢a, daha fazla zaman gerekir.
c¢. Hortumun capi kiiciildiikce dakikada pompalanan benzin miktar1 da artar.
d. Pompalanan benzin miktar1 azaldikca, hortumun capr genisler.

» 13, 14, 15 ve 16 na sorular1 asagidaki paragrafi okuyarak cevaplayimz.

Ayse, giinesin karalar ve denizleri ayn1 derecede 1sitip 1sitmadigini merak etmektedir. Bir aragtirma
yapmaya karar verir ve ayn1 biiyiikliikte iki kova alir. Bunlardan birini toprakla, digerini de su ile
doldurur ve ayn1 miktarda giines 1s1s1 alacak sekilde bir yere koyar. 08.00-18.00 saatleri arasinda,

her saat basi sicakliklarini dlger.

*13) Sizce aragtirmada asagidaki hipotezlerden hangisi stnanmustir?
a. Toprak ve su ne kadar ¢ok giines 15181 alirlarsa, o kadar 1sinirlar.
b. Toprak ve su giines altinda ne kadar fazla kalirlarsa, o kadar ¢ok 1sinirlar.
¢ Giines farkli maddeleri farkli derecelerde sitir.
d. Giiniin farkli saatlerinde giinesin 1s1s1 da farkl1 olur.

*14) Sizce aragtirmada asagidaki degiskenlerden hangisi sabit tutulmustur?
a. Kovadaki suyun cinsi. c. Kovalara koyulan maddenin tiirii.

b. Toprak ve suyun sicaklig1. d. Her bir kovanin giines altinda kalma siiresi.

*15) Sizce arastirmada oOlctilen degisken hangisidir?
a. Kovadaki suyun cinsi. c. Kovalara koyulan maddenin tiirii.

b. Toprak ve suyun sicaklig1. d. Her bir kovanin giines altinda kalma siiresi.

*16) Sizce arastirmada degistirilen degisken hangisidir?
a. Kovadaki suyun cinsi. c. Kovalara koyulan maddenin tiirii.

b. Toprak ve suyun sicaklig1. d. Her bir kovanin giines altinda kalma siiresi.

17) Bir biyolog su hipotezi test etmek ister; Farelere ne kadar cok vitamin verilirse o kadar hizli

biiyiirler. Biyolog farelerin biiyiime hizini sizce nasil 6lgebilir?
a. Farelerin hizim dlger.
b. Farelerin, giinliik uyumadan durabildikleri siireyi dlger.
¢ Her giin fareleri tartar.
d. Her giin farelerin yiyecegi vitaminleri tartar.
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*18) Bir arastirmaci yeni bir giibreyi denemektedir. Caligmalarin1 ayni biiyiikliikte bes tarlada yapar.
Her tarlaya yeni giibresinden degisik miktarlarda karigtirir. Bir ay sonra, her tarlada yetigen ¢cimenin
ortalama boyunu olcer. Ol¢iim sonuglar1 agagidaki tabloda verilmistir.

Giibre miktar1 (kg) Cimenlerin ortalama boyu (cm)
10 7
30 10
50 12
80 14
100 12

Tablodaki verilerin grafigi asagidakilerden hangisidir?

a. h.
Gibre

Gimenlerin miktar

ortalama

boyu

Gibre miktar imenlern ortalama boyu

c d.

Gimenlerin Giibre

ortalama miktan

boyu

Gibre miktar Girmenlerin ortalama boyu

*19) Murat Bey’in evinde bir¢ok elektrikli alet vardir. Fazla gelen elektrik faturalar1 dikkatini ¢eker.
Kullanilan elektrik miktarini etkileyen faktorleri arastirmaya karar verir. Sizce asagidaki
degiskenlerden hangisi kullanilan elektrik enerjisi miktarini etkileyebilir?

a. TV nin acik kaldigs siire.

b. Elektrik sayacinin yeri.

¢.  Camasir makinesini kullanma siklig.

d. avec segenekleri.

> 20,21, 22 ve 23 iincii sorular asagida verilen paragrafi okuyarak cevaplayimz.

Topraga karigtirilan yapraklarin domates iiretimine etkisi arastirilmaktadir. Arastirmada dort
biiyiik saksiya ayn1 miktarda ve tipte toprak konulmustur. Fakat birinci saksidaki topraga 15 kg.,
ikinciye 10 kg., tictinciiye ise 5 kg. ¢iiriimiis yaprak karistirilmistir. Dordiincii saksidaki topraga ise hic
cliriimiis yaprak karistirilmamigtir. Daha sonra bu saksilara domates ekilmistir. Biitiin saksilar giinese
konmus ve ayn1 miktarda sulanmistir. Her saksidan elde edilen domates tartilmis ve kaydedilmistir.
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*20) Bu arastirmada sizce sinanan hipotez hangisidir?

a. Bitkiler giinesten ne kadar ¢ok 151k alirlarsa, o kadar fazla domates verirler.

b. Saksilar ne kadar biiyiik olursa, karistirilan yaprak miktar1 o kadar fazla olur.

¢ Saksilar ne kadar ¢ok sulanirsa, i¢lerindeki yapraklar o kadar cabuk ciiriir.

d. Topraga ne kadar ¢ok ¢iiriik yaprak karistirihirsa, o kadar fazla domates elde edilir.

*21) Sizce bu aragtirmada sabit tutulan degisken hangisidir?

a.
b.

Her saksidan elde edilen domates miktari.
Saksilara karistirilan yaprak miktari.

¢ Saksilardaki toprak miktari.
d. Ciiriimiis yaprak karistirilan saksi sayisi.

*22) Sizce arastirmada olciilen degisken hangisidir?
a.  Her saksidan elde edilen domates miktari.
b.  Saksilara karistirilan yaprak miktari.
¢ Saksilardaki toprak miktar.
d. Cirtimiis yaprak karistirilan saksi sayisi.

*23) Sizce arastirmada degistirilen degisken hangisidir?
a. Her saksidan elde edilen domates miktari.
b. Saksilara karistirilan yaprak miktari.
¢ Saksilardaki toprak miktari.
d. Cirtimis yaprak karistirilan saksi sayisi.

*24) Bir aragtirma grubu degisik hacimli motorlar1 olan arabalarin randimanlarin 6lcer. Elde edilen
sonuglarin grafigi asagidaki gibidir.

Litre basina i
alinan messfe 25
(km)

Lo o ——
1 2 3 A 5
Motor hacmi
(litre)

Sizce asagidakilerden hangisi degiskenler arasidaki iliskiyi gosterir?
a. Motor ne kadar biiyiikse, bir litre benzinle gidilen mesafe de o kadar uzun olur.
b. Bir litre benzinle gidilen mesafe ne kadar az olursa, arabanin motoru o kadar kiiciik demektir.
¢. Motor kiigiildiikge, arabanin bir litre benzinle gittigi mesafe artar.
d. Bir litre benzinle gidilen mesafe ne kadar uzun olursa, arabanin motoru o kadar biiyiik
demektir.
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APPENDIX G

ATTITUDE TEST (AT) FOR THE PRESSURE CONTENT

BASINC UNITESi TUTUM OLCEGI

Sevgili 6grenciler,

Bu olcekte Basing iinitesindeki konulara iligkin goriis veya yargi bildiren ciimleler yer almaktadir. Bu
ctimleleri dikkatlice okuyunuz. Belirtilen ifadelere ne 6l¢giide katilip katilmadiginizi sag taraftaki siitunda yanit
olarak verilen bes secenekten birine (X) isareti yazarak belirtiniz. Liitfen testi icten ve samimi olarak
cevaplayimiz. Cevaplariniz gizli tutulacak ve hi¢bir kimseyle paylasilmayacaktir.

BASINC UNITESi
A. Kuvvet Uygular, Basin¢ Yaratirim _
B. Deniz Dibinde Balik, Atmosfer Dibinde insan i =
- Sivilarin basinci
- Acik hava basinct
- Bernoulli Tlkesi
C. Siviya Basing Uygula; Her Tarafa letsin
- Paskal flkesi
D. Balondaki Hava Molekiilleri Her Yone Ucusur
- Kapal kaplardaki Gazin basinci
E. Havada Asili Kalan Balonlar
- Havanin kaldirma kuvveti
. “Basing iinitesi” konularim severim.
. “Basing iinitesi” konularina kargi olumlu hislerim vardir.
. “Basing iinitesi” konularindan 6grendiklerimin hayatimi kolaylagtiracagina inantyorum.
. “Basing iinitesi” konularinin gelecekte 6neminin artacagina inanmiyorum.
. “Basing tinitesi”’ konularinin, ilerideki calismalarimda bana yararh olacagina
inaniyorum.
. “Basing iinitesi” konularinda basarili olmak i¢in elimden geleni yaparim.
. “Basing iinitesi” konularinda elimden gelenin en iyisini yapmaya ¢aligirim.
. “Basing iinitesi” konularinda basarisiz oldugumda daha ¢cok cabalamam.
. “Basing tinitesi” konularim 6grenebilecegimden eminim.
10. “Basing iinitesi” konularinda basarili olabilecegimden eminim.
11. “Basing iinitesi” konularinin kullanildigi zor problemleri ¢ozebilecegimden eminim.
12. “Basing iinitesi” konularinin gegerli oldugu problemler ne kadar zor olursa olsun,
elimden geleni yaparim.
13. “Basing iinitesi” konularinin ilerideki meslek hayatimda 6nemli bir yeri olacagini
diisiinmiiyorum.
14. “Basing iinitesi” konularindan 6grendiklerimin, giindelik hayatta isime yarayacagini
diigiinityorum.
15. “Basing iinitesi” konular1 veya teknolojideki uygulamalart ile ilgili kitaplar
okumaktan hoglanirim.
16. “Basing iinitesi” konulart benim i¢in eglencelidir.
17. Okulda “Basing iinitesi” konularini calismaktan hoslanmam.
18. “Basing iinitesi” ile ilgili daha zor problemlerle basa cikabilecegimden eminim.
19. Okuldan sonra arkadaglarla “Basing iinitesi”” konular1 hakkinda konugmak zevklidir.
20. Bana hediye olarak “Basing iinitesi” ile ilgili bir kitap veya konu ile ilgili aletler,
araclar verilmesinden hoglanirim.
21. Yeterince vaktim olursa en zor “Basing iinitesi” ile ilgili problemleri bile
cozebilecegimden eminim.
22. Arkadaslarla “Basing iinitesi”” konular1 veya teknolojideki uygulamalart ile ilgili
meseleleri konugmaktan hoglanirim.
23. “Basing iinitesi” konulari el becerilerimin gelismesinde etkilidir.
24. “Basing iinitesi” konular ile ilgili ders saatlerinin daha ¢ok olmasini istemem.
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APPENDIX H-1

SELF-EVALUATION FORM (For Control Group)

CALISMANIZI DEGERLENDIRIN

Konu: Katilarmn basinci
Aciklama: “Katilarin basiner” konusunu islerken yaptiginiz ¢aligmalari bireysel olarak degerlendirin.

a. Bu konular1 islerken neler yaptim?

b. Bu konular1 islerken neler 6grendim? Ogrendiklerinizi yazi, grafik, ¢izim, tablo, resim vb.
tekniklerinden size uygun olanlariyla ifade edin.

h. Bu konular islenirken 6grendiginiz bilgileri kullanarak yasantinizdaki veya ¢evrenizdeki bir
problemi ¢oziin ve asagida agiklayin:
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APPENDIX H-2

SELF-EVALUATION FORM (For Experimental Groups)

CALISMANIZI DEGERLENDIRIN

Senaryo adi: Kuma Takilan Bisiklet
Aciklama: “Kuma Takilan Bisiklet” senaryosunda yaptiginiz ¢alismalar1 bireysel olarak degerlendirin

a. Bu calismada neler yaptim?

b. Bu ¢alismada neler 6grendim? Ogrendiklerinizi yazi, grafik, cizim, tablo, resim vb. tekniklerinden
size uygun olanlariyla ifade edin.

h. “Kuma Takilan Bisiklet” senaryosunu incelerken 6grendiginiz bilgileri kullanarak yasantinizdaki
veya ¢evrenizdeki bir problemi ¢oziin ve asagida agiklayin:
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APPENDIX I

INTERVIEW QUESTIONS

Student Interview

1. What are the differences between the old and new science teaching approaches?

Teacher Interview
1. What are the differences between the old and new science teaching approaches?
2. What are the difficulties in the application of new approach (i.e. PBL)?

3. How was students’ interest toward and participation in the course?
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SCENARIO EVALUATION FORM
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Aciklama: Asagida “kuma takilan bisiklet” adli senaryo ile ilgili baz1
ifadeler bulunmaktadir. Ifadeleri dikkatlice okuyarak size uygun olan
secenege ait kutucuga “X” isareti koyunuz. Her soru i¢in yalniz bir
secenek isaretleyiniz.

Kesinlikle
katilmiyorum

Katilmiyorum

Kararsizim

Katiliyorum
Kesinlikle

katiliyorum

1 | Senaryo ilgimi gekti.

2 | Senaryoda bahsedilen problemin ¢oziimiinii merak ediyorum.

3 Fen Bilgisi dersinin, bu 6rnekte oldugu gibi senaryolar
tizerinden islenmesini isterim.

4 | Senaryodaki problemi tek bagima ¢6zmek isterim.

5 | Senaryodaki problemi 6gretmenimin ¢oziip anlatmasini isterim.

6 | Senaryodaki problemi arkadaglarimla beraber ¢6zmek isterim.

7 | Senaryodaki problemi ¢ozmek igin ugragmak istemem.

8 Senaryodaki problemi ¢6zmek icin kiitiiphaneye gidip kitaplar:
aragtiririm.

9 | Senaryodaki problemi ¢ozerken ailemden yardim alirim.

10 | Senaryodaki problem ilgimi ¢ekmiyor.

11 | Senaryodaki problemi ¢ozerken internetten faydalanirim.

12 | Senaryo sikiciydi.

13 | Senaryonun sunum tarzi hoguma gitti.

Oneriler: Senaryo ile ilgili 6nerilerinizi asagiya yaziniz. (Begendiginiz ya da begenmediginiz
yerler, senaryoya eklemek istediginiz seyler, anlasilmayan yerler, anlatim dili, vb.)
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APPENDIX K-1

SCENARIOS (First Genre)

KUMA TAKILAN BiSiKLET

Bahar mevsimi, tiim canlilig1 ve giizelligi ile tekrar geri gelmisti. Soguk havalar geride
kalmus, giinesli ve 1lik havalar kendini iyiden iyiye hissettirmeye baglamisti. Buna en ¢ok cocuklar
seviniyordu. Ciinkii artik rahatlikla disartya ¢ikip oyunlar oynayabilecek, bisiklet siirebileceklerdi.
Ozellikle bisiklet siirmeyi ¢ok istiyorlardi. Ciinkii aileleri, kigin sogukta bisiklet siirmelerine izin
vermiyordu. Cocuklar hafta sonunda hep birlikte bisiklet siirmek icin anlagsmiglardi.

Ve hafta sonu gelmisti. Cocuklar bisikletleri ile mahalledeki top sahasmin 6niinde
toplandilar. Cesit cesit bisikletler géz kamastiriyordu. Bazilarinin yarig bisikleti, bazilarinin ise dag
bisikleti vardi. Herkes gelince bisiklet turu basladi. Cok egleniyorlardi. Ne de olsa bir yilin bisiklet
stirme hasreti vardi.

Bir ara, girdikleri sokagin belli bir kismina kum dokiilmiis oldugunu gordiiler. Kum tabakasi
cok fazla kalin ve genis degildi. Bunun i¢in kum tabakasinin {izerinden rahatlikla gecebileceklerini
diisiindiiler ve yollarina devam ettiler. Ama diistindiikleri gibi olmadi. Bazilar1 kamdan gecebildikleri
halde, bazilar1 kuma saplanip kalmisti. Bu duruma hepsi birden sasirmusti. Iclerinden biri “Acaba
neden bazilarimiz kumu gegerken, bazilarimiz gecemedi?” diye sordu. Bu soru iizerinde diigiinmeye
basladilar. Cocuklardan biri “kumu gecen bisikletlerin dag bisikleti, kuma saplananlarin ise yaris
bisikleti” oldugunu soyledi. Bu ilging bir tespitti ve tiim ¢ocuklar bunu dogruladi. Bagka bir ¢cocuk
“kuma saplananlarin daha agir olduklarindan dolayr kuma saplanmis olabileceklerini” soyledi.
Arkadaslar1 bu goriisii mantikli buldular ve kilolarini karsilastirdilar. Fakat kilolar1 birbirlerine ¢ok
yakindi. Cocuklar, kuma saplanma sebebinin kendi agirliklarinin olamayacagi fikrinde birlestiler.
“Peki ya bisikletlerin agirliklar1? Kuma saplananlar daha agir olabilir!” diye atildi bagka bir ¢cocuk.
Herkes bisikletinin agirligini soyledi. Bisiklet agirliklart arasinda kiiciik farklar vardi ve bu fark,
bisikletlerin kuma saplanmasina neden olamaz diye diisiindiiler. Son olarak kumu gecenlerle
gecemeyenler bisikletleri degistirmeye ve kum iizerinden tekrar gegmeye karar verdiler. Dag bisikleti
ile kumu gegenler, yaris bisikleti ile de kumu gegebilecegini diisiiniiyordu. Ama sonug hi¢ de boyle
olmamusti. Kumu gegenler, dag bisikleti kullananlardi. Kuma saplananlar ise yine yaris bisikleti
kullananlar oldu. iclerinden biri “demek ki kumu gecip gecememe kisiye bagl degilmis” dedi. Herkes
bu goriisii dogruladi ve bu problem iizerinde derin derin diistinmeye basladi. Dag bisikleti ile kumdan
gecilebilirken, yaris bisikleti ile neden gecilemiyordu?

SU KUYUSU

Mehmet hayatinda ilk defa bir koye gidecegi i¢in ¢cok mutluydu. Babasinin yogun islerinden
dolay1 uzun zamandan beri kdye gidemiyorlardi. Ama artik her sey ayarlanmus, koye gitmeye karar
vermislerdi. Bu karar1 almada, Mehmet’in baba koyiinii gbrme isteginin etkisi biiyiiktii.

Ve iste artik kdye gelmislerdi. Arabadan inince Mehmet, tertemiz kdy havasimi derince icine
cekti. Sehirde boyle temiz havayr bulmak zor diye diisiindii. Tek katli, genis bahgeli, biraz da eski
evler Mehmet’e ¢ok sirin goriindii. Koyde Mehmet’in amcasi karsilamisti onlari. Ayakiistii karsilama
merasiminden sonra hep birlikte eve girdiler.

Derin bir sohbet baglamisti. Amcasi Mehmet’in bu sohbetten sikildigini fark etti. Mehmet’e
doniip “Istersen bahceye ¢ikip ekmis oldugumuz sebzeleri sulayabilirsin” dedi. Mehmet sevinerek
“olur” dedi. Bahgeye ciktiginda yengesi sebzeleri suluyordu. Fakat garipsedigi bir durum vardi.
Bahcede hortum olmasina ragmen yengesi sebzeleri, suyun siizgecten aktig1 bir tiir su kabiyla
suluyordu. Bunun nedenini yengesine sordu. Yengesi “oglum sen benden daha iyi bilirsin. Sen egitim
almus birisin” diyerek karsilik verdi. Mehmet hi¢ bozuntuya vermeyerek “ben de sulayabilir miyim?”
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diye atild1. Yengesi “cok iyi olur. Benim de yemek yapmam gerekiyor, mutfaga gitmeliyim” dedi.
Yengesi mutfaga giderken “yalniz sulama kabinda su bitti. Onun i¢in kuyudan kovayla su almalisin”
dedi. Mehmet, su ile doldugunda kaldirabilecegi kiigiik bir plastik kovayi aldi. Bu kovayi kuyu ipine
bagladi ve kovayi kuyunun igine birakti. Kovanin suya carpma sesini rahatlikla duymustu. Bir miiddet
kovanin su ile dolmasini bekledi. Sonra ipi ¢ekmeye basladi. Fakat kova hi¢ agir degildi. Biraz
sastrmustt. Ipi cekmeye devam etti. Kova geldiginde icinde su olmadigini gordii. Bir daha kovayr asag
birakti. Biraz bekledikten sonra tekrar ipe asildi ve kovayr yukari ¢ekti. Ama kovada yine su yoktu.

Mehmet, hi¢ beklemedigi bir problemle karsilasmisti. Eve girdiginde “kovayla su alamadim.
Bunun icin bahceyi sulayamadim” demek istemiyordu. Iyi egitim almis bir 6grenci olarak boyle bir
seyl demekten utaniyordu. Onun i¢in bu problemi kendi basina ¢6zmeliydi. Olay tizerinde tekrar
diisiinmeye basladi. Kovaya su dolmuyordu. Demek ki kova suya batmiyor diye diisiindii. Ve
cevaplamasi gereken sorular birden ortaya cikiverdi. Peki kova neden suda batmiyordu? Kovayi
batirabilmek icin ne yapmaliydi? Ote yandan sebzeler neden hortum yerine siizgecli su kabu ile
sulantyordu?

UC DAGCININ MACERALARI

Okullar kapanmus ve yaz tatili baslamisti. Ug kafadar geng, dag tirmanisina ¢ok merakliyd.
Uzun siireden beri dag tirmanis kursuna gidiyorlardi. Kurs da okullarin kapanmasiyla bitmis ve
sertifikalarini almislardi. Artik kendi baslarina dag tirmanisi yapabilirlerdi. Bu yaz tatilinde bir
tirmanis yapmaya karar verdiler. Bu is i¢in bulunduklar sehire bir saatlik uzaklikta bulunan 3000
metrelik dagi sectiler. Bu dag, yeni tirmanisa baslayanlar i¢in uygun bir yapiya sahipti. Sarp ve dik
kayaliklar hemen hemen yok gibiydi.

Tirmanis igin gerekli tiim hazirliklar yapilmisti. Bu hazirliklart yaparken egitimde
ogrendikleri kurallara gore hareket ettiler. Dagin 500 metre yiiksekligine kadar araba ile
cikilabiliyordu. Tirmanis bu yiikseklikten sonra baslayacakti. Yani toplam tirmanis yiiksekligi 2500
metre olacakti. Giinde 500 metre tirmanmayi planladilar. Boylece tirmanisi 5 giinde bitireceklerdi.

[lk giinkii tirmanis ok neseli gecti. Aksam olmustu ve 1000 metre yiikseklikte
bulunuyorlardi. Burada konakladilar. Aksam yemegi yendi. Yemekten sonra bir yorgunluk kahvesi
cok iyi gidecekti. Kahve yapmada hamarat olan Murat ise koyuldu. Uc su bardag suyu cezveye
bosaltip portatif ocaga koydu. Kullanma klavuzuna gore; ocak, 3 su bardag: suyu, 5 dakikada
kaynatiyordu. Bu siire icerisinde Murat arkadaslarinin yanina gidip sohbete katildi. Bir yandan da
saatini siirekli kontrol ediyordu. Artik 5 dakika dolmak iizereydi. Murat ocagin yanina gitti ve suyun
kayniyor oldugunu gordii. Sasirmisti. Ciinkii suyun heniiz yeni kaynamaya baslamasi gerekiyordu.
Bunun nedenini anlayamadan kahveleri hazirladi ve arkadaglarina ikram etti. Kahve ¢ok iyi gelmisti.
Bir siire sohbet ettikten sonra erkenden yattilar. Ciinkii tirmaniga giiniin ilk 1siklart ile birlikte
baslamalari gerekiyordu.

Ikinci giin 6gleye dogru 1300 metre yiikseklige ulagmislardi. Burasi genisce bir diizliiktii ve
konaklamak i¢in idealdi. Yemekten sonra burada bir balon yarigmasi yapip eglenmeyi diisiindiiler.
Yanlarinda sisirilmemis ug¢an balonlar getirmiglerdi. Bu ug¢an balonlar, onlar1 sisrmekte kullanilan bir
diizenekle birlikte satiliyordu. Herkes balonunu sisirdi. Balonlar ayni biiyiikliikteydi. Ayni anda
balonlar serbest birakilacakti. En hizli yiikselen balon birinci olacakti. Balonlar serbest birakildi ve ii¢
kafadar saskinlik iginde birbirine bakti. Ug balon da birakildiklar1 yerde havada asili kalmisti. Ne
yiikseliyor ne de yere diisiiyorlardi. Halbuki bu yarismayi sehirde ¢ok defa yapmiglardi ve balonlar
u¢mustu. Ucan balonlarin orada ugmamasina bir anlam veremediler. O giin aksam olmadan once,
hedefleri olan 1500 metreye rahatca ulasmislardi. Aksam yemegi sonrasi yapilan sohbette ne ¢ikan
iki ilgin¢ konu vardi. Birincisi ugan balonlarin ugmamasiydi. fkincisi ise Murat’in ocakta kahve icin
pisirdigi suyun tekrar 5 dakikadan 6nce kaynamasiydi.

Uglincii ve dordiincii giinlerdeki tirmanislar, planlandigi gibi yolunda gitmisti. Fakat balon
konusundaki saskinliklar1 bir kat daha artmisti. Dordiincii giin 6gle yemegi icin konaklandiginda 2250
metre yiikseklikte bulunuyorlardi. Bu konaklamada, balon ucurmay1 tekrar deneme karari aldilar.
Yanlarinda balonlar1 ¢coktu. Yeni ii¢ tane balon paketi aldilar. Paketteki balon sisirme diizenegi ile
balonlart sigirdiler. Balonlari serbest biraktiklarinda ne yiikseldiler ne de havada asili kaldilar; bu sefer
yere diistiiler. Sasirmamak miimkiin degildi. Ote yandan Murat, {igiincii giinden itibaren kahve igin su
pisirirken ocagin basinda beklemeye baslamisti. Suyun ne kadar siirede kaynadigini gormek istiyordu.
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Su, dordiincii giinde iiglincii gline nazaran birkag saniye daha erken kaynamisti. “Acaba su, besinci
giinde daha m1 erken kaynayacakt1?” diye diistindii i¢inden.

Tirmanisin son giinii gelmisti artik. 2500 metre yiikseklikte idiler. Son 500 metreyi
tirmanacaklardi. Zirve karla kapli goriiniiyordu. Zirveye ulasmay1 ¢ok istiyorlardi. Ciinkii zirvede
kiiciik bir gol vardi. Bu golde balik tutup giizel bir mangal yapmak en biiyiik hayalleriydi. Zirveye
dogru yaklastikca kar tabakasi kalinlagiyordu. Kar ayakkabilarini giymek i¢in uygun bir yerde
durdular. Fakat Cemil, kar ayakkabilarini getirmeyi unutmustu. Geri kalan tirmanis, Cemil i¢in zor
olacakti. Diger iki arkadasi 6nde, Cemil arkada tirmanisa devam ettiler. Cemil, bu tirmanis esnasinda
bir sey fark etti. Kendisi, arkadaslarindan daha fazla kara batiyordu. Hemen ben daha mi1 agirim diye
diisiindii. Ama ii¢ kafadar hemen hemen ayni kilodaydilar. Ustelik sirt cantalar1 da ayn1 agirliktayd.
Cemil, bu son tirmanigta hep bu olay1 diisiindii ama bir sonuca ulagamadi.

Artik dagin zirvesindeydiler. Sag taraflarindaki kiiciik gol, hemen gozlerine ilismisti. Gole
dogru yoneldiler. Gol donmustu. Bu duruma iiziilmiislerdi. Donmus gélde nasil balik tutacaklardi?
Bunu diistinerek konaklama ¢adirini goliin kiyisina kurdular. Yerlestikten sonra hemen oltalarini
hazirladilar. Oltalarin suya erigebilmesi icin buz iizerinde delikler agilip oltalarin bu deliklerden suya
birakilmasi gerekliydi. Baliklar fazla kiytya yanasmadigindan bu delikler, 4-5 metre ileride
acilmaliydi. Murat delikleri ben acarim deyip buz tutmus golii adimlamaya bagladi. Fakat ilk adimini
atar atmaz bastig1 yerde hafif catlaklar olustu. Bu sekilde ileriye gitmek tehlikeli olacagindan geri
dondii. Diger arkadaslardan Kerem, “bir kitapta buz iizerinde siiriinerek ilerlenmesi gerektigini
okumustum” dedi. Ug kafadar, bu teknigi kullanmaya karar verdiler. Murat, bu sefer yavas yavas
stiriinerek, buz tutan golde ilerlemeye basladi. Herhangi bir ¢catlama olmamusti. Yeteri kadar
ilerledikten sonra elindeki delici aletle buz iizerinde ii¢ yerden delik acti. Kerem, ii¢ oltay1 Murat’a
dogru salladi. Murat, her delige bir oltanin ucunu birakti. Ve yavag yavas siiriinerek geri dondii.
Birbirlerine rastgele dediler ve beklediler oltalarina balik takilmasini. Aradan ¢ok vakit gegcmeden
ticiine de biiyiik birer balik vurdu. Baliklar bir kisiyi rahatlikla doyuracak biiyiikliikteydi. Hemen
mangal yaktilar. Aksam da olmak tizereydi. Giizel bir aksam yemegi onlar1 bekliyordu.

Aksam yemegi yendikten sonra her zamanki gibi Murat kahve hazirliyordu. Yine ocagin
basindan ayrilmayip suyun kaynama siiresini 6l¢tii. Bir 6nceki mola yerinde 6l¢iilen siireden daha kisa
stirede kaynamist1 su. Demek ki yiiksege ciktikca suyun kaynama siiresi azaliyor diye diisiindii Murat.
Kahveleri yndumlarken derin bir sohbet de baglamisti. Tirmanis macerasini degerlendiriyorlardi.
Sohbet, ozellikle karsilastiklart ilging durumlar iizerinde odaklanmisti. Bu ilging durumlara son olarak
nefes alma giiliigii eklenmisti. Ug kafadar her giin daha fazla nefes alma gii¢liigii yasadiklarin
belirtmisti. Acaba bunun yiiksege ¢tkmakla bir ilgisi var miyd1? Varsa bu nasil oluyordu? Ug kisinin
de ayn1 seyi yasamasi gariplerine gitti. Ama bunun mantikl bir a¢iklamasini da bulamadilar. Sonra
yasadiklar1 diger ilging olaylari siraladilar. Ugan balonlar 1700 metrede serbest birakildiklarinda
ucmayip havada asili kalmisti. Daha yiikseklerde ise ucan balonlar yere diismiistii. Peki ucan balonlar
neden u¢mamisti? Suyun kaynama siiresi, dikkatlerini ceken bagka bir konuydu. Yiiksege ciktik¢ca
ayni miktarda suyun kaynama siiresi azaliyordu. Ama bu nasil oluyordu? Diger ilging bir durum,
kardaki ayak izlerinin derinlikleriydi. Ayn1 agirliklarda olmalarina ragmen Cemil’in kardaki ayak izi
neden daha derin oluyordu? Bunda, kendisinde kar ayakkabisi olmamasinin etkisi olabilir miydi?
Oyleyse, kar ayakkabisi nasil kara az batmay1 sagliyordu? Donmus golde karsilagtiklar1 durum da ok
ilgincti. Murat, donmus gol iizerinde yiiriimeye kalktiginda buzda ¢atlamalar olugmustu. Siiriinerek
yol aldiginda ise ¢atlama olmamisti. Stirtinme pozisyonunda iken buz catlamazken, ayakta durunca
neden catliyordu?

Ug kafadar karsilastiklar1 bu problemleri bir kagida not ettiler. Sehre inince, bizzat
yasadiklar1 bu problemlerin cevaplarini aramaya karar verdiler. Bu deneyimlerini arkadaslarina
anlatmak icin sabirsizlantyorlardi. Bes giinliik tirmanisin degerlendirmesini yaptiktan sonra erkenden
yattilar. Ne de olsa sabah erkenden kalkip inise baslayacaklardi. Tahmin ettikleri gibi inis kolay oldu
ve aksama dogru sehre vardilar. Ertesi giin tirmanis siiresince karsilastiklar: tiim ilging durumlari
arkadaslarina anlattilar. Anlatilanlar, arkadaslarinin da ¢ok ilgisini ¢ekti. Sonra hep birlikte yasadiklar
bu ilging durumlar1 anlamak i¢in kiitiiphanenin yolunu tuttular.

YUZMEDE iLGINC DENEYIMLER

Aysegiil, 4. siifi basariyla bitirmisti. Giizel bir yaz tatilini hak etmisti. Bu basarisinin
karsilig1 olarak, ailesi onu 6grenci kampina gondermeyi kararlastirdi. Bu kamp, deniz kenarinda ¢ok
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giizel bir yerdeydi. Okuldan bir¢cok arkadasi da bu kampa gidecekti. Aysegiil, ailesinin bu kararina ¢ok
sevinmisti.

Cocuklar, kamp yerini ¢ok begenmislerdi. Yerlesme islemleri tamamlandiktan sonra
ogrencilere kamp yeri gezdirildi. Gezi sirasinda 6grencilerin uymasi gereken kurallar tek tek soylendi.
Ayrica dgrencilerden kamp boyunca yasadiklari en ilging olaylar1 agiklayan bir yazi yazmalari
istenmisti. Ogrenciler, 6zellikle denize girmeyi ¢ok istiyorlardi. Ogretmenlerine ne zaman denize
girebiliriz diye sordular. Ogretmenleri 6gleden sonra denize girebileceklerini soyledi.

Ve beklenen anons yapilmisti. Hoparlorlerden “Denize girmek isteyen 6grencilerin
yemekhane 6niinde toplanmalari rica olunur” anonsu yiikseldi. Ogrenciler, yatakhanelerinden bir yay
gibi firlayip yemekhanenin oniinde toplandilar. Ogretmenleri ile birlikte sahile dogru hareket ettiler.

Deniz, bir gol gibi ¢ok sakindi. Havanin oldukga sicak olusu denizi ¢ok cazip kiliyordu.
Ogrenciler, 6gretmenlerinin izin vermesiyle birlikte denize hiicum ettiler. Durgun deniz 6grencilerle
birlikte neselenmisti. Hemen hemen 6grencilerin tamami kosarak suya atladi. Denizi ¢ok 6zledikleri
bu hallerinden belli oluyordu.

Aysegiil, ylizmeyi ¢ok iyi bilmiyordu. Zaten bu, ikinci kez denize girisiydi. Arkadaslarindan
cok iyi yiizenler vardi. Hatta bazilari suyun dibine baliklama dalip su altindan yiizebiliyorlardi.
Kendisi hi¢ boyle bir sey denememisti. Fakat o da arkadaslar1 gibi su altina dalmay1 ¢ok istiyordu. Su
altina dalip yiizmenin nasil bir deneyim oldugunu ¢ok merak ediyordu. Bir arkadasindan nasil suya
daldiklar1 hakkinda bilgi aldi. Arkadasinin talimatlar1 dogrultusunda suya baliklama dalmaya c¢alisti.
Fakat suyun dibine ulagmayi birakin, su tizerinde kalakalmisti. Birkag kez daha denedi ama suyun
dibine dalmayi bir tiirlii beceremedi. Bunun {izerine arkadasinin yanina gitti ve dalarken arkadasinin
kendisini izlemesini istedi. Arkadasi, suya dalarken Aysegiilii izledi. Ve yapmis oldugu hatay: fark
etti. Aysegiil’e: “sen suya viicudunu diimdiiz tutarak dalmaya ¢aligiyorsun. Belini kirip bir yay haline
gelmelisin. Suya, once uzatmis oldugun kollarin ve basin girmeli” dedi. Aysegiil, arkadasinin bu
soylediklerine gore dalmaya calisti. Gergcekten etkili oluyordu. Suya az da olsa dalabiliyordu artik.
Ama o tam dibe dalmak istiyordu. Ciinkii arkadaglar1 dibe kadar daliyor ve zeminden giizel giizel
taglar cikartyorlardi. Aysegiil de arkadaslari gibi dibe dalip bu taslara ulasmayu istiyordu. Aysegiil,
dogru bir sekilde dalmayi 6grenene kadar bayag siire gegmis, deniz siiresi sona ermisti. Denizdeki bu
ilk giin Aysegiil icin ¢cok giizel gegti. Ustelik suyun dibine nasil dalinacagimi da 6grenmisti. Gece
yatmadan Once o giinkii en ilgin¢ deneyimlerini yazmak icin giinliigiinii ¢ikardi. Tiim giiniinii sdyle bir
gozden gecirdi. Ve kafasini kurcalayan en ilging olay1 buldu. Suya viicudu paralel iken daldiginda
neden dibe batamiyordu? Bu olay1 giinliigiine not ettikten sonra yattr. Batmama nedenini diisiiniirken
coktan uykuya dalmist1 bile.

Kampta ¢ocuklarin en ¢ok hosuna giden denizde yiizmekti. Bunun i¢in deniz saatinin
gelmesini sabirsizlikla bekliyorlardi. Iste kampin ikinci giinii. Ve saat, deniz vaktinin geldigini
gosteriyordu. Cocuklar biiyiik bir coskuyla kendilerini denize attilar. Birbirleriyle oyunlar oynayip
eglenmeye bagladilar. Birbirlerine su atiyor, voleybol oynuyor ve deve giiresi yapiyorlardi.
Aysegiil’iin ise diinden kalma bir hedefi vardi. Deniz dibine tam dalip zemindeki giizel taglari eliyle
alabilmek. Bunun i¢in bircok defa dalma girisiminde bulundu. Sonunda dibe tam dalabilmis ve birkag
tag alabilmisti. Cok mutlu olmustu. Artik kendisi de tam anlamiyla dalabiliyordu. Fakat tam dipte iken
kulaklarinda bir agr1 hissetmisti. Sonraki dalislarinda da bu agr siirekli oluyordu. Acaba benim
kulaklarimda bir problem mi var diye diisiindii. Dalis yapan diger arkadaslaria bu durumu anlatti.
Arkadaslari, ayn1 agrinin kendileri daldig1 zaman da oldugunu soyledi. Hatta bir arkadas: “daha fazla
derine daldigimda kulaklarimda daha fazla agr1 hissediyorum” dedi. Aysegiil, bunun nedenini sordu
ama arkadagslar1 bilmediklerini soylediler. Giinliige yazilacak ilgin¢ bir deneyimdi bu Aysegiil i¢in. Bu
olay1 giinliigiine su sekilde not etti: “Suyun dibine dalinca kulaklarimizda bir agr1 oluyor. Bunun
nedenini merak ediyorum”

Aysegiil, yeni seyler 6grendikce yiizmekten daha ¢ok zevk aliyordu. Kampin tigiincii giinii,
denizde yine arkadaslarindan gormiis oldugu bir hareketi yapmak istedi. Arkadaslari su iizerinde
yatakta yatar gibi hareketsiz durabiliyorlardi. Nasil batmiyorlardi, bir tiirlii anlamiyordu. Bu hareketi
yapan bir arkadasinin yanina gidip bu konuda bilgi aldi. Arkadasi: “derin nefes alip, kendini
stkmadan, su yiizeyine paralel olacak sekilde rahatca birak. Bagka bir sey yapmana gerek yok™ dedi.
Aysegiil “bu kadar basit mi?” dedi. Arkadasindan “evet” yanitini aldi. Aysegiil, arkadasinin dedigi
sekilde denemelere basladi. Fakat hi¢ bir denemesinde arkadaslar gibi su tizerinde kalamiyordu. Su
tizerinde kalmay1 beceremeyince arkadaslarina katilip onlarla beraber oyun oynamayu tercih etti.
Oyunlar o kadar eglenceliydi ki Aysegiil vaktin nasil gectigini anlamamisti. Ta ki “deniz saati sona
ermistir” anonsu duyulana dek. Aysegiil giinliigiine hep denizdeki deneyimlerinden bir seyler yazmayi
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aligkanlik etmisti. Acaba bugiin i¢in en ilging buldugu olay ne idi? Denizde gordiigii manzaralar1 soyle
bir gozden gegirdi. insanlarin batmadan sirtiistii su iizerinde yatabilmesini bir tiirlii anlayamamustr.
“Giinliigiime bu olay girmeli” dedi i¢inden ve bu olay1 giinliigiine kaydetti: “Insanlar su iizerinde
batmadan nasil sirtiistii yatip durabiliyorlar?”’

Kampin son giinii gelip catmisti. Cocuklar son deniz saatini ¢ok iyi gecirmek istiyordu.
Aysegiil de bu son giinii en iyi sekilde degerlendirmek niyetindeydi. Bu kamptan ylizme adina ¢ok sey
Ogrenmisti. Acaba bugiin de yeni bir seyler 6grenebilecek miyim diye diisiindii. Kendi kendine
yiizliyor, bazen dibe daliyor, bazen de sirtiistii su iizerinde durmaya calisiyordu. Ama hala sirtiistii su
tizerinde durmay1 basaramiyordu. Diin arkadasi, “bu hareketi yapabilmen igin derin nefes almalisin™
demisti. Derin nefes almanin ne gibi etkisi olabilir diye diisiindii. Bunu denemek istedi. Denizde
bulundugu yerde hareketsiz kaldi. Su, yaklasik boyun hizasindaydi. Derin nefes aldi ve hayretler
icinde kaldi. Bir miktar yiikseldigini hissetti. Nefesini tamamen verdiginde ise bir miktar battigini
rahatlikla fark etti. Inanilir gibi degildi. Bu nasil oluyordu? Birkag kez tekrarladi bu islemi. Her
seferinde ayn1 sey gerceklesiyordu. Miithis bir deneyimdi bu Aysegiil i¢in. Bu son giinde de
giinliigiine yazacak ilging bir olay bulmustu. Giinliigiine sunlar1 yazmisti: “bugiin denizde derin nefes
alip vermenin beni nasil suda yiikseltip batirdigin1 fark ettim. Cok ilging bir durumdu. Ama bunun
neden boyle oldugunu anlayamadim.”

Kamptan ayrilma vakti gelmisti. Cocuklar kampin bitmesine iiziiliiyordu. Ama seneye tekrar
gelecekleri icin de mutluydular. Donerken otobiiste herkes, yasadiklar1 eglenceli olaylari birbirine
anlatip giilityordu. Doniiste ailelerine anlatacaklart cok ani vardi. Bu giizel anilarla, bir yaz kampi
daha bu sekilde sona ermisti.
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APPENDIX K-2

CRITERIA FOR REVIEWING SCENARIOS BY PHYSICS EDUCATORS

Calhisma Hakkinda Kisa Bilgi

Bu calisma, Fen Bilgisi 6gretiminde kullanilmak {izere senaryolar gelistirilmesini
icermektedir. Fen dersleri, giinliik yasamimizla iliskilendirildigi siirece daha anlamli fen 6gretimi
gerceklesebilir. Senaryolar, giinliikk yasam ile fen arasindaki iliskiyi gosterebilen 6gretim araclarindan
biridir. izleyen sayfalarda dort adet senaryo okuyacaksiniz. Bu senaryolar1 asagida belirtilen kritelere
gore incelemenizi rica ediyorum. Yapacaginiz inceleme, ¢alismanin gegerliligi acisindan oldukg¢a
onemlidir.

Gostereceginiz emek ve hassasiyetten otiirii simdiden ¢ok tesekkiir ederim.

incelemede Dikkat Edilmesi Gereken Noktalar

1. Metin i¢inde anlatilan olaylar; basing, sivi ve gazlarin kaldirma kuvveti, gazlarin yayilmasi ve
cisimlerin yiizme kosullar1 konularindan biriyle ilgili midir?

2. Metine yukaridaki konularla ilgili baska olaylar eklenebilir mi?

3. Olaylarmn sunum tarz1 7. sinif 6grencilerin seviyesine uygun mu? (Verilen bilgi yeterli mi? Az mu,
¢ok mu?)

4. Metinde problem durumlar1 yer almakta midir?

5. Senaryolar, “senaryo-kazanim tablosu”nda belirtilen kazanimlari iceriyor mu?
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APPENDIX K-3

SECOND GENRE OF SCENARIOS USED IN PILOT STUDY

A) AT THE FIRST SCHOOL
DENIZLER ALTINDA 313 METRE

2003 yilindaki bir gazetede haber baslig1 bu sekildeydi. Haberde soyle
deniliyordu: Ingiliz dalis egitmeni Mark Ellyatt, Tayland'm Phuket adasinda 313
metre derine dalarak, diinya tiiple dalis rekorunu kirdi. ingiliz dalis¢1, 12
dakikada dibe inip, rekorunun onaylanmasi i¢in 60 saniyeyi denizin 313 metre

: Mw. dibinde bekledi. Rekoru onaylanan dalis egitmeni Ellyatt, vurgun yememek igin
ylizeye 6 saat 40 dakikada ¢ikt1. Yeni rekortmen Ellyatt, "Bu tek basina uzaya gitmek gibi" diyerek
dalis1 basariyla tamamladigi i¢in ¢ok mutlu oldugunu soyledi.

HIRSIZLARIN SONU

Murat Cumartesi aksamlarini ¢ok severdi. Ciinkii ailece hep birlikte
film izliyorlardi. Yine bir Cumartesi aksami film izlemek i¢in oturdular.
Filmde Murat’in en ¢ok ilgisini ¢ceken polislerin hirsizlar1 kovalama sahnesiydi.
Bir bankay1 soyan iki hirsiz arabayla kaciyor, dort bes polis arabasi hirsizlar
takip ediyordu. Hirsizlar ¢ok siiratli gittiklerinden bir arabayla ¢arpisarak kaza
yaptilar. Hirsizlar agir sekilde yaralanmisti. Polisler hemen hirsizlar1 arabadan | £
cikardilar. Bu arada ambulansin gelmesi i¢in haber verdiler. Hirsizlardan [ |
birinin kolu ¢ok kaniyordu ve baygindi. Bir polis, yerde yatan bu hirsizin kanayan kolunu havaya
kaldirarak bu sekilde tutmaya basladi. Ambulans kisa siirede geldi. Yaralilar ambulansa alindi.
Doktorlar ilk miidahaleyi yapti. Yapilan ilk miidahale neticesinde hirsizlardan digerinin nabzinin
diisiik oldugu belirlendi. Doktor telefonla hastaneyi arayip kalp iinitesini hazirlamalarini soyledi.

ORGANIZMANIN UZAYDAKI BiLINMEYEN DEGIiSiMi

Astronotlar, yoriingede her seyin tam bir eglenceye
doniistiigiinii sdyliiyorlar. Rus uzay istasyonu MIR
ve uzay gemileriyle yapilan canli baglantilardan,
havada ucgan dis fircasini izleyen ya da ortalikta
dolasan portakal suyu damlalarini havada yutmaya
calisan astronotlarin neseli goriintiileri yansiyor )
yeryiiziine. Alman astronot Thomas Reiter, 1995'te
MIR'e yaptig1 yolculukta, uzay gitariyla keyifli bir
konser bile vermisti. Ancak, giderek sisen yiizii ve
g6z halkalari, madalyonun bir de arka yiiziiniin oldugunu gosterlyordu Ustelik >
yiizde sigsme gozlenirken bacaklari tam tersine inceliyor ve"spider legs", yani
oriimcek bacaklar1 goriintiisiine kavusuyordu.

Uzay aracinda bir yerde
oturmak ya da uyumak igin
destek veya kemer kullanmak
gerekiyor.
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HANGI TANSIYON DOGRU?

Zeynep’in anneannesine yiiksek tansiyon teshisi konmustu.
Bu nedenle her giin anneannenin tansiyonunun ol¢iilmesi gerekiyordu.
Zeynep’in babasi tansiyon Ol¢iimiinii yapabilmek i¢in eve bir tansiyon
aleti ald1. Zeynep tansiyon 6lgmege ¢cok merakliydi. Babasindan
tansiyonun nasil 6l¢iildiigiinii 6grendi. Bundan sonra anneannesinin
tansiyonunu hep Zeynep dlgmeye basladi. Bir giin Zeynep ilging bir
durumla karsilagti. Anneannesinin tansiyonunu arka arkaya iki kez
olctii fakat farkli sonuglar ¢ikt1. {lk 6lgmede anneannesinin kolu
serbest bir sekilde sarkarken 6lcmiistii. Tkinci 6l¢iimde ise anneannesinin kolunu kanepenin kol¢agina
koymus ve o durumdayken 6lgmiistii. Zeynep, ol¢timlerdeki bu farkliligin nedenini diistinerek
babasinin eve gelmesini bekledi.

Zeynep cok merakli ve dikkatli bir ¢cocuktu. Tansiyonun hep sol koldan 6l¢iildiigii her zaman
dikkatini cekmisti. Artik evlerinde tansiyon aleti olduguna gore istedigi yerden tansiyon olctimii
yapabilirdi. Ananesinin tansiyonunu 0l¢tiikten sonra hem sol hem de sag koldan kendi tansiyonunu
oletii. Her iki ol¢timde farkli degerler cikti. Olaya karsi meraki daha da artan Zeynep bu sefer
tansiyonu bacagindan 6lgmeye kalkti. Bacaginda ol¢tiigii deger kollarinda ol¢tiigii degerlerden yine
farkliydi. Zeynep’in kafasi bu farkli 6l¢timler karsisinda iyice karismisti. Bu ilging durumu da aksam
babasina sormaya karar verdi.

B) AT THE SECOND SCHOOL
KUMA TAKILAN BiSiKLET

Bahar mevsimi, tiim canlilig1 ve giizelligi ile tekrar geri gelmisti. Soguk havalar geride
kalmus, giinesli ve 1lik havalar kendini iyiden iyiye hissettirmeye baglamisti. Buna en ¢ok ¢ocuklar
seviniyordu. Ciinkii artik rahatlikla disartya ¢ikip oyunlar oynayabilecek, bisiklet siirebileceklerdi.
Ozellikle bisiklet siirmeyi ¢ok istiyorlardi. Ciinkii aileleri, kigmn sogukta bisiklet siirmelerine izin
Vermlyordu Cocuklar hafta sonunda hep birlikte bisiklet siirmek i¢in anlagmiglardi.

' Ve hafta sonu gelmisti. Cocuklar bisikletleri ile mahalledeki top
sahasinin o6niinde toplandilar. Cesit cesit bisikletler goz kamastirtyordu.
Bazilarinin yarig bisikleti, bazilarinin ise dag bisikleti vardi. Herkes
gelince bisiklet turu basladi. Cok egleniyorlardi. Ne de olsa bir yilin
bisiklet siirme hasreti vardi.

Bir ara, girdikleri sokagin belli bir kismina kum dokiilmiis
oldugunu gordiiler. Kum tabakasi ¢cok fazla yiiksek degildi. Bunun igin
kumun iizerinden rahatlikla gecebileceklerini diistindiiler ve yollarina devam ettiler. Ama
diisiindiikleri gibi olmadi. Bazilar1 kumdan gecebildigi halde, bazilari kuma saplanip kalmisti. Kuma
saplanan bisikletlerin yaris bisikleti oldugu dikkatlerini ¢ekti. Bu duruma hepsi birden sasirdi.
Aralarinda bisiklet degisimleri yaparak kum iizerinden tekrar gegmeyi denediler. Onceden yaris
bisikletiyle kumu gecemeyenler dag bisikletiyle deneyince kumu gectiler. Fakat halen karsilastiklart
bu durumu anlayamadilar. Daha farkli gecis denemelerinde bulunacaklard: fakat aksam olmustu. Bu
yiizden evlerine gitmeleri gerekiyordu. Cocuklar yarin yine bu sokakta bulusmaya karar verdiler ve
evlerine gittiler.

TRAKTORLERIN BIRAKTIGI iZLER

Tarlalarin siiriiliip ekilme zaman1 gelmisti. Kemal’in babasi “hafta
sonu tarlay1 biz de siirelim artik” dedi. Iki biiyiik ogluna hafta sonu tarlay:
stirmek i¢in hazir olma talimatini verdi. Kemallerin tarlasi ¢cok biiyiiktii. Bu
yiizden iki traktorle tarlay: siiriiyorlardi.

Hafta sonu gelmis ve tarlayr siirmek icin sabah erkenden
kalkmislardi. Kemal de tarlaya gitmek icin babasini ikna etmisti.
Kahvaltidan sonra Kemal ve iki abisi traktorlere gitti. Biiyiik abisi
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Cengiz’in kullanacag: traktoriin tekerleri biraz inik gibiydi. Kemal’in diger abisi Orhan “aksam
doniiste istasyonda sisiririz, simdi vakit kaybetmeyelim” dedi ve yola koyuldular.

Yaklasik 20 dakikalik bir yolculuktan sonra tarlaya vardilar. Tarlanin giineye bakan ucundan
iki agabey yan yana giderek tarlayi siirmeye basladi. Kemal de onlar1 izliyordu. Topragin traktorle
stiriilmesini izlemek Kemal’in hosuna gidiyordu. Kemal traktorleri izlerken, bir durum dikkatini ¢ekti.
Orhan abisinin kullandig traktor, digerine gore toprakta daha derin iz birakiyordu. Bu durum iizerinde
biraz diisiindii ama bir ¢ikis yolu bulamadi. Abileri tarlanin diger ucundan geri gelince durumu onlara
anlattr. Tki abi arkalarina lastik izlerine bakti hemen ve Kemal’in dediginin dogru oldugunu gordiiler.
Iki agabey bunca yil toprag: siirmelerine ragmen boyle bir seyin dikkatlerini hi¢c cekmedigini soyledi.
Dikkatinden dolayr Kemal’i tebrik ettiler. Karsilastiklar: bu ilging durumu aksam babalarina anlatip
olayin nedenini 6grenmeye karar verdiler.

TAVUK VE ORDEGIN YARISI

Erhan’mn ailesi her yaz tatilinde koye giderdi. Koyde dayisi yasiyordu ve dayisinin ¢iftligi
vardi. Ciftlikte; tavuk, ordek, kaz ve hindi besliyordu dayisi. Erhan 6zellikle tavuk ve ordekleri ¢ok
seviyordu. Onlarla vakit gecirmekten ¢cok hoslaniyordu.

Bir giin Erhan ve dayisinin oglu Cihan bir tavukla 6rdegi yaristirmaya karar verdiler. Erhan,
yarig1 tavugun kazanacagmni ileri siiriiyor ama Cihan 6rdekte 1srar ediyordu. Ikisi de yarigtirmak icin
kiimesten birer tane tavuk ve ordek secti. Yaris, ¢iftlik arazisinin sonunda agaclarin siklagtig1 yerde
son bulacakti. Zaten burada bir de ¢ok kiiciik bir golet vardi. Erhan ve %

Cihan yaris1 baslattilar. Cocuklar, tavuk ve 6rdegin arkasindan gidip onlar
kosturuyordu. Hayvanlar bazen saga sola kaciyordu. Ama ¢ocuklar hemen
onlerine gecip diiz gitmelerini sagliyordu. Baga bas bir miicadele vardi
yarigta. Cocuklar ¢ok egleniyordu. Nihayet bitis ¢izgisini az farkla tavuk
onde gecti. Fakat cocuklar kendilerini o kadar kaptirmist1 ki hayvanlari
golete kadar yaristirdilar. Goletin suyu biraz ¢ekildiginden kenarlari camur
durumdaydi. Az kalsa cocuklar kendilerini bu camurun i¢inde bulacaklard1 yarigin heyecaniyla. Fakat
hayvanlar i¢in ¢ok gecti artik. Hayvanlar ¢cocuklar tarafindan kovalandigindan ¢camura girmekten
baska care bulamamislardi. Camur biraz civik oldugundan hayvanlar camura batmisti. Cocuklar
hayvanlar1 camurdan kurtarmak igin etrafta uzunca bir sopa aradilar. Az ileride
kirilmig uzunca bir agag dali gordiiler. Bu sopanin destegiyle hayvanlari
camurdan kurtaracaklardi. Bu arada bir durum Erhan’in dikkatini ¢ekti. Tavuk
ordege gore daha fazla batmisti. Cihan’a yonelerek “Baksana tavuk daha ¢ok
batmis. Halbuki ikisi de ayn1 biiyiikliikteydi” dedi. Cihan “haklisin” dedi ve
ekledi: “Fazla vakit kaybetmeden sopay1 uzatalim”.

Cocuklar bulduklari sopanin yardimiyla hayvanlari saplandiklar
camurdan kurtardilar. Hep birlikte sakin sakin kiimesin yolunu tuttular. Cocuklar bir yandan 6nlerinde
giden hayvanlar1 gozliiyor, bir yandan da az once tanik olduklart batma olayin1 diisiiniiyordu.

C) AT THE THIRD SCHOOL
AYSEGUL’UN KAMP MACERALARI

Aysegiil, 4. siifi basariyla bitirmisti. Giizel bir yaz tatilini hak etmisti. Bu basarisinin
karsilig1 olarak, ailesi onu 6grenci kampina gondermeyi kararlastirdi. Bu kamp, deniz kenarinda ¢ok
giizel bir yerdeydi. Okuldan bir¢ok arkadasi da bu kampa gidecekti.

Cocuklar, kamp yerini ¢ok begenmislerdi. Yerlesme islemleri tamamlandiktan sonra
ogrencilere kamp yeri gezdirildi. Gezi sirasinda 6grencilerin uymasi gereken kurallar tek tek soylendi.
Ayrica dgrencilerden kamp boyunca yasadiklari en ilging olaylar1 agiklayan bir giinliik tutmalari
istenmisti.

Ogrenciler, 6zellikle denize girmeyi ¢ok istiyorlardi. Nihayet denize girme saati geldi.
Ogretmenleri esliginde sahile indiler. Ogretmenlerinin izin vermesiyle birlikte denize hiicum ettiler.
Aysegiil yiizmeyi gegen yil 6grenmisti. Bu yiizden yiizmede ¢ok iyi degildi.
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Arkadaslarindan cok iyi yiizenler vardi. Hatta bazilart suyun dibine
baliklama dalip su altindan yiizebiliyordu. Kendisi hi¢ boyle bir sey
denememisti. Fakat o da arkadaslar1 gibi su altina dalmay1 ¢ok istiyordu. Su
altina dalip ylizmenin nasil bir deneyim oldugunu ¢ok merak ediyordu. Bir
arkadasindan nasil suya daldiklar1 hakkinda bilgi aldi. Arkadasinin talimatlart
dogrultusunda suya baliklama dalmaya ¢alisti. Ilk denemeleri basarisiz oldu.
Fakat gittikge daha iyi dalislar yapiyordu. Sonunda tam bir dalis yapmis ve hatta 3-4 saniye kadar da
su altinda kalabilmisti. Dalisi gerceklestirebildigi icin cok mutluydu. Bu arada ilging bir durumla
karsilasmisti. Tam dipte iken kulaklarinda bir agr1 hissetmisti. Dalis yapan diger arkadaslaria bu
durumu anlatti. Arkadaslari, ayni agrinin kendileri daldig1 zaman da oldugunu soyledi. Hatta bir
arkadas1 “daha fazla derine daldigimda kulaklarimda daha fazla agr1 hissediyorum” dedi. Baska bir
arkadasi, yazliklarmin bulundugu sitede hem tatli hem de deniz suyuyla dolu iki havuz oldugunu
sOyledi. “Her ikisi de ayn1 derinlikte. Ama deniz suyu olan havuza daldigimda kulagimda daha fazla
agri1 hissediyorum” dedi. Aysegiil, bunlarin nedenini sordu ama arkadaslar1 bilmediklerini soylediler.
Giinliige yazilacak ilging bir deneyimdi bu Aysegiil icin.

Kamp alan1 yesillikler icindeydi. Ozel bakimli ¢im alanlar1 vardi ve her giin
; diizenli olarak fiskiyelerle sulaniyordu. Kampin ikinci giinii bu ¢imlik alan {izerinde
. % piknik yapiyorlardi. Bir ara doner fiskiyelerden birinin figkirttig1 su, Aysegiillerin
E ~  oturdugu yere kladar gelmeye basladi. Aysegiil fiskiyenin yanina gitti. Dénmesini
engelleyip kendilerinin oturmadig: tarafa dogru sabitlemek istedi. Fakat fiskiye
tizerinde boyle bir sistem yoktu. Fiskiyenin nasil kendiliginden dondiigiinii de
anlayamadi. Aysegiil, caresiz geri dondii ve fiskiyelerden uzak bir yere gitmek
Zorunda kaldilar. O giin piknikte cesit cesit yemek yediler, oyunlar oynadilar. Cok eglendiler. Giiniin
sonunda Aysegiil’iin giinliigline giren ilging olay ise fiskiyenin ¢alisma sistemi oldu.

Kampin {iglincii giinii ormanda geziye ¢ikildi. Cevredeki tabii giizellikler
gezilecekti. Gezilecek yerler arasinda bir kaynak suyunun ¢iktigr yer de vardi.
Cocuklar 6zellikle burayi ¢ok merak ediyordu. Ciinkii hayatlarinda ilk defa bir
kaynak suyunun yerden ¢ikisini goreceklerdi. Oraya ulastiklarinda hemen kaynagin
basina iisiistiiler. Suyun yerden ¢ikisini gozlediler. I¢lerinden biri “cok ilging bir
durum bu” dedi ve ekledi: “Normalde su yere dogru diiserken ve topragin icine
girerken, nasil oluyor da bu kaynak suyu yerden yukari ¢ikiyor?” Cocuklar bu
merak igerisinde diger gezilecek yerleri gormek icin hareket ettiler. Bu sirada
Aysegiil, giinliigiine kaynak su ile ilgili bir seyler yaziyordu.

Ormandaki gezinti sirasinda bir film ¢ekimine denk geldiler. Bir¢ok
kamera vardi film setinde. Bunlardan bir tanesi ¢ok ilgilerini ¢ekti. Diger sabit
kameralarin aksine bu hareketli bir kameraydi. Cok uzun kolluydu. Her yone
'E : ; ﬂ rahatlikla hareket edebiliyordu. Ustelik kameraman, bu kameray1 hareket
DR, AR “~ ettirirken hi¢ zorlanmiyordu. Oturdugu yerden tek eliyle bile kullanabiliyordu
" kameray1. Bu kameranin bu sekilde kolaylikla kullanilabilmesi tiim ¢ocuklari
cok sasirtmusti. Aysegiil, karsilastigi bu ilging durumu da giinliigtine not etti.

Cocuklar bu gezide ¢ok yorulmus olacaklar ki i¢lerinden biri fenalagmusti. Kafilede bulunan
doktor hemen gocuga miidahale etti. Once tansiyonunu 6lgtii ve 9-6 oldugunu gordii. Bu diisiik bir

& degerdi. Cocugun ¢ok yorulmus olabilecegini ve dinlenmesi gerektigini
sOyledi. Bu arada doktor, kendisini pek iyi hissetmedigini sdyleyen birkag
cocugun tansiyonunu da ol¢tii. Aysegiil bu dlciimlerin hepsini izledi ve bir
sey dikkatini ¢ekti. Doktor her seferinde 6l¢timii sol koldan yapiyordu.
Ayrica olgim yaparken kolu, belli bir hizaya getiriyordu sanki. Doktorun bu
davranisi dikkatini ¢ekti ve bunu da giinliigtine kaydetti.

Ogretmenler ¢cocuklarmn yoruldugunu gériince kampa geri donmeye karar verdiler. Kampta
bir giinii de bu sekilde gecirdi ¢cocuklar.

UC DAGCININ MACERALARI

Okullar kapanmus ve yaz tatili baslamisti. Ug kafadar geng, dag tirmanisina ¢ok merakliyd.
Uzun siireden beri dag tirmanis kursuna gidiyorlardi. Kurs da okullarin kapanmasiyla bitmis ve
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sertifikalarii almislardi. Artik kendi baglarina dag tirmanisi yapabilirlerdi.
Bu yaz tatilinde bir tirmani§ yapmaya karar verdiler. Bu is icin
bulunduklar1 sehire yarim saatlik uzaklikta bulunan 2000 metrelik dag
sectiler. Bu dag, yeni tirmanisa baslayanlar icin uygun bir yapiya sahipti.
Sarp ve dik kayaliklar hemen hemen yok gibiydi.

Tirmanis igin gerekli tiim hazirliklar yapildi ve yola koyuldular.
[k 500 metrelik kisma araba ile gikilabiliyordu. Onlar da araba kullandilar

ve rampayi ¢ikmaya bagladilar. Herkes ¢ok heyecanliydi. Bu tirmanis
> A sirasindaki ilk siirpriz, araba yolculugunda karsilarina ¢ikti. Arabayla rampa

- d- - ciktikca kulaklarinda bir agr1 hissetmeye basladilar. Bunun nedeni tizerinde

4 tartigirken araba yolunun sonuna geldiler. Arabayi uygun bir yere birakip
cantalarini aldilar. Tirmaniga baglamadan 6nce bulunduklari yerden sehri
izlediler. Manzara ¢ok giizeldi. Bu arada bir gogmen kus siiriisii gordiiler. Her zaman yukarida
gordiikleri kuslar bu sefer kendilerinden asagida uguyordu. Kuslarin hi¢ kanat ¢irpmadan uzun
mesafeler ucabilmesi ilgilerini ¢ekti. Bir siire kuglarin bu ugusunu izledikten sonra tirmanisa gectiler.
[lk giinkii tirmanis ok neseli gecti. Aksam olmustu ve 1000
metre yiikseklikte bulunuyorlardi. Burada konakladilar. Ates yakip,
kozde patates pisirdiler. Aksam yemekten sonra yorgunluk cayi icip
sohbet ediyorlardi. Bu sirada bir patlama sesiyle herkes irkildi. Ses artik
soniip kor haline gelen atesten gelmisti. Herkes saskinlik i¢inde birbirine
bakarken Selim “korkmayin” dedi ve ekledi: “Biten parfiim kutumu
atese atmistim, o patlamistir.” Bu soz iizerine herkes rahatladi ve
sohbetlerine cay icerek devam ettiler.
Ikinci giin 6gleye dogru 1300 metre yiikseklige ulagmislardi. Burasi
genisce bir diizliiktii ve konaklamak igin idealdi. Ogle yemeginden sonra burada
bir balon yarigsmasi yapip eglenmeyi diigiindiiler. Yanlarinda sigirilmemis ugan

: I ) balonlar getirmislerdi. Bu ucan balonlar, onlar1 sisirmekte kullanilan bir

diizenekle birlikte satiliyordu. Bu diizeneklerde 6zel bir gaz vardi. Herkes

balonunu sisirdi. Balonlar ayni1 biiyiikliikteydi. Ayni anda balonlar serbest

birakilacakti. En hizli yiikselen balon birinci olacakti. Balonlar serbest birakildi ve

li¢ kafadar saskinlik iginde birbirine bakti. Ug balon da birakildiklar1 yerde havada
asilt kalmisti. Ne yiikseliyor ne de yere diistiyorlardi. Halbuki bu yarismay: sehirde ¢ok defa
yapmislardi ve balonlar ugmustu. Ugan balonlarin orada ugmamasina bir anlam veremediler. O giin
aksam olmadan once, hedefleri olan 1500 metreye rahatca ulastilar. Aksam yemegi sonrasi yapilan
sohbette one ¢ikan en ilging konu ugan balonlarin ugmamasiydi.

Tirmanigin iigiincii ve son giinii gelmisti. Ogle yemegi i¢in konaklandiginda 1750 metre
yiikseklikte bulunuyorlardi. Bu konaklamada, balon ugurmayi tekrar deneme karar1 aldilar. Yanlarinda
balonlar1 ¢coktu. Yeni ii¢ tane balon paketi aldilar. Paketteki balon sisirme diizenegi ile balonlar1
sigirdiler. Balonlar1 serbest biraktiklarinda ne yiikseldiler ne de havada asili kaldilar; bu sefer yere
distiiler. Sasirmamak miimkiin degildi. Yemekten sonra geriye kalan yolu da sorunsuzca tirmandilar.
Artik 2000 metrede zirvedeydiler. Amaglarina ulastiklari i¢in cok mutlu oldular.

AYSEGUL’UN KAMP MACERALARI-2

Aysegiil, derslerindeki basaridan dolay: bu yil da okul kampina katilmaya hak kazanmisti.
Gegen y1l gittikleri yere gidilecekti tekrar. Burasi deniz kenarinda bir yerdi ve Aysegiil gegen y1l
buray1 ¢cok begenmisti. Yine buraya gidilecegi icin ¢ok mutluydu.
" Kampin ilk giinii 6gleye kadar ¢ocuklar kamp yerindeki havuzlarda
yiizdiiler. Havuzlar tatl su ile doluydu. Cocuklar bir yilin hasretiyle havuzda
cilginca egleniyorlardi. Aysegiil ylizmeyi gecen yil bu kampta 6grenmisti.
Gegen yilki deneyimlerini tek tek burada deniyordu. En hosuna giden
hareketlerden biri suda sirt tistii yatmakti. Havuzda bunu denedi fakat denizdeki
gibi olmuyordu. Denizde iken ¢ok rahat sirt {istii yatabiliyorken, havuzda o
kadar rahat olmuyordu. Havuzda biraz batiyordu sanki. Bir¢cok deneme yapmasina ragmen durum
degismedi. Derken arkadaglar1 Aysegiil’ii su topu oyununa gagirdi.
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Ogleden sonra vapurlarla gevre gezisine ¢iktilar. Yakinlarda
birkag¢ ada vardi. Onlar gezilecekti. Yanlarina bazi yiyecekler ve meyveler
de aldilar. Gezi ¢ok eglenceli geciyordu. Aysegiil’iin cani bir ara portakal
cekti. Bir portakal aldi. Soydu ve tam yemeye baslayacakti ki elinden kaydi
portakal ve denize diistii. Arkadasindan bir portakal atmasini istedi.
Arkadas1 portakali biraz yiiksekten atinca tutamadi Aysegiil ve kabuklu
portakal denize diistii. Umutsuz gozlerle denize diisen portakala bakan Aysegiil’iin dikkatini bir sey
cekti. Az once denize diisen soyulmus portakal denizde batmisti. Ama kabuklu portakal suda
tizii u durumu arkadaslarina anlatirken gezilecek ilk adaya gelinmisti.

. g Bu adanin ¢ok giizel sahilleri vardi. Deniz ¢ok temizdi ve masmavi
goriintiyordu. Cocuklar burada denize girdiler. Cesitli su oyunlar1 oynadilar. Bu
oyunlarin bazilarinda suya batmak gerekiyordu. Aysegiil sans eseri nefesini
verdiginde suya bir miktar battigini, derin nefes aldiginda ise bir miktar
yiikseldigini fark etti. Bu tecriibesini oyunlarda kullaniyor ve hep oyunlarda
basarili oluyordu. Yiizmekten ve su oyunlarindan yorulan ¢ocuklar kumsalda
oturup biraz dinlenmeye karar verdiler. Bu sirada iclerinden biri “tas firlatma
yarist yapalim m1?” diye atildi. Hep birlikte “tamam” dediler. Kumsalda
bulduklar kiiciik taglar1 denizde en uzaga atan birinci olacakti. Herkes sirasiyla atisini yapti. Atislar
birbirine yakin mesafelerde oldu. Taslar battig1 i¢in de kimin birinci olduguna karar veremediler. Bu
arada uzaklardan biiyiik bir geminin gegtigini gordiiler. Gemiyi izlerken iglerinden merakli biri “az
once suya attigimiz kiigiik taglar batarken bu koca gemi nasil oluyor da yiiziiyor acaba?” diyerek
sessizligi bozdu. Gruptan bu soruya cevap veren olmadi. Gemi ufukta kaybolurken dinlenmis
olduklarini fark eden gocuklar tekrar kendilerini denize attilar.

Cevre gezisi bitmis ve aksam olmak iizereyken kampa doniilmiistii.
Aksam yemeginden sonra ¢ocuklari bir siirpriz bekliyordu. Yemekten sonra
bir film izlenecekti. Filmin konusu, bir deniz donanmasinin tatbikat sirasinda
karsilastig1 esrarengiz olaylarla ilgiliydi. Film devam ederken Aysegiil’tin
ilgisini ¢eken bir goriintii oldu. Savas gemilerinin yaninda denizaltilar da
vardi. Denizaltilar bazen diger gemiler gibi su
iizerinde gidiyordu. Bazen de suya batip yok oluyordu. Fakat sonra
tekrar su tizerine ¢ikip bir gemi gibi yiiziiyordu. Batan gemilerin
kendiliginden tekrar su yiizeyine ¢ikamadigini Aysegiil biliyordu. Fakat
denizaltilarin batip tekrar su yiizeyine ¢ikabilmesini anlayamiyordu.
Film bitince bu durumu arkadaglariyla paylasti. Fakat arkadaslar1 da bu
olay1 aydinlatamadi.

Filmin bitmesiyle birlikte yatma vakti de gelmisti. Herkes hazirliklarini yapip yatakhanesine
gitti. Kampin ilk giiniiniin tiim ¢ocuklar i¢in ¢ok eglenceli ve yorucu gegtigi belliydi. Tiim ¢ocuklar
kisa bir stirede misil migil uyumaya baglamist.




208

APPENDIX K-4

SCENARIOS USED IN THE MAIN STUDY

KUMA TAKILAN BiSiKLET

Bahar mevsimi, tiim canlili1 ve giizelligi ile tekrar geri gelmisti. Soguk havalar geride
kalmus, giinesli ve 1lik havalar kendini iyiden iyiye hissettirmeye baglamisti. Buna en ¢ok cocuklar
seviniyordu. Ciinkii artik rahatlikla disartya ¢ikip oyunlar oynayabilecek, bisiklet siirebileceklerdi.
Ozellikle bisiklet siirmeyi ¢ok istiyorlardi. Ciinkii aileleri, kigimn sogukta bisiklet siirmelerine izin
vermiyordu. Cocuklar hafta sonunda hep birlikte bisiklet siirmek i¢in anlagmiglardi.
| - Ve hafta sonu gelmisti. Cocuklar bisikletleri ile mahalledeki top
sahasinin oniinde toplandilar. Cesit cesit bisikletler goz kamastirtyordu.
Bazilarinin yarig bisikleti, bazilarinin ise dag bisikleti vardi. Herkes
gelince bisiklet turu basladi. Cok egleniyorlardi. Ne de olsa bir yilin
bisiklet siirme hasreti vardi.

Bir ara, girdikleri sokagin belli bir kismina kum dokiilmiis
oldugunu gordiiler. Kum tabakasi ¢ok fazla yiiksek degildi. Bunun igin
kumun iizerinden rahatlikla gecebileceklerini diistindiiler ve yollarina devam ettiler. Ama
diisiindiikleri gibi olmadi. Mehmet’in bisikleti kuma saplanip kalmisti. Mehmet yaris bisikleti
kullaniyordu ve oldukga kiloluydu. Ayni yaris bisikletini kullanan Kemal ise kumdan gegebilmisti.
Kemal, Mehmet’e gore zayif bir cocuktu. Mehmet dag bisikletiyle kumdan ge¢meyi deneyince
basarili oldu. Cocuklar karsilastiklar: bu durumu anlayamadilar. Daha farkli gecis denemelerinde
bulunacaklardi fakat aksam olmustu. Bu yiizden evlerine gitmeleri gerekiyordu. Cocuklar yarin yine
bu sokakta bulugsmaya karar verdiler ve evlerine gittiler.

Ertesi giin ¢cocuklar ayn1 sokakta bulustular. Mehmet inatgi bir cocuktu. Israrla yaris
bisikletiyle kumdan gegmeyi istiyordu ve bunun i¢in kara kara diistiniiyordu. Sizce Mehmet ne
yapmalidir?

AYSEGUL’UN KAMP MACERALARI

Aysegiil, 4. siifi basariyla bitirmisti. Giizel bir yaz tatilini hak etmisti. Bu basarisinin
karsilig1 olarak, ailesi onu 6grenci kampina gondermeyi kararlastirdi. Bu kamp, deniz kenarinda ¢ok
giizel bir yerdeydi. Okuldan bir¢ok arkadasi da bu kampa gidecekti.

Cocuklar, kamp yerini ¢ok begenmislerdi. Yerlesme islemleri tamamlandiktan sonra
ogrencilere kamp yeri gezdirildi. Gezi sirasinda 6grencilerin uymasi gereken kurallar tek tek soylendi.
Ayrica dgrencilerden kamp boyunca yasadiklari en ilging olaylar1 agiklayan bir giinliik tutmalar:
istenmisti.

Ogrenciler, 6zellikle denize girmeyi ¢ok istiyorlardi. Nihayet denize girme saati geldi.
Ogretmenleri esliginde sahile indiler. Ogretmenlerinin izin vermesiyle birlikte denize hiicum ettiler.
Aysegiil yiizmeyi gegen yil 6grenmisti. Bu yiizden yiizmede ¢ok iyi degildi.

Arkadaglarindan ¢ok iyi yiizenler vardi. Hatta bazilar1 suyun
dibine baliklama dalip su altindan yiizebiliyorlardi. Kendisi hi¢ boyle bir
sey denememisti. Fakat o da arkadaslari gibi su altina dalmay1 ¢cok
istiyordu. Su altina dalip yiizmenin nasil bir deneyim oldugunu ¢ok
merak ediyordu. Bir arkadasindan nasil suya daldiklar1 hakkinda bilgi
aldi. Arkadaginin talimatlar1 dogrultusunda suya baliklama dalmaya
calistr. [Ik denemeleri basarisiz oldu. Fakat gittikce daha iyi dalislar
yaptyordu. Sonunda tam bir dalis yapmis ve hatta 3-4 saniye kadar da su
altinda kalabllrmstl Dalis1 gerceklestirebildigi i¢in ¢ok mutluydu. Bu arada ilging bir durumla
karsilasmisti. Tam dipte iken kulaklarinda bir agr1 hissetmisti. Sonraki dalislarinda da bu agriyr siirekli
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hissetti. Dalis yapan diger arkadaglarina bu durumu anlatti. Arkadaslari, ayni agrinin kendileri daldigt
zaman da oldugunu soyledi. Hatta bir arkadasi “daha fazla derine daldigimda kulaklarimda daha fazla
agr1 hissediyorum” dedi. Baska bir arkadasi yazliklariin bulundugu sitede hem tatli hem de deniz
suyuyla dolu iki havuz oldugunu soyledi. “Her ikisi de ayn1 derinlikte. Ama deniz suyu olan havuza
daldigimda kulagimda daha fazla agri hissediyorum” dedi. Aysegiil, bunlarin nedenini sordu ama
arkadaslar1 bilmediklerini soylediler. Giinliige yazilacak ilging bir deneyimdi bu Aysegiil i¢in.

Kamp alan yesillikler i¢indeydi. Kampin ikinci giinii bu yesillikler
icinde piknige gidildi. Cesitli oyunlar oynandi. Bu oyunlardan biri balonla
1slatmaca oyunu idi. Balonlar igneyle delinmisti. Bazisinda bir, bazisinda 3-5,
bazisinda 9-10 igne deligi vardi. Arkadaslarim1 daha cok 1slatabilecegini
diisiinen Aysegiil cok delikli bir balon aldi. En az 1slanan oyunu kazanacakti.
Cocuklar balonlarint suyla doldurduktan sonra yarigma hemen basladi.

i Herkes balonunu sikip arkadasini 1slatmaya caligiyordu. Yaris sirasinda
Aysegiil hayal kirikligina ugradi. Ciinkii deliklerden bazilari kendi tarafina baktigi icin balonu
siktiginda kendisi de 1slantyordu. Ve bunu bir tiirlii 6nleyemiyordu. Balonu ileri dogru ittirip siktigi
halde yine de tiim deliklerden su figkiriyordu. Sonugcta yarismay1 az delikli balonu kullanan bir ¢ocuk
kazandi. Aysegiil, su dolu delikli balondan figkiran suyla yasadigi bu tecriibesini de giinliigtine not
etti.

Kampin {iglincii giinii ormanda geziye ¢ikildi. Cevredeki tabii giizellikler
gezilecekti. Gezilecek yerler arasinda bir kaynak suyunun ¢iktig1 yer de vardi.
Cocuklar 6zellikle burayi ¢ok merak ediyordu. Ciinkii hayatlarinda ilk defa bir
kaynak suyunun yerden ¢ikisini goreceklerdi. Oraya ulastiklarinda hemen
kaynagin basina iisiistiiler. Suyun yerden cikisin1 gozlediler. i¢lerinden biri “gok
ilging bir durum bu” dedi ve ekledi: “Normalde su yere dogru diiserken ve
topragn igine girerken, nasil oluyor da bu kaynak suyu yerden yukari ¢ikiyor?”
Cocuklar bu merak igerisinde diger gezilecek yerleri gormek icin hareket ettiler.
Bu sirada Aysegiil, giinliigiine kaynak su ile ilgili bir seyler yaziyordu.

Ormandaki gezinti sirasinda bir film ¢ekimine denk geldiler. Film
setinde bir¢cok kamera vardi. Bunlardan bir tanesi ¢ok ilgilerini ¢ekti. Diger
sabit kameralarin aksine bu hareketli bir kameraydi. Cok uzun kolluydu. Her
yone rahatlikla hareket edebiliyordu. Ustelik kameraman, bu kamerayi
hareket ettirirken hi¢ zorlanmiyordu. Oturdugu yerden tek eliyle bile
kullanabiliyordu kamerayi. Bu kameranin bu sekilde kolaylikla
kullanilabilmesi tiim ¢cocuklari ¢ok sasirtmist. Aysegiil, karsilastigt bu ilging durumu da giinltigiine
not etti.

Cocuklar bu gezide ¢ok yorulmus olacaklar ki i¢lerinden biri fenalagmusti. Kafilede bulunan
doktor hemen gocuga miidahale etti. Once tansiyonunu 6lgtii ve 9-6 oldugunu gordii. Bu diisiik bir
degerdi. Cocugun ¢ok yorulmus olabilecegini ve dinlenmesi gerektigini
sOyledi. Bu arada doktor, kendisini pek iyi hissetmedigini sdyleyen birkag
cocugun tansiyonunu da ol¢tii. Aysegiil bu dlciimlerin hepsini izledi ve bir
sey dikkatini ¢ekti. Doktor her seferinde 6l¢timii sol koldan yapiyordu.
Olgiim yapacagi kolu, belli bir hizaya getiriyordu sanki. Ayrica 6lgiim
yapmadan 6nce ¢ocuklari oturtuyordu. Aysegiil doktorun bu davranislarini
ilging buldu ve giinliigiine kaydetti.

Ogretmenler ¢cocuklarmn yoruldugunu gériince kampa geri donmeye karar verdiler. Kampta
bir giinii cocuklar bu sekilde gecirdiler.

UC DAGCININ MACERALARI

Okullar kapanmus ve yaz tatili baslamisti. Ug kafadar geng, dag
tirmanigina ¢ok merakliydi. Uzun siireden beri dag tirmanis kursuna
gidiyorlardi. Kurs da okullarin kapanmasiyla bitmis ve sertifikalarini
almislardi. Artik kendi baslarina dag tirmanisi yapabilirlerdi. Bu yaz
tatilinde bir tirmanis yapmaya karar verdiler. Bu is i¢in bulunduklar1
sehire yarim saatlik uzaklikta bulunan 2000 metrelik dag sectiler. Bu
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dag, yeni tirmanisa baslayanlar i¢in uygun bir yapiya sahipti. Sarp ve dik kayaliklar hemen hemen yok
gibiydi.

Tirmanis icin gerekli tiim hazirliklar yapild: ve yola koyuldular. i1k

. i 500 metrelik kisma araba ile ¢ikilabiliyordu. Onlar da araba kullandilar ve
: __,L o rampay1 ¢cikmaya bagladilar. Herkes ¢ok heyecanliydi. Bu tirmanis

: sirasindaki ilk siirpriz, araba yolculugunda karsilarina ¢ikti. Arabayla rampa
ciktikca kulaklarinda bir agr1 hissetmeye basladilar. Bunun nedeni tizerinde
tartisirken araba yolunun sonuna geldiler. Arabayi uygun bir yere birakip cantalarini aldilar. Tirmanisa
baslamadan 6nce bulunduklari yerden sehri izlediler. Manzara ¢ok giizeldi. Bu arada bir gocmen kus
stiriisii gordiiler. Kuslarin hi¢ kanat ¢irpmadan uzun mesafeler ucabilmesi ilgilerini ¢ekti. Bir siire
kuslarm bu ugusunu izledikten sonra tirmaniga gectiler.

[lk giinkii tirmanis ok neseli gecti. Aksam olmustu ve 1000 metre yiikseklikte
bulunuyorlardi. Burada konakladilar. Ates yakip, kozde patates pisirdiler. Aksam yemekten sonra
yorgunluk cayi i¢ip sohbet ediyorlardi. Bu sirada bir patlama sesiyle herkes
irkildi. Ses artik soniip kor haline gelen atesten gelmisti. Herkes saskinlik iginde
birbirine bakarken Selim “korkmayin” dedi ve ekledi: “Biten parfiim kutumu
atese atmistim, o patlamistir.” Bu soz iizerine herkes rahatladi ve sohbetlerine
-. cay icerek devam ettiler.
inci giin 6gleye dogru 1300 metre yiikseklige ulasmislardi. Burasi genisce bir diizliiktii ve
konaklamak igin idealdi. Ogle yemeginden sonra burada bir balon yarigmasi yapip eglenmeyi

diisiindiiler. Yanlarinda sisirilmemis ugan balonlar getirmislerdi. Bu ugan
balonlar, onlar1 sisirmekte kullanilan bir diizenekle birlikte satiliyordu. Bu

| ) diizeneklerde 6zel bir gaz vardi. Herkes balonunu sisirdi. Balonlar ayni

buiyiikliikteydi. Ayni1 anda balonlar serbest birakilacakti. En hizli yiikselen balon

birinci olacakti. Balonlar serbest birakildi ve ii¢ kafadar saskinlik i¢inde birbirine

bakt1. Ug balon da birakildiklari yerde havada asih kalmisti. Ne yiikseliyor ne de

yere diistiyorlardi. Halbuki bu yarismay1 sehirde ¢ok defa yapmiglardi ve balonlar

u¢mustu. Ucan balonlarin orada ugmamasina bir anlam veremediler. O giin aksam
olmadan once, hedefleri olan 1500 metreye rahat¢a ulastilar. Aksam yemegi sonrasi yapilan sohbette
one ¢ikan en ilging konu ucan balonlarin ugmamasiydi. Sohbette tartisilan diger konu Mehmet’in
sorusuydu: “Bizim balonlar bu kadar yiikseklikte patlamadi. Ama sehirde normal ugan balonlar belli
bir yiikseklige gelince neden patliyor?” Selim kendi balonlarinin 6zel bir maddeden yapildigini ve bu
nedenle patlamamis olabilecegini sdyledi. Fakat hi¢ biri normal ugan balonlari ¢ok yiikseklerdeyken
patlatan seyin ne olduguna dair kesin bir sey soyleyemedi. Vaktin bayag: ilerledigini goren ¢ocuklar
sohbeti birakip yatmak i¢in hazirlandilar.

Tirmanisin ticiincii ve son giinii gelmisti. Tirmanislarda genelde hep Selim
.ﬁ onde gidiyordu. Mehmet, Selim’e seslenerek “nefesin bayagi kuvvetli herhalde”
ez dedi. Faruk Mehmet’e itiraz ederek “benim nefesim daha giicliidiir” diye atildi.
. Bunun iizerine ti¢ arkadas bu konu iizerinde tartismaya bagladi. Bir sonuca
“'—'ﬁ , varamayinca “o zaman bunu test edip gorelim” diyerek anlastilar. Fakat kimin
- @ nefesinin daha giiclii oldugunu gosterecek uygun bir yontem bulamadilar. Bu arada
: vakit ilerlemis 6gle yemegi i¢cin konaklama zamani gelmisti.

Ogle yemegi igin konaklandiginda 1750 metre yiikseklikte
bulunuyorlardi. Bu konaklamada, balon ugcurmay: tekrar deneme karari
aldilar. Yanlarinda balonlar1 ¢coktu. Yeni ii¢ tane balon paketi aldilar.
Paketteki balon sisirme diizenegi ile balonlari sisirdiler. Balonlar1 serbest
biraktiklarinda ne yiikseldiler ne de havada asili kaldilar; bu sefer yere
diistiiler. Sagirmamak miimkiin degildi. Ote yandan Mehmet ¢orba icin ocaga
su koymustu. Balonlarin bu beklenmedik hareketini diistiniirlerken kaynayan
su ocaktan tasti. Su kisa siirede kaynamisti. Halbuki evde yaptiginda su daha
uzun siirede kayniyordu. Burada kullandigi su miktar1 her zaman evde
yaptigiyla ayniydi. Ocak da ayni ocakti iistelik. Suyun bu dag basinda daha
kisa siirede kaynamasina bir anlam veremediler.

Yemekten sonra geriye kalan yolu da sorunsuzca tirmandilar. Artik 2000 metrede
zirvedeydiler. Amaglarina ulastiklar1 i¢in ¢cok mutlu oldular.
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AYSEGUL’UN KAMP MACERALARI-2

Aysegiil, derslerindeki basaridan dolay: bu y1l da okul kampina katilmaya hak kazanmusti.
Gegen y1l gittikleri yere gidilecekti tekrar. Burasi deniz kenarinda bir yerdi ve Aysegiil gegen y1l
buray1 ¢ok begenmisti. Yine buraya gidilecegi i¢in cok mutluydu.

Kampin ilk giinii sabahtan cocuklar denize girdi. Bir yilin hasretiyle cocuklar denizde
cilginca yiiziiyor ¢esitli oyunlar oynuyordu. Bu oyunlardan biri de denize atilan tas1 bulma oyunuydu.
Aysegiil kumsalda buldugu kahverengi bir tasi denize atti. Herkes tas1 bulmak i¢in denize atladi. Tasin
bulundugu yere dogru yiizdiiler. Tas1 alabilmek i¢in herkes dalis yapiyordu. Sonunda tas1 Aysegiil
buldu ve dipten cikardi. Tasi deniz dibinden yiizeye dogru ¢ikarirken Aysegiil’iin dikkatini bir sey
gektl Tas Aysegul’e hafif gelmisti. Halbuki tasi kumsalda yerden alirken daha agirdi.

- Havuzlarm hazir oldugunu duyan ¢ocuklar denizden ¢ikip havuzlara
hiicum etti. Havuzlar tatli su ile doluydu. Aysegiil yiizmeyi gecen yil bu
kampta 6grenmisti. Gegen yilki deneyimlerini tek tek burada deniyordu. En
hosuna giden hareketlerden biri suda sirt {istii yatmakti. Havuzda bunu denedi
fakat denizdeki gibi olmuyordu. Denizde iken ¢ok rahat sirt iistii
yatabiliyorken, havuzda o kadar rahat olmuyordu. Havuzda biraz batiyordu
sanki. Bir¢ok deneme yapmasina ragmen durum degismedi. Derken arkadaslar1 Aysegiil’ii su topu
oyununa ¢agirdi.

Ogleden sonra vapurlarla gevre gezisine ¢iktilar. Yakinlarda
F__'?_ birkag¢ ada vardi. Onlar gezilecekti. Yanlarina bazi yiyecekler ve
meyveler de aldilar. Gezi ¢ok eglenceli geciyordu. Aysegiil’iin cani1 bir
ara portakal ¢ekti. Bir portakal aldi. Soydu ve tam yemeye baslayacakti
ki elinden kayd: portakal ve denize diistii. Arkadasindan bir portakal
atmasini istedi. Arkadas1 portakali biraz yiiksekten atinca tutamadi
Aysegiil ve kabuklu portakal denize diistii. Umutsuz gozlerle denize
diisen portakala bakan Aysegiil’tin dikkatini bir sey cekti. Az 6nce denize diisen soyulmus portakal
denizde batmisti. Ama kabuklu portakal suda yiiziiyordu. Bu durumu arkadaslarina anlatirken
gezilecek ilk adaya gelinmisti.

Bu adanin ¢ok giizel sahilleri vardi. Deniz ¢ok temizdi ve masmavi goriiniiyordu. Cocuklar
burada denize girdiler. Cesitli su oyunlart oynadilar. Bu oyunlarin bazilarinda suya batmak
o gerekiyordu. Aysegiil sans eseri nefesini verdiginde suya bir miktar battigini,
derin nefes aldiginda ise bir miktar yiikseldigini fark etti. Bu tecriibesini
oyunlarda kullaniyor ve hep basarili oluyordu. Yiizmekten ve su oyunlarindan
yorulan ¢ocuklar kumsalda oturup biraz dinlenmeye karar verdiler. Bu sirada
iclerinden biri “tas firlatma yaris1 yapalim m1?” diye atildi. Hep birlikte
“tamam” dediler. Kumsalda bulduklar kiiciik taslar1 denizde en uzaga atan
birinci olacakti. Herkes sirasiyla atisini yapti.
Atiglar birbirine yakin mesafelerde oldu. Taglar
battig1 igin de kimin birinci olduguna karar veremediler. Bu arada
uzaklardan biiyiik bir geminin gectigini gordiiler. Gemiyi izlerken
iclerinden merakl biri “az dnce suya attigimiz kiiciik taslar batarken bu
koca gemi nasil oluyor da yiiziiyor acaba?” diyerek sessizligi bozdu.
Gruptan bu soruya cevap veren olmadi. Gemi ufukta kaybolurken denizin diger tarafinda ¢cocuklar1
hayrette birakan bir olay daha oldu. Denizin altindan su yiizeyine dogru ¢ikan bir sey goriiyorlardi. Bu
cismin ne oldugunu anlamaya calistilar. Cisim tamamen su yiizeyine ¢ikinca
bunun bir denizalti oldugunu gordiiler. Hayatlarinda ilk defa gordiikleri bu
denizaltin1 izlemeye basladilar. Kisa bir siire sonra denizalti tekrar dalmaya
basladi ve gozden kayboldu. Cocuklardan biri “Gemi battiginda su yiiziine bir
daha ¢ikamiyor. Bu denizalti nasil batip ¢ikiyor?” diye atildi ortaya. Bu soruyla
birlikte ¢cocuklarin yiizme-batma olayiyla ilgili kafalari iyice karisti. Fiziksel
olarak dinlenmis olduklarimi fark eden cocuklar, bu diisiincelerle birlikte tekrar kendilerini denize atip
eglenmeye basladilar.

Vakit bayagi ilerlemis, aksam olmustu. Cevre gezisi tamamlanip kampa doniildii. Aksam
yemeginden sonra ¢ocuklara bir film izletildi. Filmin bitmesiyle birlikte yatma vakti de gelmisti.
Herkes hazirliklarini yapip yatakhanesine gitti. Kampin ilk giiniiniin tiim ¢ocuklar i¢in ¢ok eglenceli
ve yorucu gectigi belliydi. Tiim ¢ocuklar kisa bir siirede misil misil uyumaya baslamusti.
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APPENDIX L

CLASSROOM OBSERVATION CHECKLIST

Sinif Gozlem Formu

Evet
Kismen
Frekans
Hayir
NA

Sinifta grup ¢alismasi igin kiimeler olusturulmus mu?

Ogrenme, problem durumlariyla m1 bagliyor?

Ogrenme, 6gretmenin konuyu anlatmasiyla mi bagliyor?

Ogrenciler, bilgiye ulasmaya galistyor mu?

Ogretmen 6grencilere diistindiiriicti sorular soruyor mu?

Ders, tartisma merkezli olarak mu yiiriitiilityor?

Dersin iglenisi 6grenciyi 6grenmede sorumluluk almaya itiyor mu?

Ogretmen 6grenciye siirekli bilgi veren konumda midir?

SRR NP R =

Ogrenciler, bilgiyi problem ¢ozme siirecinde mi 6greniyor?

. Ogrenciler, derse katiliyorlar m1?

|
- D

. Ogrenciler, grup igi caligma yapiyorlar mi1?

p—
[\°]

. Ogrenciler, fikirlerini rahatlikla agikliyorlar mi1?

. Ogrenciler, 6gretmene soru soruyorlar mi1?

|
W

. Ogrenciler, senaryoyu okudular m1?

p—
W

. Senaryodaki problem durumlarini belirlediler mi?

[y
=)

. Sinifca belirlenen ortak problemler tahtaya yazildi mi1?

p—
\]

. Ogrenme konular1 sinifta tartigrld mi?

[y
=]

. Bilgi kaynaklar1 arastirildi mi1?

p—
o

. Hipotez olusturmak i¢in ¢abaladilar mi1?

[}
<

. Probleme yonelik bir hipotez iizerinde uzlagildi m1?

[\°]
—

. Probleme yonelik deney yapildi m1?

N
N

. Deneydeki degiskenler incelendi mi?

[\
w

. Ogrenciler, yapilan deneyle ilgili sorulara cevap verdiler mi?

[ ]
NS

. Hipotezin desteklenip desteklenmedigi tartisildi m1?

[}
wn

. Senaryo kahramanlaria oneriler tartigildi m1?

[}
(=)

. Giinliikk yasamdaki benzer olaylar tartigildi m1?

[\°)
<

. Deneylerden sonra ilgili kavramlar, formiiller verildi mi?

[\
o

. Problem ¢oziimii yapildi m1?

3%
o

. Ozdegerlendirme formu dagitildi m1?

(7]
<

. Ogretmen 6grencilere soz hakki veriyor mu?

w
—

. Ders, “senaryoyu inceliyoruz’” materyali {izerinden mi igleniyor?

w
[}

. Ogretmen grupga ¢alismalari i¢in 6grencileri cesaretlendiriyor mu?

w
w

. Ogretmen ders islenebilecek rahat bir ortam saglayabiliyor mu?

Smf: ...

Tarih: ......................

Ders siiresi: ................
Degerlendiren: ..................
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APPENDIX M-1

LET’S INVESTIGATE SCENARIO FORMS USED IN THE PILOT STUDY

A) YAPTIKLARIMIZI YAZALIM (First version)

1. Okudugunuz senaryoda belirlediginiz problem durumlarim (sorular1) asagiya yaziniz:

D) e

2. Arkadaginizla problem iizerinde yaptiginiz goriis aligverisinde ortaya ¢ikan bilgileri yaziniz (kim,
hangi bilgiyi verdi?)

3. Goriis aligverisi sonucunda senaryoyla ilgili ortaya ¢ikan yeni sorular varsa asagiya yaziniz:

4. Problem durumuyla ilgili asagidaki tabloyu doldurunuz:

Ne biliyoruz? Neyi 6grenmeliyiz? Nasil ulasirz?
1.
2.
3.
4.
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5. Olusturdugunuz sorulara cevap bulmak i¢in ders kitabina, diger gruplara, ve en son dgretmeninize
miiracaat ediniz. Sonra asagidaki tabloyu doldurunuz:

Ders kitabindan Diger gruplardan Ogretmenimden
ogrendiklerimiz ogrendiklerimiz ogrendiklerimiz
1.
2.
3.
4.

6. Senaryonuzdaki problem durumunu gosteren bir deney tasarlayiniz. Ogrenci kilavuzunda agiklanan
“bilimsel yontem basamaklarini” bu deney iizerinde uygulayiniz. Yaptiklarinizi asagiya yaziniz
(Deney evde yapilacak, bir sonraki derse getirilecek).

B) YAPTIKLARIMIZI YAZALIM (Second version)

1. Okudugunuz senaryoda belirlediginiz problem durumlarini (sorular1) asagiya yaziniz:

D) e

2. Arkadaginizla problemler iizerinde tartisin. Goriis alisverisinde bulunun. Ortaya ¢ikan bilgileri
asagiya yaziniz (kim, hangi bilgiyi verdi?).

3. Ortak sorularimiz:

4. “Ortak sorularimiz”a cevap bulabilmek i¢in deney tasarlayin ve yapin. Kilavuzun 6. agamasinda
aciklanan “bilimsel yontem basamaklar1’n1 okuyun. Uygun olanlarini kullanin. Ornek:
Problem:

Gozlem:
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Tahmin:
Deneyin amaci:

Deneyin tasarimi (neler kullanmirsimz?):

Yaptigimiz deneyi ayrintil anlatin (gozlem ve 6l¢me sonuclarim belirtin, 6lcme sonuclarimzi
tablolastirabilirsiniz):

Sonug:

5. Birinci boliimde yazdiginiz sorular, “ortak sorularimiz”’dan farkli ise bunlara cevap bulmak icin
arastirma yapiniz. Arastirmanizda ders kitabindan, ansiklopedilerden, internetten, ailenizden, konuyla
ilgili uzman kisilerden, vs. yardim alabilirsiniz. Anlayip 6grendiginiz bilgileri buraya yazin.
Anlamadiginiz bilgileri yazmayin. Yazdiginiz bilgileri nereden elde ettiginizi belirtin.

6. Calismanizi degerlendirin:

a. Bu etkinlikte neler yaptim?

b. Bu etkinlikte neler 6grendim?

c. Bu etkinlik sirasinda grubumdaki arkadaslarima nasil yardim ettim?

d. Bu etkinlik sirasinda en iyi yaptigim seyler:

e. Bu etkinlikte en ¢ok zorlandigim seyler:

f. Calismami yaparken beklemedigim nelerle karsilastim?

g. Bu calismay tekrar yapsaydim su sekilde yapardim:
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C) YAPTIKLARIMIZI YAZALIM (Third version)

1. Okudugunuz senaryoda belirlediginiz problem durumlarini (sorular1) asagiya yaziniz:

3. Her grup tiyesi “ortak sorularin” cevabiyla ilgili tahminlerde bulunsun. Tahminlerinizi asagiya
yazin:

1. 6grencinin tahmini 2. 6grencinin tahmini

1. soru

2. soru

3. soru

4. soru

5. soru

6. soru

4. Her bir “Ortak sorularimiz”a cevap bulabilmek igin bir deney tasarlayin ve yapin. Kilavuzun 6.
asamasinda agiklanan “bilimsel yontem basamaklar1’n1 okuyun. Uygun olanlarini kullanin. Ornek:

Problem:

Gozlem:
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Tahmin:
Deneyin amaci:

Deneyin tasarimi (neler kullanmirsimz?):

Yaptigimiz deneyi ayrintil anlatin (gozlem ve 6l¢me sonuclarim belirtin, 6lcme sonuclarimzi
tablolastirabilirsiniz):

Sonug:

Incelediginiz olay ve yaptigimz deney hangi bilimsel kavramla ilgili? Bu kavramla ilgili bilgiler
toplayip asagiya yazin:

5. Deney tasarlayamadigmniz “ortak sorularimiz” varsa bunlara cevap bulmak i¢in aragtirma yapiniz.
Arastirmanizda ders kitabindan, ansiklopedilerden, internetten, ailenizden, konuyla ilgili uzman
kisilerden, vs. yardim alabilirsiniz. Anlayip 6grendiginiz bilgileri buraya yazin. Anlamadigimniz
bilgileri yazmayin. Yazdiginiz bilgileri nereden elde ettiginizi belirtin.

6. Calismanizi degerlendirin:

a. Bu etkinlikte neler yaptim?

b.  Bu etkinlikte neler 6grendim?

c. Bu etkinlik sirasinda grubumdaki arkadaslarima nasil yardim ettim?

d. Bu etkinlik sirasinda en iyi yaptigim seyler:

e. Bu etkinlikte en ¢ok zorlandigim seyler:

f.  Calismami yaparken beklemedigim nelerle karsilastim?

g. Bu calismay tekrar yapsaydim su sekilde yapardim:
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APPENDIX M-2

LET’S INVESTIGATE SCENARIO FORMS USED IN THE MAIN STUDY

(For Individual Work/PBL-1I Group)

Senaryo adi: Kuma Takilan Bisiklet Adi-Soyadi:.................
Tarih: ............

SENARYOYU iNCELiYORUZ

1. Senaryoyu okuyun. Belirlediginiz problem durumlarini (sorular1) agsagiya yaziniz:

3. Sorulara cevap bulmak icin “bilgi kaynaklarin1” arastirin. Bilgi kaynaklarini arastirmadan once is
plani hazirlayin. Asagidaki tabloyu doldurun.

Belirledigim .
. Sinif¢a belirlenen oo .
ogrenme ron Bilgi kaynaklarim Is planim
ogrenme konulari
konular:
Sorunun Sorunun cevabina Soruyla ilgili bilgiye Sorunun cevabina
cevabina ulagmak i¢in ulasabileceginiz kitap, ulagmak i¢in
ulagmak i¢in sinifca belirlenen ders kitabi, dergi, yapmaniz gereken
neleri ogrenme konularini | gazete, ansiklopedi, igleri yazin. (hangi
O0grenmeniz yazin. Internet, uzman Kisiler, | isi, nasil
gerektigini vb. bilgi kaynaklarini yapacagim?)
yazin. yazin.
1. soru
icin
2. soru
icin

4. Arastirmada elde ettiginiz bilgileri asagiya yazin:

ELDE EDIiLEN BILGILER

1.soru igin

2.soru igin
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5. Sorulara cevap bulmak igin “bilimsel arastirma yontemini” uygulayin. Oncelikle sorularla ilgili
hipotezler olusturun. (Hipotez: Problemde ortaya ¢ikan sorularin dogrulugu test edilmemis cevabu).

KENDi OLUSTURDUGUM HiPOTEZLER

1. hipotez:
2. hipotez:
3. hipotez:

6. Sinif olarak belirlediginiz ortak hipotezleri asagiya yaziniz:

SINIFCA BELIRLENEN HIPOTEZLER

1. hipotez:
2. hipotez:

7. Sinif¢a belirlenen hipotezleri test etmek igin deney tasarlayin ve asagiya yazin. Deneyde
kullanilacak malzemeleri ve deneyin nasil yapilacagini acgiklayimniz.

1. hipotezi test etmek icin onerdigim deney:

2. hipotezi test etmek icin 6nerdigim deney:

8. Onerilen deneyler arasindan en uygun olanin1 siifga belirleyerek asagiya yaziniz:

1. hipotezi test etmek icin simifca belirledigimiz deney:

2. hipotezi test etmek icin sinifca belirledigimiz deney:

9. Deneyi 6gretmeniniz yaparken izleyin. Ogretmeninizin rehberliginde asagidaki tabloyu doldurun:

Kuvvet (N) | Yiizey m) |1z derinligi (m) Kuvvet/Yiizey (N/m?)

0,5 kg’lik yiikte

1 kg’lik yiikte
Cekic genis ylizey
tizerindeyken
Cekic dar yiizey
tizerindeyken
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e Deneydeki degiskenleri agagidaki tabloya yaziniz:

Deneyin 1. boliimii i¢in Deneyin 2. boliimii i¢in

Sabit tutulan degisken
Degistirilen degisken
Olgiilen degisken

e Deney sonunda asagidaki sorulari cevaplayiniz.

Vardigimz Sonu¢ Nedir?
1. Yiizey alanlar1 ayni olan 0,5 kg ve 1 kg’lik yiiklerin iz derinliklerinin farkli olmasinin
nedenini nasil agiklarsiniz?

2. Cekicin dar ve genis ylizeylerinin olusturdugu iz derinliklerinin farkli olmasi sizce neden
kaynaklanir?

11. Elde ettiginiz bilgilere gore senaryodaki problemin ¢oziimii icin Mehmet’e ne Onerirsiniz?
Arkadaslarmizla tartisarak asagiya yazin:

12. Senaryodaki olay1 ve problemi diisiiniin. Bu olay1 6grenmeniz giinliikk yasamda baska hangi
olaylar1 anlamanizi saglar? Arkadaslariizla tartisarak asagiya yazin.



Senaryo adi: Aysegiil’iin Kamp Maceralar1
Tarih: ..................

SENARYOYU iNCELiYORUZ
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Admmz-Soyadimz: ...............

1. Senaryoyu okuyunuz. Belirlediginiz problem durumlarini (sorular1) asagiya yaziniz:

3. Sorulara cevap bulmak i¢in “bilgi kaynaklarin’ arastirimiz. Bilgi kaynaklarini arastirmadan once

is plani hazirlayiniz. Asagidaki tabloyu doldurunuz.

uzman kisiler, vb. bilgi
kaynaklarini yazin.

konularint yazin.

Belirledigim Smifca Bilgi kaynaklarim Is plamm
ogrenme konulari belirlenen

0grenme

konulari
Sorunun cevabina Sorunun cevabina | Soruyla ilgili bilgiye Sorunun
ulasmak i¢in neleri ulagmak i¢in ulasabileceginiz kitap, cevabina
O0grenmeniz sinifca belirlenen | ders kitabi, dergi, gazete, | ulagmak icin
gerektigini yazin. O0grenme ansiklopedi, Internet, yapmaniz

gereken isleri
yazin. (hangi isi,
nasil
yapacagim?)

soru
icin

soru
icin

soru
icin

soru
icin

soru
icin

soru
icin

soru
icin
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4. Arastirmada elde ettiginiz bilgileri asagiya yaziniz:

ELDE EDIiLEN BILGILER

1. soru i¢in

2. soru igin

3. soru igin

4. soru icin

5. soru i¢in

6. soru icin

7. soru igin

5. Sorulara cevap bulmak icin “bilimsel arastirma yontemini” uygulayin.

BIiRINCI SORU iCiN:
A) Birinci soruyla ilgili hipotezler olusturun. (Hipotez: Problemde ortaya ¢ikan sorularin dogrulugu
test edilmemis cevabi).

KENDi OLUSTURDUGUM HiPOTEZLER

1. hipotez:
2. hipotez:

B) Sinif olarak belirlediginiz ortak hipotezleri asagiya yaziniz:

SINIFCA BELIRLENEN HIPOTEZLER

1. hipotez:
2. hipotez:
3. hipotez:

C) Sinifca belirlenen hipotezlerden biri tizerinde uzlasin ve agagiya yazin:

SINIF OLARAK UZERINDE UZLASTIGIMIZ HIPOTEZ
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D) Uzerinde uzlasilan hipotezi desteklemek icin deney tasarlayin ve asagiya yaziniz. Deneyde
kullanilacak malzemeleri ve deneyin nasil yapilacagini acgiklayiniz.

HIiPOTEZi DESTEKLEMEK iCiN ONERDiGiM DENEY

E) Onerilen deneyler arasidan en uygun olanini sinifca belirleyerek asagiya yazimz:

HiPOTEZi DESTEKLEMEK iCiN SINIFCA BELIRLEDiGiMiZ EN UYGUN DENEY

F) Hipotezi desteklemek icin deney yapiyoruz: Ogretmeniniz deneyi yaparken izleyin.

e Deneydeki degiskenleri agagidaki tabloya yaziniz:

Sabit tutulan degisken
Degistirilen degisken
Olgciilen degisken

e  Deney sonunda asagidaki soruyu cevaplandiriniz:

Vardigimz Sonu¢ Nedir?
1. Suyun deliklerden akmasini saglayan nedir?

I) Senaryodaki olay1 ve problemi diistiniin. Bu olay! 6grenmeniz, giinliikk yasamda baska hangi
olaylart anlamanizi saglar?
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~ IKINCI SORU ICIN:
A) Ikinci soruyla ilgili hipotezler olusturun. (Hipotez: Problemde ortaya ¢ikan sorularin dogrulugu test
edilmemis cevabi).

KENDi OLUSTURDUGUM HiPOTEZLER

1. hipotez:
2. hipotez:

B) Sinif olarak belirlediginiz ortak hipotezleri asagiya yaziniz:

SINIFCA BELIRLENEN HIPOTEZLER

1. hipotez:
2. hipotez:
3. hipotez:

C) Sinifca belirlenen hipotezlerden biri tizerinde uzlasin ve asagiya yaziniz:

SINIF OLARAK UZERINDE UZLASTIGIMIZ HIPOTEZ

D) Uzerinde uzlasilan hipotezi desteklemek icin deney tasarlayin ve asagiya yaziniz. Deneyde
kullanilacak malzemeleri ve deneyin nasil yapilacagini acgiklayiniz.

HIiPOTEZi DESTEKLEMEK iCiN ONERDiGIiM DENEY

E) Onerilen deneyler arasimdan en uygun olanini sinifca belirleyerek asagiya yazinz:

HiPOTEZi DESTEKLEMEK iCiN SINIFCA BELIRLEDiGiMiZ EN UYGUN DENEY

F) Hipotezi desteklemek icin deney yapiyoruz: Ogretmeniniz deneyi yaparken izleyin.
Ogretmeninizin rehberliginde asagidaki tabloyu doldurun:

Su yiiksekligi (cm) Suyun figkirma uzaklig (cm)

Ustteki delik
Alttaki delik

e Deneydeki degiskenleri agagidaki tabloya yaziniz:

Sabit tutulan degisken
Degistirilen degisken
Olgciilen degisken
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e Deney sonunda asagidaki sorulari cevaplandirimiz:

Verilerinizi Degerlendirin
1. Deliklerden ¢ikan sularin figkirma mesafeleri esit midir?

Vardigimz Sonug Nedir?
1. Suyun delikten figkirma uzaklig1 basincin bir ol¢iisiidiir. Bu bilgiyi suyun farkli derinlikteki
basincini karsilagtirmada nasil kullanirsiniz?

I) Senaryodaki olay1 ve problemi diisiiniin. Bu olay1 6grenmeniz, giinlilk yasamda bagka hangi
olaylart anlamanizi saglar?

_ UCUNCU SORU iCiN:
A) Uciincii soruyla ilgili hipotezler olusturun. (Hipotez: Problemde ortaya ¢ikan sorularin dogrulugu
test edilmemis cevabi).

KENDi OLUSTURDUGUM HiPOTEZLER

1. hipotez:
2. hipotez:
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B) Sinif olarak belirlediginiz ortak hipotezleri asagiya yaziniz:

SINIFCA BELIRLENEN HIPOTEZLER

1. hipotez:
2. hipotez:
3. hipotez:

C) Sinifca belirlenen hipotezlerden biri tizerinde uzlasin ve asagiya yazin:

SINIF OLARAK UZERINDE UZLASTIGIMIZ HIPOTEZ

D) Uzerinde uzlasilan hipotezi desteklemek igin deney tasarlayin ve asagiya yaziniz. Deneyde
kullanilacak malzemeleri ve deneyin nasil yapilacagini acgiklayiniz.

HIiPOTEZi DESTEKLEMEK iCiN ONERDiGiM DENEY

E) Onerilen deneyler arasidan en uygun olanini sinifca belirleyerek asagiya yazimz:

HiPOTEZi DESTEKLEMEK iCiN SINIFCA BELIRLEDiGiMiZ EN UYGUN DENEY

F) Hipotezi desteklemek icin deney yapiyoruz: Ogretmeniniz deneyi yaparken izleyin.
Ogretmeninizin rehberliginde asagidaki tabloyu doldurun:

S1vinin ozkiitlesi Sivilarin U borusundaki suyu yiikseltme miktar1
(g/em’) (cm)
Etil alkol 0,8
Civa 13,6

e Deneydeki degiskenleri agagidaki tabloya yaziniz:

Sabit tutulan degisken
Degistirilen degisken
Olgciilen degisken

e Elde ettiginiz verilere gore asagidaki sorulari cevaplandiriniz:

Verilerinizi Degerlendirin
1. Farkli stvilarin U borusundaki suyu yiikseltme miktar1 esit midir?
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Vardigimz Sonu¢ Nedir?
1. U borusundaki suyun yiikselme miktari, basincin bir 6l¢iisiidiir. Bu bilgiyi farkli 6zkiitleye
sahip sivilarin basincini karsilastirmada nasil kullanirsiniz?

2.  Hortumun ucunu esit miktarda farkli sivilara daldirdigimiz halde U borusundaki suyun
yiikselme miktarmnin farkli olmasi sizce neden kaynaklanir?

I) Senaryodaki olay1 ve problemi diisiiniin. Bu olay1 6grenmeniz, giinlilk yasamda bagka hangi
olaylart anlamanizi saglar?

DORDUNCU SORU iCiN:
A) Doérdiincii soruyla ilgili hipotezler olugturun. (Hipotez: Problemde ortaya ¢ikan sorularin
dogrulugu test edilmemis cevabi).

KENDi OLUSTURDUGUM HiPOTEZLER

1. hipotez:
2. hipotez:

B) Sinif olarak belirlediginiz ortak hipotezleri asagiya yaziniz:
SINIFCA BELIRLENEN HIPOTEZLER

1. hipotez:
2. hipotez:
3. hipotez:

C) Sinifca belirlenen hipotezlerden biri tizerinde uzlasin ve asagiya yazin:

SINIF OLARAK UZERINDE UZLASTIGIMIZ HIPOTEZ
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D) Uzerinde uzlasilan hipotezi desteklemek icin deney tasarlayin ve asagiya yaziniz. Deneyde
kullanilacak malzemeleri ve deneyin nasil yapilacagini acgiklayiniz.

HIiPOTEZi DESTEKLEMEK iCiN ONERDiGiM DENEY

E) Onerilen deneyler arasimdan en uygun olanini sinifca belirleyerek asagiya yazimz:

HiPOTEZi DESTEKLEMEK iCiN SINIFCA BELIRLEDiGiMiZ EN UYGUN DENEY

F) Hipotezi desteklemek icin deney yapiyoruz: Ogretmeniniz deneyi yaparken izleyin.
e Deneydeki degiskenleri agagidaki tabloya yaziniz:

Sabit tutulan degisken
Degistirilen degisken
Olgciilen degisken

e Deney sonunda asagidaki sorulari cevaplayiniz:

Verilerinizi Degerlendirin
1. Balonun iizerine bastirmadan once deliklerdeki suyun akis hiziyla, balonun iizerine
bastirdiginizda deliklerdeki suyun akis hiz1 esit mi?

Vardigimz Sonug Nedir?
1. Balonun farkli bolgelerine bastirdiginiz halde deliklerden akan sularin akis hizlarinin ayni
olmasini nasil agiklarsiniz?
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H) Elde ettiginiz bilgilere gore senaryodaki problemin ¢6ziimii i¢in Aysegiil’e ne Onerirsiniz?

I) Senaryodaki olay1 ve problemi diisiiniin. Bu olay1 6grenmeniz, giinlilk yasamda bagka hangi
olaylart anlamanizi saglar?

BESINCI SORU iCiN:

A) Besinci soruyla ilgili hipotezler olusturun. (Hipotez: Problemde ortaya ¢ikan sorularin dogrulugu
test edilmemis cevabi).

KENDi OLUSTURDUGUM HiPOTEZLER

1. hipotez:
2. hipotez:

B) Sinif olarak belirlediginiz ortak hipotezleri asagiya yaziniz:

SINIFCA BELIRLENEN HIPOTEZLER

1. hipotez:
2. hipotez:
3. hipotez:

C) Sinifca belirlenen hipotezlerden biri tizerinde uzlasin ve agagiya yazin:

SINIF OLARAK UZERINDE UZLASTIGIMIZ HIPOTEZ

D) Uzerinde uzlasilan hipotezi desteklemek icin deney tasarlayin ve asagiya yaziniz. Deneyde
kullanilacak malzemeleri ve deneyin nasil yapilacagini acgiklayiniz.

HIiPOTEZi DESTEKLEMEK iCiN ONERDiGiM DENEY

E) Onerilen deneyler arasindan en uygun olanini sinifca belirleyerek asagiya yazimz:

HiPOTEZi DESTEKLEMEK iCiN SINIFCA BELIRLEDiIGiMiZ EN UYGUN DENEY
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F) Hipotezi desteklemek icin deney yapiyoruz: Ogretmeniniz deneyi yaparken izleyin. Once suyun
ti¢ farkli durumdaki akisiyla ilgili varsayimlarinizi asagidaki tabloya kaydedin. Deney yapildiktan
sonra gozlem sonuglarinizi tabloya kaydedin.

Bantli u¢ huniden Bantli ug huniyle ayni Bantli u¢ huniden
yukarida seviyede asagida
Varsayim
Gozlem

e Deneydeki degiskenleri agagidaki tabloya yaziniz:

Sabit tutulan degisken
Degistirilen degisken
Olgciilen degisken

e Deney sonunda asagidaki sorulari cevaplayiniz:

Verilerinizi Degerlendirin
1. Varsayimlarmizla gézlem sonuglarimiz uyumlu mu?

Vardigimz Sonu¢ Nedir?
1. Yer altindaki kaynak sularinin yeryiiziine ¢ikisini nasil agiklarsiniz?

I) Senaryodaki olay1 ve problemi diisiiniin. Bu olay1 6grenmeniz, giinliik yasamda bagka hangi
olaylart anlamanizi saglar?
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ALTINCI SORU iCiN:
A) Altincr soruyla ilgili hipotezler olusturun. (Hipotez: Problemde ortaya ¢ikan sorularin dogrulugu
test edilmemis cevabi).

KENDi OLUSTURDUGUM HIiPOTEZLER

1. hipotez:
2. hipotez:

B) Sinif olarak belirlediginiz ortak hipotezleri asagiya yaziniz:

SINIFCA BELIRLENEN HIPOTEZLER

1. hipotez:
2. hipotez:
3. hipotez:

C) Sinifca belirlenen hipotezlerden biri tizerinde uzlasin ve agagiya yazin:
SINIF OLARAK UZERINDE UZLASTIGIMIZ HiPOTEZ

D) Uzerinde uzlasilan hipotezi desteklemek icin deney tasarlayin ve asagiya yaziniz. Deneyde
kullanilacak malzemeleri ve deneyin nasil yapilacagini acgiklayiniz.

HIiPOTEZi DESTEKLEMEK iCiN ONERDiGiM DENEY

E) Onerilen deneyler arasimdan en uygun olanini sinifca belirleyerek asagiya yazimz:

HiPOTEZi DESTEKLEMEK iCiN SINIFCA BELIRLEDiGiMiZ EN UYGUN DENEY

F) Hipotezi desteklemek icin deney yapiyoruz: Ogretmeniniz deneyi yaparken izleyin.
e Deneydeki degiskenleri agagidaki tabloya yaziniz:

Sabit tutulan degisken
Degistirilen degisken
Olgciilen degisken

¢ Deney sonunda asagidaki sorulari cevaplayiniz:

Verilerinizi Degerlendirin
1. Hangi itenegi hareket ettirmek daha kolay oldu?

2. lteneklerin kesit alaniyla iteneklere uygulanan kuvvet arasinda nasil bir iliski vardir?
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Vardigimz Sonu¢ Nedir?
1. Hidrolik makinelerde uygulanan kuvvetin bityiikliigiinii Pascal yasasindan yararlanarak nasil
degistirebileceginizi agiklayiniz.

I) Senaryodaki olay1 ve problemi diisiiniin. Bu olay1 6grenmeniz, giinlilk yasamda bagka hangi
olaylart anlamanizi saglar?

YEDINCi SORU iCiN:
A) Yedinci soruyla ilgili hipotezler olusturun. (Hipotez: Problemde ortaya ¢ikan sorularin dogrulugu
test edilmemis cevabi).

KENDi OLUSTURDUGUM HiPOTEZLER

1. hipotez:
2. hipotez:

B) Sinif olarak belirlediginiz ortak hipotezleri asagiya yaziniz:

SINIFCA BELIRLENEN HIPOTEZLER

1. hipotez:
2. hipotez:
3. hipotez:

C) Sinifca belirlenen hipotezlerden biri tizerinde uzlasin ve agagiya yazin:

SINIF OLARAK UZERINDE UZLASTIGIMIZ HIPOTEZ

D) Uzerinde uzlasilan hipotezi desteklemek icin deney tasarlayin ve asagiya yaziniz. Deneyde
kullanilacak malzemeleri ve deneyin nasil yapilacagini acgiklayiniz.

HIiPOTEZi DESTEKLEMEK iCiN ONERDiGiM DENEY
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E) Onerilen deneyler arasindan en uygun olanini sinifca belirleyerek asagiya yazin:

HiPOTEZi DESTEKLEMEK iCiN SINIFCA BELIRLEDiIGiMiZ EN UYGUN DENEY

F) Hipotezi desteklemek icin deney yapiyoruz: Ogretmeniniz deneyi yaparken izleyin.
Ogretmeninizin rehberliginde asagidaki tabloyu doldurun:

Deliklerden figkiran su Hangi delikten ¢ikan su daha
uzakliklar1 aynt mi1? ileri gitti?
Su sisesi
ayaktayken
Su sisesi
yatarken

e Deneydeki degiskenleri agagidaki tabloya yaziniz:

Sabit tutulan degisken
Degistirilen degisken
Olgciilen degisken

e Deney bitiminde asagidaki sorular1 cevaplayiniz:

Vardigimz Sonu¢ Nedir?
1. Tansiyon, ayaktayken ve yatarken Ol¢iiliirse sonuglar ayn1 mu ¢ikar? Neden?

I) Senaryodaki olay1 ve problemi diisiiniin. Bu olay1 6grenmeniz, giinliik yasamda bagka hangi
olaylar1 anlamanizi saglar?
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Senaryo adi: U¢ Dagcinin Maceralari Admz-Soyadimmz: ..............

Tarih: ..............
SENARYOYU iNCELiYORUZ

1. Senaryoyu okuyun. Belirlediginiz problem durumlarini (sorular1) agsagiya yaziniz:

3. Sorulara cevap bulmak i¢in “bilgi kaynaklarini’ arastiriiz. Bilgi kaynaklarini arastirmadan once
is plani hazirlayiniz. Asagidaki tabloyu doldurunuz.

Belirledigim
0grenme
konulari

Sinifca belirlenen
ogrenme konulari

Bilgi kaynaklarim

Is plamm

Sorunun
cevabina ulagsmak
icin neleri
O0grenmeniz
gerektigini yazin.

Sorunun cevabina
ulagmak i¢in
sinifca belirlenen
ogrenme konularini
yazin.

Soruyla ilgili bilgiye
ulasabileceginiz kitap,
ders kitabi, dergi, gazete,
ansiklopedi, Internet,
uzman kisiler, vb. bilgi

Sorunun cevabina
ulagmak i¢in
yapmaniz gereken
igleri yazin. (hangi
isi, nasil

kaynaklarini yazin. yapacagim?)

soru
icin

soru
icin

soru
icin

soru
icin

soru
icin

soru
icin

soru
icin

soru
icin
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4. Arastirmada elde ettiginiz bilgileri asagiya yaziniz:

ELDE EDIiLEN BILGILER

1. soru i¢in

2. soru igin

3. soru igin

4. soru igin

5. soru i¢in

6. soru icin

7. soru igin

8. soru igin

5. Sorulara cevap bulmak icin “bilimsel arastirma yontemini”’ uygulayin.

BIiRINCIi SORU iCiN:
A) Birinci soruyla ilgili hipotezler olusturun. (Hipotez: Problemde ortaya ¢ikan sorularin dogrulugu
test edilmemis cevabi).

KENDi OLUSTURDUGUM HiPOTEZLER

1. hipotez:
2. hipotez:

B) Sinif olarak belirlediginiz ortak hipotezleri asagiya yaziniz:
SINIFCA BELIRLENEN HIPOTEZLER

1. hipotez:
2. hipotez:
3. hipotez:

C) Sinifca belirlenen hipotezlerden biri tizerinde uzlasin ve asagiya yazin:

SINIF OLARAK UZERINDE UZLASTIGIMIZ HIPOTEZ




D) Uzerinde uzlasilan hipotezi desteklemek icin deney tasarlayin ve asagiya yazin. Deneyde
kullanilacak malzemeleri ve deneyin nasil yapilacagini acgiklayiniz.
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HiPOTEZi DESTEKLEMEK iCiN ONERDiGiMiZ DENEY

E) Onerilen deneyler arasindan en uygun olanini sinifca belirleyerek asagiya yazimz:

HiPOTEZi DESTEKLEMEK iCiN SINIFCA BELIRLEDiGiMiZ EN UYGUN DENEY

F) Hipotezi desteklemek icin deney yapiyoruz: Ogretmeniniz deneyi yaparken izleyin.

e Deneydeki degiskenleri agagidaki tabloya yaziniz:

Sabit tutulan degisken

Degistirilen degisken

Olciilen degisken

e  Gozlemlerinize gore asagidaki soruyu sinifca tartisarak cevaplayin.

Vardigimz Sonug Nedir?
1. Kutunun ice dogru ¢okmesinin nedeni nedir?

I) Senaryodaki olay1 ve problemi diisiiniin. Bu olay1 6grenmeniz, giinliik yasamda bagka hangi
olaylart anlamanizi saglar?
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~ IKINCI SORU ICIN:
A) Ikinci soruyla ilgili hipotezler olusturun. (Hipotez: Problemde ortaya ¢ikan sorularin dogrulugu test
edilmemis cevabi).

KENDi OLUSTURDUGUM HiPOTEZLER

1. hipotez:
2. hipotez:

B) Sinif olarak belirlediginiz ortak hipotezleri asagiya yaziniz:

SINIFCA BELIRLENEN HIPOTEZLER

1. hipotez:
2. hipotez:
3. hipotez:

C) Sinifca belirlenen hipotezlerden biri tizerinde uzlasin ve agagiya yazin:

SINIF OLARAK UZERINDE UZLASTIGIMIZ HIPOTEZ

D) Uzerinde uzlasilan hipotezi desteklemek icin deney tasarlayin ve asagiya yazin. Deneyde
kullanilacak malzemeleri ve deneyin nasil yapilacagini acgiklayiniz.

HIiPOTEZi DESTEKLEMEK iCiN ONERDIGIiMiZ DENEY

E) Onerilen deneyler arasimndan en uygun olanini sinifca belirleyerek asagiya yazinz:

HiPOTEZi DESTEKLEMEK iCiN SINIFCA BELIRLEDiGiMiZ EN UYGUN DENEY

F) Hipotezi desteklemek icin deney yapiyoruz: Ogretmeniniz deneyi yaparken izleyin.

e Deneydeki degiskenleri agagidaki tabloya yaziniz:

Sabit tutulan degisken
Degistirilen degisken
Olgciilen degisken

®  Gozlemlerinize gore asagidaki soruyu sinifca tartisarak cevaplayiniz.

Vardigimz Sonu¢ Nedir?
1. Kagidin yukari dogru yiikselmesinin nedeni nedir?
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G) Deneyin sonucu, iizerinde calistiginiz hipotezi destekledi mi?

H) Senaryodaki olay1 ve problemi diisiiniin. Bu olay1 6grenmeniz, giinliik yagsamda baska hangi
olaylart anlamanizi saglar?

_ UCUNCU SORU iCiN:
A) Ugiincii soruyla ilgili hipotezler olusturun. (Hipotez: Problemde ortaya ¢ikan sorularin dogrulugu
test edilmemis cevabi).

KENDi OLUSTURDUGUM HiPOTEZLER

1. hipotez:
2. hipotez:

B) Sinif olarak belirlediginiz ortak hipotezleri asagiya yaziniz:

SINIFCA BELIRLENEN HIPOTEZLER

1. hipotez:
2. hipotez:
3. hipotez:

C) Sinifca belirlenen hipotezlerden biri tizerinde uzlasin ve agagiya yazin:

SINIF OLARAK UZERINDE UZLASTIGIMIZ HIPOTEZ

D) Uzerinde uzlasilan hipotezi desteklemek icin deney tasarlayin ve asagiya yazin. Deneyde
kullanilacak malzemeleri ve deneyin nasil yapilacagini acgiklayiniz.

HIiPOTEZi DESTEKLEMEK iCiN ONERDIGIiMiZ DENEY

E) Onerilen deneyler arasindan en uygun olanini sinifca belirleyerek asagiya yazinz:

HiPOTEZi DESTEKLEMEK iCiN SINIFCA BELIRLEDiGiMiZ EN UYGUN DENEY

F) Hipotezi desteklemek icin deney yapiyoruz: Ogretmeniniz deneyi yaparken izleyin.

e Deneydeki degiskenleri agagidaki tabloya yaziniz:

Sabit tutulan degisken
Degistirilen degisken
Olgciilen degisken
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e Deney sonunda asagidaki soruyu sinifca tartigarak cevaplandiriniz:

Verilerinizi Degerlendirin
1. Balonu i¢inde kaynar su bulunan kavanoza biraktiginizda biiyiikligii degisti mi?

Vardigimz Sonug Nedir?
1. Balonun sicak ortamda genislemesinin nedeni nedir?

I) Senaryodaki olay1 ve problemi diisiiniin. Bu olay1 6grenmeniz, giinliik yasamda bagka hangi
olaylart anlamanizi saglar?

BESINCI SORU iCiN:
A) Besinci soruyla ilgili hipotezler olusturun. (Hipotez: Problemde ortaya ¢ikan sorularin dogrulugu
test edilmemis cevabi).

KENDi OLUSTURDUGUM HiPOTEZLER

1. hipotez:
2. hipotez:

B) Sinif olarak belirlediginiz ortak hipotezleri asagiya yaziniz:

SINIFCA BELIRLENEN HIPOTEZLER

1. hipotez:
2. hipotez:
3. hipotez:

C) Sinifca belirlenen hipotezlerden biri tizerinde uzlasin ve agagiya yazin:

SINIF OLARAK UZERINDE UZLASTIGIMIZ HIPOTEZ
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D) Uzerinde uzlasilan hipotezi desteklemek icin deney tasarlayin ve asagiya yazin. Deneyde
kullanilacak malzemeleri ve deneyin nasil yapilacagini acgiklayiniz.

HIiPOTEZi DESTEKLEMEK iCiN ONERDIGIiMiZ DENEY

E) Onerilen deneyler arasindan en uygun olanini sinifca belirleyerek asagiya yazinz:

HiPOTEZi DESTEKLEMEK iCiN SINIFCA BELIRLEDiIGiMiZ EN UYGUN DENEY

F) Hipotezi desteklemek icin deney yapiyoruz: Ogretmeniniz deneyi yaparken izleyin.

e Deneydeki degiskenleri agagidaki tabloya yaziniz:

Sabit tutulan degisken
Degistirilen degisken
Olgciilen degisken

®  Gozlemlerinize gore asagidaki soruyu sinifca tartisarak cevaplayiniz.

Vardigimz Sonu¢ Nedir?
1. Balonun suda yiikselip havada yere diismesinin nedeni nedir?

I) Senaryodaki olay1 ve problemi diisiiniin. Bu olay1 6grenmeniz, giinlilk yasamda bagka hangi
olaylart anlamanizi saglar?



ALTINCI SORU iCiN:
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A) Altincr soruyla ilgili hipotezler olusturun. (Hipotez: Problemde ortaya ¢ikan sorularin dogrulugu

test edilmemis cevabi).

KENDi OLUSTURDUGUM HiPOTEZLER

1. hipotez:

2. hipotez:

B) Sinif olarak belirlediginiz ortak hipotezleri asagiya yaziniz:

SINIFCA BELIRLENEN HIPOTEZLER

1. hipotez:

2. hipotez:

3. hipotez:

C) Sinifca belirlenen hipotezlerden biri tizerinde uzlasin ve asagiya yazin:

SINIF OLARAK UZERINDE UZLASTIGIMIZ HIPOTEZ

D) Uzerinde uzlasilan hipotezi desteklemek icin deney tasarlayin ve asagiya yazin. Deneyde
kullanilacak malzemeleri ve deneyin nasil yapilacagini acgiklayiniz.

HIiPOTEZi DESTEKLEMEK iCiN ONERDIGIiMiZ DENEY

E) Onerilen deneyler arasindan en uygun olanini sinifca belirleyerek asagiya yazimz:

HIiPOTEZi DESTEKLEMEK iCiN SINIFCA BELIRLEDiGiMiZ EN UYGUN DENEY

F) Elde ettiginiz bilgilere gore senaryodaki problemin ¢oziimii i¢in dagcilara ne 6nerirsiniz?

YEDINCI SORU iCiN:

A) Yedinci soruyla ilgili hipotezler olusturun. (Hipotez: Problemde ortaya ¢ikan sorularin dogrulugu

test edilmemis cevabi).

KENDi OLUSTURDUGUM HiPOTEZLER

1. hipotez:

2. hipotez:




B) Sinif olarak belirlediginiz ortak hipotezleri asagiya yaziniz:
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SINIFCA BELIRLENEN HIPOTEZLER

1. hipotez:

2. hipotez:

3. hipotez:

C) Sinifca belirlenen hipotezlerden biri tizerinde uzlasin ve agagiya yazin:

SINIF OLARAK UZERINDE UZLASTIGIMIZ HIPOTEZ

D) Uzerinde uzlasilan hipotezi desteklemek icin deney tasarlayin ve asagiya yazin. Deneyde
kullanilacak malzemeleri ve deneyin nasil yapilacagini acgiklayiniz.

HIiPOTEZi DESTEKLEMEK iCiN ONERDIGiMiZ DENEY

E) Onerilen deneyler arasindan en uygun olanini sinifca belirleyerek asagiya yazimz:

HIPOTEZi DESTEKLEMEK ICIN SINIFCA BELIRLEDIGIMIiZ EN UYGUN DENEY

F) Hipotezi desteklemek icin deney yapiyoruz: Ogretmeniniz deneyi yaparken izleyin.
Ogretmeninizin rehberliginde asagidaki tabloyu doldurunuz.

Ogrenci ad1 U borusunun kollar1 arasindaki sivi
seviyesi farki (cm)

e Deneydeki degiskenleri asagidaki tabloya yaziniz:

Sabit tutulan degisken

Degistirilen degisken

Olciilen degisken

e  Deney sonunda asagidaki sorulari sinifca tartisarak cevaplandirimiz:

Verilerinizi Degerlendirin

Hanginizin iifledigi havanin basinci daha biiyiiktiir?

1. Her arkadasimizin olctiigii siv1 yiiksekligiyle sizin ol¢tiigtintiz sivi yiiksekligi ayni mi?
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Vardigimz Sonu¢ Nedir?
1. Bir gazin basinci U borusuyla nasil ol¢iiliir?

SEKIZiNCi SORU iCiN:
A) Sekizinci soruyla ilgili hipotezler olusturun. (Hipotez: Problemde ortaya ¢ikan sorularin dogrulugu
test edilmemis cevabi).

KENDi OLUSTURDUGUM HiPOTEZLER

1. hipotez:

2. hipotez:

B) Sinif olarak belirlediginiz ortak hipotezleri asagiya yaziniz:

SINIFCA BELIRLENEN HIPOTEZLER

1. hipotez:
2. hipotez:
3. hipotez:

C) Sinifca belirlenen hipotezlerden biri tizerinde uzlasin ve asagiya yazin:

SINIF OLARAK UZERINDE UZLASTIGIMIZ HIPOTEZ

D) Uzerinde uzlasilan hipotezi desteklemek icin deney tasarlayin ve asagiya yazin. Deneyde
kullanilacak malzemeleri ve deneyin nasil yapilacagini acgiklayiniz.

HIiPOTEZi DESTEKLEMEK iCiN ONERDIGiMiZ DENEY
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E) Onerilen deneyler arasimdan en uygun olanini sinifca belirleyerek asagiya yazinz:

HIiPOTEZi DESTEKLEMEK iCiN SINIFCA BELIRLEDiIGiMiZ EN UYGUN DENEY

F) Senaryodaki olay1 ve problemi diisiiniin. Bu olay1 6grenmeniz, giinliikk yasamda baska hangi
olaylart anlamanizi saglar?



Senaryo adi: Aysegiil’iin Kamp Maceralar1-2
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Admmz-Soyadimz: ..............

Tarih: ............

SENARYOYU iNCELiYORUZ

1. Senaryoyu okuyunuz. Belirlediginiz problem durumlarini (sorular1) asagiya yaziniz:

3. Sorulara cevap bulmak i¢in “bilgi kaynaklarini’ arastiriiz. Bilgi kaynaklarini arastirmadan once

is plani hazirlayiniz. Asagidaki tabloyu doldurunuz.

Belirledigim Smifca Bilgi kaynaklarim Is plamm
o0grenme belirlenen
konular: o0grenme
konulari
Sorunun cevabina | Sorunun Soruyla ilgili bilgiye Sorunun cevabina
ulagmak i¢in cevabina ulasabileceginiz kitap, ulagmak i¢in
neleri 6grenmeniz | ulagmak icin ders kitabi, dergi, gazete, | yapmaniz gereken
gerektigini yazmn. | sinifca belirlenen | ansiklopedi, Internet, igleri yazin. (hangi
O0grenme uzman kisiler, vb. bilgi isi, nasil
konularini yazin. | kaynaklarini yazin. yapacagim?)
1.
soru
icin
2.
soru
ici
3.
soru
icin
4.
soru
icin
5.
soru
icin
6.
soru
icin
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4. Arastirmada elde ettiginiz bilgileri asagiya yaziniz:

ELDE EDIiLEN BILGILER

1. soru igin

2. soru igin

3. soru igin

4. soru icin

5. soru i¢in

6. soru icin

5. Sorulara cevap bulmak icin “bilimsel arastirma yontemini” uygulayin.

BIiRINCI SORU iCiN:
A) Hipotez belirleme (Hipotez: Problemde ortaya ¢ikan sorularin dogrulugu test edilmemis cevabi).

SINIF OLARAK UZERINDE UZLASTIGIMIZ HIPOTEZ

B) Hipotezi desteklemek icin deney yapiyoruz: Ogretmeniniz deneyi yaparken izleyin.

¢ Ogretmeniniz rehberliginde asagidaki tabloyu doldurunuz:

TAS HAVADA IKEN TAS SUDA IKEN
Tasin havadaki agirlig Tagin sudaki agirlig Sudaki hacim artis

e Deneydeki degiskenleri agagidaki tabloya yaziniz:

Sabit tutulan degisken
Degistirilen degisken
Olgciilen degisken
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e  Deney sonunda elde ettiginiz verilere gore asagidaki sorulari cevaplayiniz:

Verilerinizi Degerlendirin
1. Tasin su ve havadaki agirligini karsilastiriniz.

Vardigimz Sonug Nedir?
1. Aymi cismin hava ve su i¢indeki agirliklart neden farklidir?

2. Siviya batirilan cismin hafiflemesiyle yer degistiren sivinin agirligi arasinda nasil bir iliski
vardir?

D) Senaryodaki olay: ve problemi diisiiniin. Bu olay1 6grenmeniz, giinliikk yasamda baska hangi
olaylart anlamanizi saglar?

IKINCI SORU iCiN:
A) Hipotez belirleme. (Hipotez: Problemde ortaya ¢ikan sorularin dogrulugu test edilmemis cevabi).

SINIF OLARAK UZERINDE UZLASTIGIMIZ HIPOTEZ

B) Hipotezi desteklemek icin deney yapiyoruz: Ogretmeniniz deneyi yaparken izleyin.

e Asagidaki tabloyu 6gretmeniniz rehberliginde doldurun:

Yumurtanin konumu

Tatli suda
Tuzlu suda




248

e Deneydeki degiskenleri agagidaki tabloya yaziniz:

Sabit tutulan degisken
Degistirilen degisken
Olgciilen degisken

e Elde ettiginiz verilere gore asagidaki soruyu cevaplayiniz:

Vardigimz Sonu¢ Nedir?
1. Yumurtanin tatli suda ve tuzlu suda konumunun farkl: olmasinin nedeni nedir?

E) Senaryodaki olay1 ve problemi diisiiniin. Bu olay1 6grenmeniz, giinliik yasamda bagka hangi
olaylart anlamanizi saglar?

UCUNCU SORU iCiN:
A) Hipotez belirleme. (Hipotez: Problemde ortaya ¢ikan sorularin dogrulugu test edilmemis cevabi).

SINIF OLARAK UZERINDE UZLASTIGIMIZ HIPOTEZ

B) Hipotezi desteklemek icin deney yapiyoruz: Ogretmeniniz deneyi yaparken izleyin.

e Deneydeki degiskenleri agagidaki tabloya yaziniz:

Sabit tutulan degisken
Degistirilen degisken
Olgciilen degisken

®  Gozleminize dayanarak asagidaki soruyu cevaplayiniz:

Vardigimz Sonug Nedir?
1. Kabuklu portakalin suda batip kabuksuzken yiizmesinin nedeni nedir?
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C) Deneyin sonucu, iizerinde ¢alistiginiz hipotezi destekledi mi?

D) Senaryodaki olay: ve problemi diisiiniin. Bu olay1 6grenmeniz, giinliikk yasamda baska hangi
olaylart anlamanizi saglar?

DORDUNCU SORU iCiN:
A) Hipotez belirleme. (Hipotez: Problemde ortaya ¢ikan sorularin dogrulugu test edilmemis cevabi).

SINIF OLARAK UZERINDE UZLASTIGIMIZ HIPOTEZ

B) Hipotezi desteklemek icin deney yapiyoruz: 3. soruda yaptiginiz deneye gore asagidaki sorulari
cevaplayiniz.

Vardigimz Sonu¢ Nedir?
1. Aysegiil’iin nefes aldigi durum, kabuklu portakalin durumuna benzetilebilir mi?

2. Aysegiil’tin derin nefes aldiginda su tizerinde daha rahat durabilmesi, kabuklu portakalin
suda ytizebilmesiyle aciklanabilir mi?

E) Senaryodaki olay1 ve problemi diisiiniin. Bu olay1 6grenmeniz, giinliik yasamda bagka hangi
olaylart anlamanizi saglar?
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BESINCI SORU iCiN:

A) Hipotez belirleme. (Hipotez: Problemde ortaya ¢ikan sorularin dogrulugu test edilmemis cevabi).

SINIF OLARAK UZERINDE UZLASTIGIMIZ HIPOTEZ

B) Hipotezi desteklemek icin deney yapiyoruz: Ogretmeniniz deneyi yaparken izleyin.

e Deneydeki degiskenleri agagidaki tabloya yaziniz:

Sabit tutulan degisken
Degistirilen degisken
Olgciilen degisken

e  Gozlemlerinize gore asagidaki soruyu cevaplayin.

Vardigimz Sonu¢ Nedir?
1.  Ayni maddeden yapilmasina ragmen tabak yiizerken kiire neden batiyor?

E) Senaryodaki olay1 ve problemi diisiiniin. Bu olay1 6grenmeniz, giinlilk yasamda bagka hangi
olaylart anlamanizi saglar?

ALTINCI SORU iCiN:
A) Hipotez belirleme. (Hipotez: Problemde ortaya ¢ikan sorularin dogrulugu test edilmemis cevabi).

SINIF OLARAK UZERINDE UZLASTIGIMIZ HIPOTEZ




251

B) Hipotezi desteklemek icin deney yapiyoruz: Ogretmeniniz deneyi yaparken izleyin.

e Deneydeki degiskenleri agagidaki tabloya yaziniz:

Sabit tutulan degisken
Degistirilen degisken
Olgciilen degisken

e  Gozlemlerinize gore asagidaki soruyu cevaplayiniz.

Vardigimz Sonu¢ Nedir?
1. Oyuncak denizaltinin batip yiizmesini saglayan nedir?

D) Senaryodaki olay: ve problemi diisiiniin. Bu olay1 6grenmeniz, giinliikk yasamda baska hangi
olaylart anlamanizi saglar?



APPENDIX N
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TEACHER GUIDE BOOK FOR LIS FORMS

Senaryo adi: Kuma Takilan Bisiklet

(For Individual Work/PBL-1I Group)

SENARYOYU iNCELiYORUZ (Ogretmen icin kilavuz)

1. Senaryoyu okuyun. Belirlediginiz problem durumlarini (sorular1) agsagiya yaziniz:

2. Sinif¢a belirlediginiz ortak sorular1 asagiya yazin:
1) Sisman ¢ocuk (Mehmet) yaris bisikletiyle kumdan gecemezken, zayif cocuk (Kemal) nasil

gecebiliyor?

2) Mehmet yaris bisikletiyle kumdan gecemezken dag bisikletiyle nasil gecebiliyor?

3. Sorulara cevap bulmak icin “bilgi kaynaklarin1” arastirin. Bilgi kaynaklarini arastirmadan once is

plani hazirlayin. Asagidaki tabloyu doldurun.

Belirledigim Smifca Bilgi kaynaklarim Is plamm
o0grenme belirlenen
konular: 0grenme
konulari
Sorunun cevabina | Sorunun Soruyla ilgili bilgiye Sorunun cevabina
ulasmak i¢in cevabina ulasabileceginiz kitap, ulagmak i¢in

neleri 6grenmeniz
gerektigini yazin.

ulasmak i¢in
sinifca belirlenen
O0grenme
konularini yazin.

ders kitabi, dergi, gazete,
ansiklopedi, Internet,
uzman kisiler, vb. bilgi
kaynaklarini yazin.

yapmaniz gereken
igleri yazin. (hangi
isi, nasil
yapacagim?)

- Teker

1. genisliginin
soru batmaya etkisi,
icin - Basing

2. - Agirligin
soru batmaya etkisi,
icin - Basing

4. Arastirmada elde ettiginiz bilgileri asagiya yazin:

ELDE EDIiLEN BILGILER

1. soru igin

2. soru igin
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5. Sorulara cevap bulmak igin “bilimsel arastirma yontemini” uygulayin. Oncelikle sorularla ilgili
hipotezler olusturun. (Hipotez: Problemde ortaya ¢ikan sorularin dogrulugu test edilmemis cevabu).

KENDi OLUSTURDUGUM HiPOTEZLER

1. hipotez:
2. hipotez:
3. hipotez:

6. Sinif olarak belirlediginiz ortak hipotezleri asagiya yaziniz:

SINIFCA BELIRLENEN HIPOTEZLER
1. hipotez: Bisikletlerin kuma batmasinda bisiklet iizerindeki cocugun agirligimin etkisi vardir.

2. hipotez: Bisikletlerin kuma batmasinda teker genisliginin etkisi vardir.

7. Sinifca belirlenen hipotezleri test etmek i¢in deney tasarlayin ve asagiya yazin. Deneyde
kullanilacak malzemeleri ve deneyin nasil yapilacagini acgiklayiniz.

1. hipotezi test etmek icin 6nerdigim deney:

2. hipotezi test etmek icin 6nerdigim deney:

8. Onerilen deneyler arasindan en uygun olanini siifga belirleyerek asagiya yaziniz:

1. hipotezi test etmek icin sinifca belirledigimiz deney: “Undaki Izler”

Bir kdseye un koyulur. 0,5 kg’lik iki adet izdes kiitle kullanilir. Once kiitlelerin biri un iizerine
konur ve ¢ikardig ize bakilir. Sonra iki kiitle iist iiste iken una konur ve ¢ikardigy ize bakilir. Tek
kiitle zayif cocuk, iki kiitle sisman cocuk oluyor. Bu durumda yiizey alant degismiyor.Yani cocuk
ayni bisiklet iizerinde bulunuyor.

2. hipotezi test etmek icin simf¢a belirledigimiz deney: “Undaki Izler”

Bir ¢ekic, un tizerine once genis yiizii tizerine konur ve ¢ikardig ize bakulir. Sonra ¢ekig dar ve
sivri ucu iizerine konur ve ¢ikardigi ize bakilir.Cekicin genis yiizii dag bisikletinin tekerini, dar
yiizii yarig bisikletinin tekerini temsil etmektedir. Her iki durumda cekicin agirligi aymdir Yani
ayni ¢cocuk her iki bisiklete de binmektedir, agirlik degismemektedir.

9. Deneyi 6gretmeniniz yaparken izleyin. Ogretmeninizin rehberliginde asagidaki tabloyu doldurun:

Kuvvet (N) Yiizey (m?) iz derinligi (m) | Kuvvet/Yiizey (N/m?)
0,5 kg’lik yiikte Kiiciik Aym Az Kiiciik
1 kg’lik yiikte Biiyiik Aym Cok Biiyiik
Cekic genis ylizey I I
iizerindeyken Aymi Biiyiik Az Kiictik
Cekic dar yiizey I o
iizerindeyken Aymi Kiictik Cok Biiyiik
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¢ Deneydeki degiskenleri asagidaki tabloya yaziniz:

Deneyin 1. boliimii i¢in Deneyin 2. boliimii i¢in
Sabit tutulan degisken Cismin temas alan Cismin agirligi (kuvvet)
Degistirilen degisken Cismin agirligi (kuvvet) Cismin temas alani
Olciilen degisken Iz derinligi Iz derinligi

¢ Deney sonunda asagidaki sorulart cevaplayiniz.

Vardigimz Sonug Nedir?
1. Yiizey alanlar1 ayni olan 0,5 kg ve 1 kg’lik yiiklerin iz derinliklerinin farkli olmasinin
nedenini nasil agiklarsiniz?

Iz derinligi agirliga baghdir. AGurlik arttikga iz derinligi de artmaktadir

2. Cekicin dar ve genis ylizeylerinin olusturdugu iz derinliklerinin farkli olmasi sizce neden
kaynaklanir?

Iz derinligi cismin temas alamna da baghdir. Temas alam arttik¢a iz derinligi
azalmaktadir.

3. Yiizey alaniyla kuvvet/yiizey, agirlikla kuvvet/yiizey arasinda nasil bir iliski vardir?

Yiizey alamiyla kuvvet/yiizey ters orantilidir
Agirlikla kuvvet/yiizey dogru orantilidir.

4. Kuvvet/ylizey oranin adlandirmak isteseydiniz ne ad verirdiniz?
Kuvvet/yiizey basing olarak adlandirilir.

Simdi veri tablosuna doniiniiz. Kuvvet/ylizey yerine basing terimini kullanarak iz derinligi ile
basing arasindaki iligkiyi tekrar inceleyiniz.

10. Deney sonucu hipotezinizi destekledi mi? Arkadaslarinizla tartisin ve asagiya yazin:

Yapilan deney sonuglari hipotezlerin desteklendigini gosterir. Yani:

1) Bisikletlerin kuma batmasinda bisiklet tizerindeki cocugun agirligimin etkisi vardur.
2) Bisikletlerin kuma batmasinda teker genisliginin etkisi vardur.

ifadeleri dogruluk yoniinde desteklenmistir.

11. Elde ettiginiz bilgilere gore senaryodaki problemin ¢oziimii icin Mehmet’e ne Onerirsiniz?
Arkadaslarmizla tartisarak asagiya yazin:

En ideal oneriler su sekilde olabilir:
1) Yanis bisikletiyle kumdan gegebilmek icin bisiklette zayif bir cocuk olmalidir.
2) Yars bisikletiyle kumdan gecebilmek icin teker genisligini artirmak gerekir.

12. Senaryodaki olay1 ve problemi diisiiniin. Bu olay1 6grenmeniz giinliik yasamda baska hangi
olaylar1 anlamanizi saglar? Arkadaslarmizla tartisarak asagiya yazin.

- karda batma

- Jip tekerlerinin genis olmast

- traktorlerin arka tekerlerinin genis olmast

- topuklu ayakkabimin toprakta daha ¢ok batmasi

- ¢ivinin sivri ucunun parmagumzi daha ¢ok acitmast

- kor bigcagin ekmegi daha zor kesmesi



Senaryo adi: Aysegiil’iin Kamp Maceralar1

SENARYOYU iNCELiYORUZ (Ogretmen Kilavuzu)
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Tarih: .............

1. Senaryoyu okuyunuz. Belirlediginiz problem durumlarini (sorular1) asagiya yaziniz:

2. Sinif¢a belirlediginiz ortak sorular1 asagiya yaziniz:
Aysegiil yiizerken dibe daldiginda neden kulaginda agri hissetti?
Daha fazla derine dalindiginda kulaklar neden daha ¢ok agriyor?
Deniz suyu olan havuza dalindiginda tatly sudakine gore kulaklar neden daha ¢ok agriyor?
I¢i su dolu balon farkl bolgelerden sikilinca neden tiim deliklerden ayni miktarda su

0)
7)

Sfiskirtyor?

Topragin derinliklerine gitmesi gerekirken nasil oluyor da kaynak suyu topraktan yeryiiziine

ctkabiliyor?

Kameramin az bir kuvvetle her yone rahatlikla hareket edebilmesini saglayan nedir?
Tansiyonun sol koldan ve kalp hizasindan ol¢iilmesinin nedeni nedir?

3. Sorulara cevap bulmak i¢in “bilgi kaynaklarini’ arastiriiz. Bilgi kaynaklarini arastirmadan once
is plani hazirlayiniz. Asagidaki tabloyu doldurunuz.

icin

alcak basingli yere hareket etmesi

Belirledigim Sinifca belirlenen Bilgi Is plamm
o0grenme ogrenme konulari kaynaklarim
konulari
Sorunun Sorunun cevabina ulagmak igin Soruyla ilgili Sorunun
cevabina sinifca belirlenen 6grenme bilgiye cevabina
ulagmak i¢in konularint yazin. ulasabileceginiz | ulagsmak i¢in
neleri kitap, ders kitab1, | yapmaniz
O0grenmeniz dergi, gazete, gereken
gerektigini ansiklopedi, igleri yazin.
yazin. Internet, uzman (hangi isi,
kisiler, vb. bilgi | nasil
kaynaklarini yapacagim?)
yazin.
1. - Swi basicmin varlig
soru
icin
2. - Derinlerde suyun insana etkisi
soru - Derinligin sivi basincina etkisi
icin
- Tatl ve tuzlu suyun derinlerde
3. y .
Sorl kulak agrisina etkisi
.. - Ozkiitlenin sivt basincina etkisi
icin
4 - Uzerine kuvvet uygulanan sivilarin
S(.)I’ll davranist
. - Pascal ilkesi
icin
5. - Kaynak suyunun yeryiiziine ¢ikigt
soru - Swilarn yiiksek basingli yerden
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- Kameranin az kuvvetle her yone
6. kolayca hareket etmesini saglayan
soru sistem
icin - Pascal ilkesi
7. - Tansiyon olgme yontemi
soru - Tansiyon ve kan basinct arasindaki
icin iliski

4. Arastirmada elde ettiginiz bilgileri asagiya yazin:

ELDE EDIiLEN BILGILER

1.soru igin

2.soru igin

3.soru i¢in

4.soru i¢gin

5.soru i¢gin

6.soru i¢gin

7.soru igin

5. Sorulara cevap bulmak icin “bilimsel arastirma yontemini” uygulayin.

BIiRINCI SORU iCiN:

A) Birinci soruyla ilgili hipotezler olusturun. (Hipotez: Problemde ortaya ¢ikan sorularin dogrulugu

test edilmemis cevabi).

KENDi OLUSTURDUGUM HiPOTEZLER

1. hipotez:

2. hipotez:

B) Sinif olarak belirlediginiz ortak hipotezleri asagiya yaziniz:

SINIFCA BELIRLENEN HIPOTEZLER

1. hipotez:

2. hipotez:

3. hipotez:

C) Sinifca belirlenen hipotezlerden biri tizerinde uzlasin ve asagiya yazin:

SINIF OLARAK UZERINDE UZLASTIGIMIZ HIPOTEZ

Dibe dalindiginda kulak agrimasmin nedeni suyun kulaga basin¢ uygulamasidur.




257

D) Uzerinde uzlasilan hipotezi desteklemek icin deney tasarlayin ve asagiya yazin. Deneyde
kullanilacak malzemeleri ve deneyin nasil yapilacagini acgiklayiniz.

HIiPOTEZi DESTEKLEMEK iCiN ONERDiGiM DENEY

E) Onerilen deneyler arasimdan en uygun olanini sinifca belirleyerek asagiya yazimz:

HIiPOTEZi DESTEKLEMEK iCiN SINIFCA BELIRLEDiIGiMiZ EN UYGUN
DENEY

Evde ugras etkinligi (ders kitabi, sayfa 101)

F) Hipotezi desteklemek igin deney yapiyoruz: Ogretmeniniz deneyi yaparken izleyin.

e Deneydeki degiskenleri agagidaki tabloya yaziniz:

Sabit tutulan degisken Deliklerin yerden yiiksekligi
Degistirilen degisken Yok
Olciilen degisken Deliklerden fiskiran suyun akig hizi

e Deney sonunda asagidaki soruyu cevaplandiriniz:

Vardigimz Sonu¢ Nedir?
1. Suyun deliklerden akmasini saglayan nedir?

Suyun deliklerden akmast, su taneciklerinin kabin yiizeylerine itme uyguladigini gosterir. Bir
yiizey iizerine etkiyen itme basing olusturur. Oyleyse kap icindeki sii kaba basing uygular.

G) Deneyin sonucu, iizerinde calistiginiz hipotezi destekledi mi?
Desteklemigtir. Yukaridaki agiklama bunu gostermektedir.
H) Elde ettiginiz bilgilere gore senaryodaki problemin ¢6ziimii i¢in Aysegiil’e ne Onerirsiniz?

Aysegiil dalig yapacagi zaman su basincindan kaynaklanan kulak agrisint onlemek igin
kulaklik takabilir.

I) Senaryodaki olay1 ve problemi diisiiniin. Bu olay1 6grenmeniz, giinlilk yasamda bagka hangi
olaylart anlamanizi saglar?

- Delinen su deposundan suyun fiskirmasi

IKINCIi SORU iCiN:

A) Ikinci soruyla ilgili hipotezler olusturun. (Hipotez: Problemde ortaya ¢ikan sorularin dogrulugu test
edilmemis cevabi).

KENDi OLUSTURDUGUM HIiPOTEZLER

1. hipotez:
2. hipotez:




B) Sinif olarak belirlediginiz ortak hipotezleri asagiya yaziniz:
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SINIFCA BELIRLENEN HIPOTEZLER

1. hipotez:

2. hipotez:

3. hipotez:

C) Sinifca belirlenen hipotezlerden biri tizerinde uzlasin ve asagiya yazin:

SINIF OLARAK UZERINDE UZLASTIGIMIZ HIPOTEZ

Derine inildikce suyun kulaga uyguladigr basing artar ve kulak daha ¢ok agrir.

D) Uzerinde uzlasilan hipotezi desteklemek icin deney tasarlayin ve asagiya yazin. Deneyde
kullanilacak malzemeleri ve deneyin nasil yapilacagini acgiklayiniz.

HIiPOTEZi DESTEKLEMEK iCiN ONERDiGiM DENEY

E) Onerilen deneyler arasimdan en uygun olanini sinifca belirleyerek asagiya yazinz:

HiPOTEZi DESTEKLEMEK iCiN SINIFCA BELIRLEDiIGiMiZ EN UYGUN DENEY

Fiskiran su (ders kitabi, sayfa 102)

F) Hipotezi desteklemek igin deney yapiyoruz: Ogretmeniniz deneyi yaparken izleyin.

¢ Ogretmeninizin rehberliginde asagidaki tabloyu doldurun:

Su yiiksekligi (cm) Suyun figkirma uzaklig (cm)

Ustteki delik
Alttaki delik

e Deneydeki degiskenleri agagidaki tabloya yaziniz:

Sabit tutulan degisken St miktar

Degistirilen degisken Delik seviyesindeki su yiiksekligi

Olciilen degisken Suyun fiskirma mesafesi

e Deney sonunda asagidaki sorulari cevaplandirimiz:

Verilerinizi Degerlendirin
1. Deliklerden ¢ikan sularin figkirma mesafeleri esit midir?

Esit degildir. Alttaki delikten figkiran su iisttekine gore daha uzaga gitmektedir.
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Vardigimz Sonu¢ Nedir?
1. Suyun delikten fiskirma uzaklig1 basincin bir ol¢iisiidiir. Bu bilgiyi suyun farklh
derinlikteki basincini karsilastirmada nasil kullanirsiniz?

Verilen tanima gore suyun daha uzaga fiskirdigr yerde su basinct daha ¢ok olur.
Yani alttaki delige etkiyen basing iisttekine gore daha ¢oktur. Buradan hareketle
daha derinlere inildikge sivi basincimin arttigini soyleyebiliriz.

2. Deliklerden ¢ikan suyun figkirma uzakliginin farkli olmasi sizce neden kaynaklanir?

Derinlik degistikce sivi basinct da degistiginden, deliklerden ¢ikan suyun fiskirma
uzakligi farkli olmaktadur.

3. Sivi basinci sivinin derinligiyle nasil degisir?

Swi basincinin biiyiikliigii, stvinin derinligiyle dogru orantilidir. Derinlik arttik¢a
swimin basinct da artar.

G) Deneyin sonucu, iizerinde calistiginiz hipotezi destekledi mi?
Desteklemigtir. Yukaridaki agiklama bunu gostermektedir.
H) Elde ettiginiz bilgilere gore senaryodaki problemin ¢6ziimii i¢in Aysegiil’e ne Onerirsiniz?

Kulagimin agrimamast icin Aysegiil ¢ok fazla derine dalmamalidir. (Ne kadar ¢ok derine
dalarsa su o kadar fazla kulaga basing uygulayacaktir ve kulagt agriyacaktir).

I) Senaryodaki olay1 ve problemi diisiiniin. Bu olay1 6grenmeniz, giinliik yasamda bagka hangi
olaylart anlamanizi saglar?

- Baraj diplerinin kalin yapilmas,
- Dalgiclarin ozel giysiler giymesi,

_ UCUNCU SORU iCiN:
A) Uciincii soruyla ilgili hipotezler olusturun. (Hipotez: Problemde ortaya ¢ikan sorularin dogrulugu
test edilmemis cevabi).

KENDi OLUSTURDUGUM HiPOTEZLER

1. hipotez:
2. hipotez:

B) Sinif olarak belirlediginiz ortak hipotezleri asagiya yaziniz:

SINIFCA BELIRLENEN HIPOTEZLER

1. hipotez:
2. hipotez:
3. hipotez:

C) Sinifca belirlenen hipotezlerden biri lizerinde uzlasin ve agagiya yazin.

SINIF OLARAK UZERINDE UZLASTIGIMIZ HIPOTEZ

Dibe dalindiginda olusan kulak agrisumn siddeti suyun oz kiitlesine baglidir.
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D) Uzerinde uzlasilan hipotezi desteklemek icin deney tasarlayin ve asagiya yazin. Deneyde
kullanilacak malzemeleri ve deneyin nasil yapilacagini acgiklayiniz.

HIiPOTEZi DESTEKLEMEK iCiN ONERDiGiM DENEY

E) Onerilen deneyler arasidan en uygun olanini sinifca belirleyerek asagiya yazinz:

HiPOTEZi DESTEKLEMEK iCiN SINIFCA BELIRLEDiGiMiZ EN UYGUN DENEY

Yiikselen su (ders plani sayfa 6’da agiklanmustir)

F) Hipotezi desteklemek igin deney yapiyoruz: Ogretmeniniz deneyi yaparken izleyin.

¢ Ogretmeninizin rehberliginde asagidaki tabloyu doldurun:

S1vinin ozkiitlesi Sivilarin U borusundaki suyu yiikseltme miktar1 (cm)
(g/cm’)
Etil alkol 0,8 1,2 (boruyu daldirdiginiz derinlige gore degisir)
Civa 13,6 2,5 (boruyu daldirdigimiz derinlige gore degisir)

e Deneydeki degiskenleri asagidaki tabloya yaziniz:

Sabit tutulan degisken | U borusundaki sivi tiirii
Degistirilen degisken Hortumun daldirildig swvinin tiirii
Olgiilen degisken U borusunda suyun yiikselme miktart

e Elde ettiginiz verilere gore asagidaki sorulari cevaplandiriniz:

Verilerinizi Degerlendirin
1. Farkli sivilarin U borusundaki suyu yiikseltme miktar1 esit midir?

Esit degildir. Civa, U borusundaki suyu daha fazla yiikseltmektedir.

Vardigimz Sonu¢ Nedir?
1. U borusundaki suyun yiikselme miktari, basincin bir 6l¢iisiidiir. Bu bilgiyi farkli 6z kiitleye

sahip sivilarin basincini karsilastirmada nasil kullanirsiniz?
U borusundaki suyun yiikselme miktarina dayanarak civa, etil alkole gore daha fazla
basing uygulamistir. Civamin 6z kiitlesi, etil alkolden daha biiytiktiir. O halde 07 kiitlesi

biiyiik olan sivi, daha fazla basing uygular diyebiliriz.

2.  Hortumun ucunu esit miktarda farkli sivilara daldirdigimiz halde U borusundaki suyun
yiikselme miktarmnin farkli olmasi sizce neden kaynaklanir?
U borusundaki suyun yiikselme miktarimin farkli olmasi, sivilarin farkli basing
uyguladigimi gosterir. Basingtaki bu farklilik, swilarin farkl o7 kiitleye sahip
olmasindan kaynaklanmaktadur.

3. Sivi basinci s1vinin 6z kiitlesiyle nasil degisir?
St basinct, stvimin 67 kiitlesiyle dogru orantilidir. Oz kiitlesi biiyiik olan swvi daha

biiyiik basing uygular.
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G) Deneyin sonucu, iizerinde calistiginiz hipotezi destekledi mi?
Desteklemigtir. Yukaridaki agiklama bunu gostermektedir.
H) Elde ettiginiz bilgilere gore senaryodaki problemin ¢6ziimii i¢in Aysegiil’e ne Onerirsiniz?

Deniz suyunun 6z kiitlesi tatli suya gore daha biiyiik oldugundan su basinci daha ¢ok olur.
Bu nedenle Aysegiil denizde ¢ok derine dalmamalidir. Aksi takdirde kulagi daha ¢ok agrir.

I) Senaryodaki olay1 ve problemi diisiiniin. Bu olay1 6grenmeniz, giinliik yasamda bagka hangi
olaylart anlamanizi saglar?

DORDUNCU SORU iCiN:
A) Doérdiincii soruyla ilgili hipotezler olugturun. (Hipotez: Problemde ortaya ¢ikan sorularin
dogrulugu test edilmemis cevabi).

KENDi OLUSTURDUGUM HiPOTEZLER

1. hipotez:
2. hipotez:

B) Sinif olarak belirlediginiz ortak hipotezleri asagiya yaziniz:

SINIFCA BELIRLENEN HIPOTEZLER

1. hipotez:
2. hipotez:
3. hipotez:

C) Sinifca belirlenen hipotezlerden biri tizerinde uzlasin ve asagiya yazin:

SINIF OLARAK UZERINDE UZLASTIGIMIZ HIPOTEZ

I¢i su dolu balon sikilinca tiim deliklerden su fiskirmasinin nedeni suyun stkismama
ozelligindendir.

D) Uzerinde uzlasilan hipotezi desteklemek icin deney tasarlayin ve asagiya yazin. Deneyde
kullanilacak malzemeleri ve deneyin nasil yapilacagini agiklayimniz:

HIiPOTEZi DESTEKLEMEK iCiN ONERDiGiM DENEY

E) Onerilen deneyler arasindan en uygun olanini smifca belirleyerek asagiya yaziniz:

HiPOTEZi DESTEKLEMEK iCiN SINIFCA BELIRLEDiGiMiZ EN UYGUN DENEY

Balon fiskiye (ders kitabi, sayfa 111)
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F) Hipotezi desteklemek igin deney yapiyoruz: Ogretmeniniz deneyi yaparken izleyin.

e Deneydeki degiskenleri agagidaki tabloya yaziniz:

Sabit tutulan degisken Balonun cinsi
Degistirilen degisken Kuvvetin uygulandigi yer
Olciilen degisken Deliklerden fiskiran suyun akig hizi

e Deney sonunda asagidaki sorulari cevaplayiniz:

Verilerinizi Degerlendirin
1. Balonun iizerine bastirmadan once deliklerdeki suyun akis hiziyla, balonun iizerine
bastirdiginizda deliklerdeki suyun akis hiz1 esit mi?
Esit degil. Balonun iizerine bastirdigimizda su deliklerden daha hizli ¢tkmaktadur.

2. Balonun iizerine bastirdigimizda tiim deliklerden akan suyun akis hizi esit mi?
Esit.

3. Balonun farkli bolgelerine bastirdiginizda deliklerden akan suyun akis hizlar1 egit mi?
Egit.

Vardigimz Sonug Nedir?

1. Balonun farkli bolgelerine bastirdiginiz halde deliklerden akan sularin akis hizlarinin ayni
olmasini nasil agiklarsiniz?

Su sitkistirllamaz. Bu nedenle kendi tizerine uygulanan kuvveti aynen iletir. Bunun sonucunda

balonun neresine bastinirsak bastiralum balonun tiim yiizeyine su tarafindan aym kuvvet

iletilir. lletilen kuvvet aymi olunca deliklerden ¢ikan sularin hizlart da aymi olur.

G) Deneyin sonucu, iizerinde calistiginiz hipotezi destekledi mi?
Desteklemistir. Yukaridaki agiklama bunu gostermektedir.

H) Elde ettiginiz bilgilere gore senaryodaki problemin ¢6ziimii i¢in Aysegiil’e ne Onerirsiniz?
Aysegiil yarismada tek delikli ya da delikleri hep ayni tarafta olan bir balon kullanmalidir.

I) Senaryodaki olay1 ve problemi diisiiniin. Bu olay1 6grenmeniz, giinlilk yasamda bagka hangi
olaylart anlamanizi saglar?

- Meyve suyu kutusu sikildiginda meyve suyunun delikten figskirmast

BESINCI SORU iCiN:

A) Besinci soruyla ilgili hipotezler olugturun. (Hipotez: Problemde ortaya ¢ikan sorularin dogrulugu
test edilmemis cevabi).

KENDi OLUSTURDUGUM HiPOTEZLER

1. hipotez:
2. hipotez:
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B) Sinif olarak belirlediginiz ortak hipotezleri asagiya yaziniz:

SINIFCA BELIRLENEN HIPOTEZLER

1. hipotez:
2. hipotez:
3. hipotez:

C) Sinifca belirlenen hipotezlerden biri tizerinde uzlasin ve asagiya yazin:

SINIF OLARAK UZERINDE UZLASTIGIMIZ HIPOTEZ

Kaynak suyu yiiksek basingli yerden alcak basingli yere dogru hareket ettiginden yeryiiziine cikar.

D) Uzerinde uzlasilan hipotezi desteklemek icin deney tasarlayin ve asagiya yazin. Deneyde
kullanilacak malzemeleri ve deneyin nasil yapilacagini acgiklayiniz.

HIiPOTEZi DESTEKLEMEK iCiN ONERDiGiM DENEY

E) Onerilen deneyler arasidan en uygun olanini sinifca belirleyerek asagiya yazinz:

HIiPOTEZi DESTEKLEMEK iCiN SINIFCA BELIRLEDiGiMiZ EN UYGUN DENEY

Suyun yolculugu (ders kitabi, sayfa 103)

F) Hipotezi desteklemek igin deney yapiyoruz: Ogretmeniniz deneyi yaparken izleyin. Once suyun ii¢
farkli durumdaki akisiyla ilgili varsayimlarinizi asagidaki tabloya kaydedin. Deney yapildiktan sonra
gozlem sonuclarimizi tabloya kaydedin.

Bantli u¢ huniden Bantli ug huniyle ayni Bantli u¢ huniden
yukarida seviyede asagida
Varsayim
Gozlem Su fiskirmadi Su fiskirmadi Su figkirdi

e Deneydeki degiskenleri agagidaki tabloya yaziniz:

Sabit tutulan degisken | Kullanilan sivi tiirii
Degistirilen degisken Hortumun kapalr ucunun yiiksekligi
Olciilen degisken Suyun akiy hizi

e Deney sonunda asagidaki sorulari cevaplayiniz:

Verilerinizi Degerlendirin
1. Varsayimlarmizla gézlem sonuglariiz uyumlu mu?

2. Hortumun bantli ucunun yiiksekliginin degismesi suyun akigini nasil etkiledi?
Hortumun bantli ucu, diger uctan yukarida ise su fiskirmadi. Hortumun bantli ucu,
diger uctan asagida olunca su fiskirmaya basladi.

3. Huninin yiikseltilmesi suyun akigini nasil etkiledi?
Huninin oldugu ug yiikseltilince su akist durdu.
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Vardigimz Sonu¢ Nedir?

1. Yeraltindaki kaynak sularmin yeryiiziine ¢ikisini nasil agiklarsiniz?
Yeraltinda biriken su, kendine bir kanal bularak yeryiiziine ¢ikmaya ¢alisir. Bu
kanalin yeryiiziine vardigi yer, suyun biriktigi yerden asagida ise su yeryiiziine
¢ctkabilir. Suyun biriktigi yer, kanalin yeryiiziine ulastigt yerden ne kadar yiiksekse su
o oranda fiskirarak ¢ikar. (Bu durumu tahtaya sekil ¢izerek agiklayiniz).

G) Deneyin sonucu, iizerinde calistiginiz hipotezi destekledi mi?
Desteklemistir. Yukaridaki aciklamalar bunu gostermektedir.

H) Elde ettiginiz bilgilere gore senaryodaki problemin ¢6ziimii i¢in Aysegiil’e ne Onerirsiniz?
Oneri yok.

I) Senaryodaki olay1 ve problemi diisiiniin. Bu olay1 6grenmeniz, giinlilk yasamda bagka hangi
olaylart anlamanizi saglar?

- Su depolarmin yiiksek yerlere kurulmasi
- Serum sisesinin hastadan yiiksek bir yere asilmast
- Kanayan orgamn kalp seviyesinden yukart tutulmast

ALTINCI SORU iCiN:
A) Altincr soruyla ilgili hipotezler olusturun. (Hipotez: Problemde ortaya ¢ikan sorularin dogrulugu
test edilmemis cevabi).

KENDi OLUSTURDUGUM HiPOTEZLER

1. hipotez:
2. hipotez:

B) Sinif olarak belirlediginiz ortak hipotezleri asagiya yaziniz:
SINIFCA BELIRLENEN HIPOTEZLER

1. hipotez:
2. hipotez:
3. hipotez:

C) Sinifca belirlenen hipotezlerden biri tizerinde uzlasin ve asagiya yazin:

SINIF OLARAK UZERINDE UZLASTIGIMIZ HiPOTEZ
Kameramin az bir kuvvetle her yone rahatlikla hareket edebilmesi, swilarin iizerlerine uygulanan
kuvveti aynen iletmesi iledir.

D) Uzerinde uzlasilan hipotezi desteklemek icin deney tasarlayin ve asagiya yazin. Deneyde
kullanilacak malzemeleri ve deneyin nasil yapilacagini acgiklayiniz.

HIiPOTEZi DESTEKLEMEK iCiN ONERDiGiM DENEY

E) Onerilen deneyler arasimdan en uygun olanini sinifca belirleyerek asagiya yazinz:

HiPOTEZi DESTEKLEMEK iCiN SINIFCA BELIRLEDiIGiMiZ EN UYGUN DENEY

Dokunun yukari ¢iksin (ders kitabi, sayfa 113)




F) Hipotezi desteklemek icin deney yapiyoruz: Ogretmeniniz deneyi yaparken izleyin.

e Deneydeki degiskenleri agagidaki tabloya yaziniz:

265

Sabit tutulan degisken Biiyiik itenekteki yiik
Degistirilen degisken Kiiciik itenege uygulanan kuvvet
Olciilen degisken Biiyiik itenekteki konum degisikligi

e Deney sonunda asagidaki sorulari cevaplayiniz:

Verilerinizi Degerlendirin
1. Hangi itenegi hareket ettirmek daha kolay oldu?
Kesit alani biiyiik olan itenegi ittirmek daha zor oldu.

2. heneklerin kesit alaniyla iteneklere uygulanan kuvvet arasinda nasil bir iliski vardir?
Itenegin kesit alam biiyiidiikce uygulanan kuvvet artmustir. Yani kesit alaniyla

uygulanan kuvvet dogru orantilidir.

Vardigimz Sonu¢ Nedir?

degistirebileceginizi agiklayiniz.
Kiiciik itenege az bir kuvvet uygulanarak biiyiik itenekteki daha biiyiik yiikler

kaldirilabilir.

1. Hidrolik makinelerde uygulanan kuvvetin bityiikliigiinii Pascal yasasindan yararlanarak nasil

G) Deneyin sonucu, iizerinde calistiginiz hipotezi destekledi mi?
Desteklemistir. Yukaridaki aciklamalar bunu gostermektedir.

H) Elde ettiginiz bilgilere gore senaryodaki problemin ¢6ziimii i¢in Aysegiil’e ne Onerirsiniz?
Oneri yok

I) Senaryodaki olay1 ve problemi diisiiniin. Bu olay1 6grenmeniz, giinlilk yasamda bagka hangi
olaylart anlamanizi saglar?

- Tasutlarin, yikama yaglama servislerinde bir silindir tizerinde yukari kaldirilmasi
- Is makinelerinin kepce kismimn hareketi

- Bitkileri ilaglamak icin purvazatorden piiskiirtme yapilmasi

- Sehir sebeke suyunun evlere ulagmasi

- Oyuncak tabancadan suyun figkirmasi

- Arabalardaki fren sistemi

YEDINCi SORU iCiN:

A) Yedinci soruyla ilgili hipotezler olusturun. (Hipotez: Problemde ortaya ¢ikan sorularin dogrulugu

test edilmemis cevabi).

KENDi OLUSTURDUGUM HiPOTEZLER

1. hipotez:

2. hipotez:




B) Sinif olarak belirlediginiz ortak hipotezleri asagiya yaziniz:
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SINIFCA BELIRLENEN HIPOTEZLER

1. hipotez:

2. hipotez:

3. hipotez:

C) Sinifca belirlenen hipotezlerden biri tizerinde uzlasin ve agagiya yazin:

SINIF OLARAK UZERINDE UZLASTIGIMIZ HIPOTEZ

Tansiyon dlgiimiinde kalp hizasindan uzaklasildikca olgiimdeki hata oran artar.

D) Uzerinde uzlasilan hipotezi desteklemek icin deney tasarlayin ve asagiya yazin. Deneyde
kullanilacak malzemeleri ve deneyin nasil yapilacagii acgiklayiniz.

HIiPOTEZi DESTEKLEMEK iCiN ONERDiGiM DENEY

E) Onerilen deneyler arasidan en uygun olanini sinifca belirleyerek asagiya yazimz:

HiPOTEZi DESTEKLEMEK iCiN SINIFCA BELIRLEDiGiMiZ EN UYGUN DENEY

Figkiran su-2 (ders plam sayfa 7’de agiklanmugtir)

F) Hipotezi desteklemek igin deney yapiyoruz: Ogretmeniniz deneyi yaparken izleyin.

¢ Ogretmeninizin rehberliginde asagidaki tabloyu doldurun:

Deliklerden fiskiran su | Hangi delikten ¢ikan su daha
uzakliklar1 aynt mi1? ileri gitti?
Su sisesi ayaktayken Ayni degil Alttaki
Su sigesi yatarken Aymi Hepsi aymi mesafeye gitti.

e Deneydeki degiskenleri agagidaki tabloya yaziniz:

Sabit tutulan degisken Sisedeki su miktart

Degistirilen degisken Sisenin konumu

Olciilen degisken Deliklerden fiskiran suyun akig hizi

¢ Deney sonunda asagidaki sorulari cevaplayiniz:

Vardigimz Sonug Nedir?

1. Tansiyon, ayaktayken ve yatarken Ol¢iiliirse sonuglar ayn1 mu1 ¢ikar? Neden?
Aymi ¢ikmaz. Ciinkii deneyde goriildiigii gibi ayaktayken sivi (kan) yiiksekligi devreye
girer. Bu da kan basincini etkiler.

G) Deneyin sonucu, iizerinde calistiginiz hipotezi destekledi mi?
Desteklemigtir. Yukaridaki aciklamalar bunu gostermektedir.

H) Elde ettiginiz bilgilere gore senaryodaki problemin ¢6ziimii i¢in Aysegiil’e ne Onerirsiniz?
S yiiksekliginden kaynaklanan basinct onlemek igin tansiyon yatarken olgiilmelidir.

I) Senaryodaki olay1 ve problemi diisiiniin. Bu olay1 6grenmeniz, giinliik yasamda bagka hangi
olaylart anlamanizi saglar?



Senaryo adi: U¢ Dagcinin Maceralari

SENARYOYU iNCELiYORUZ (Ogretmen Kilavuzu)
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Tarih: ............

1. Senaryoyu okuyun. Belirlediginiz problem durumlarini (sorular1) agsagiya yaziniz:

2. Sinif¢a belirlediginiz ortak sorular1 asagiya yaziniz:
Arabayla daga ¢ikilirken kulaklarinda neden agri hissettiler?
Gogmen kuslar uzun sure kanat ¢irpmadan nasil uguyorlar?
Parfiim kutusu ateste neden patlryor?
Ugan balonlar sisirmekte kullamlan ézel gaz nedir? Ozellikleri nedir?
Dagin tepesinde ugan balonlar neden yiikselmeyip yerinde kaliyor ve hatta yere diisiiyor?
Ugan balonlar belli bir yiikseklige ulasinca neden patliyor?
Insan nefesinin ne kadar giiclii oldugu nasil belirlenir?
Dagda su neden daha kisa siirede kayniyor?

3. Sorulara cevap bulmak i¢in “bilgi kaynaklarini’ arastirimiz. Bilgi kaynaklarini arastirmadan once
is plani hazirlayiniz. Asagidaki tabloyu doldurunuz.

Belirledigim Sinifca belirlenen Bilgi kaynaklarim Is plamm
0grenme konulari 0grenme konulari
Sorunun cevabina Sorunun cevabina Soruyla ilgili bilgiye | Sorunun
ulasmak i¢in neleri | ulagmak icin simifca ulasabileceginiz cevabina
O0grenmeniz belirlenen 6grenme kitap, ders kitabu, ulagmak i¢in
gerektigini yazin. konularint yazin. dergi, gazete, yapmaniz

ansiklopedi,
Internet, uzman

gereken isleri
yazin. (hangi

icin

kisiler, vb. bilgi isi, nasil

kaynaklarini yazin. | yapacagim?)
1. - A¢tk hava basinct
soru (atmosfer basmnct)
icin
2. - U¢ma olayt nasil
soru oluyor? (kuslar,
icin ucaklar)

- Bernoulli ilkesi

3. - Gazlarin genlesmesi
soru ve basing uygulamasi
icin
4. - Ugcan balonlar neden
soru viikseliyor?
icin
5. - Havamin kaldirma
soru kuvveti
icin
6. - A¢tk hava basinct
soru (atmosfer basmnct)
icin
7. - Akcigerlerdeki
soru havamn basinct
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8. - A¢tk hava basincinin
soru suyun kaynama siiresine
icin etkisi

4. Arastirmada elde ettiginiz bilgileri asagiya yaziniz:

ELDE EDIiLEN BILGILER

1. soru i¢in

2. soru igin

3. soru igin

4. soru icin

5. soru i¢in

6. soru icin

7. soru igin

8. soru igin

5. Sorulara cevap bulmak icin “bilimsel arastirma yontemini” uygulayin.

BIiRINCI SORU iCiN:

A) Birinci soruyla ilgili hipotezler olusturun. (Hipotez: Problemde ortaya ¢ikan sorularin dogrulugu

test edilmemis cevabi).

KENDi OLUSTURDUGUM HiPOTEZLER

1. hipotez:

2. hipotez:

B) Sinif olarak belirlediginiz ortak hipotezleri asagiya yaziniz:

SINIFCA BELIRLENEN HIPOTEZLER

1. hipotez:

2. hipotez:

3. hipotez:

C) Sinifca belirlenen hipotezlerden biri tizerinde uzlasin ve agagiya yazin:

SINIF OLARAK UZERINDE UZLASTIGIMIZ HIPOTEZ

Arabayla daga ¢ikilirken kulaklarinda agri hissetmelerinin nedeni hava basincinin degismesidir.

D) Uzerinde uzlasilan hipotezi desteklemek icin deney tasarlayin ve asagiya yazin. Deneyde
kullanilacak malzemeleri ve deneyin nasil yapilacagini acgiklayiniz.

HIiPOTEZi DESTEKLEMEK iCiN ONERDiGiMiZ DENEY




269

E) Onerilen deneyler arasimdan en uygun olanini sinifca belirleyerek asagiya yazinz:

HIiPOTEZi DESTEKLEMEK iCiN SINIFCA BELIRLEDiGiMiZ EN UYGUN DENEY

Meyve suyu kutusu deneyi (ders kitabi, sayfa 106)

F) Hipotezi desteklemek igin deney yapiyoruz: Ogretmeniniz deneyi yaparken izleyin.

e Deneydeki degiskenleri agagidaki tabloya yaziniz:

Sabit tutulan degisken Meyve suyu kutusunun cinsi
Degistirilen degisken Meyve suyu kutusu icindeki hava miktar
Olgiilen degisken Meyve suyu kutusundaki biiziilme miktart

®  Gozlemlerinize gore asagidaki soruyu sinifca tartisarak cevaplayin.

Vardigimz Sonug Nedir?
1. Kutunun ice dogru ¢okmesinin nedeni nedir?

Kutu icindeki havayt icimize ¢ektigimizde kutunun icinde ¢ok az hava kalir. Az hava, az
molekiil icerdiginden kutunun icindeki havamn itmesi disindaki havanin itmesinden daha kiiciik
olur. bunun sonucunda digaridaki havanin itmesi kutunun seklini degistirir.

G) Deneyin sonucu, iizerinde calistiginiz hipotezi destekledi mi?

Desteklemigtir.

Daga ¢ikildikga hava miktart azalir. Az hava, insan viicuduna daha kiiciik itme (basing)
uygular. Bu durumda viicuttaki i¢ basing, hava basincindan biiyiik olur. Bu basing dengesizligi, meyve
suyu kutusunda oldugu gibi kulak zarini etkiler ve agrimasina yol agar.

H) Elde ettiginiz bilgilere gore senaryodaki problemin ¢6ziimii i¢in dagcilara ne onerirsiniz?

Sakiz cignemek. Kulak bu sekilde siirekli hareket eder ve kulak zar degisen dis basinca gore
kendini ayarlar.

I) Senaryodaki olay1 ve problemi diisiiniin. Bu olay1 6grenmeniz, giinlilk yasamda bagka hangi
olaylart anlamanizi saglar?

- Denizde dibe dalinca kulaklarin agrumast
- Golbasi’ndan Kizilay’a giderken yolda kulaklarin agrimast

IKINCIi SORU iCiN:

A) Ikinci soruyla ilgili hipotezler olusturun. (Hipotez: Problemde ortaya ¢ikan sorularin dogrulugu test
edilmemis cevabi).

KENDi OLUSTURDUGUM HiPOTEZLER

1. hipotez:
2. hipotez:
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B) Sinif olarak belirlediginiz ortak hipotezleri asagiya yaziniz:

SINIFCA BELIRLENEN HIPOTEZLER

1. hipotez:
2. hipotez:
3. hipotez:

C) Sinifca belirlenen hipotezlerden biri tizerinde uzlasin ve agagiya yazin:

SINIF OLARAK UZERINDE UZLASTIGIMIZ HIPOTEZ

Kanadin altinda ve iistiinde olusan basing degisimlerinden dolayr go¢men kuglar uzun sure kanat
cirpmadan ugar.

D) Uzerinde uzlasilan hipotezi desteklemek icin deney tasarlayin ve asagiya yazin. Deneyde
kullanilacak malzemeleri ve deneyin nasil yapilacagini acgiklayiniz.

HiPOTEZi DESTEKLEMEK iCiN ONERDiGiMiZ DENEY

E) Onerilen deneyler arasimdan en uygun olanini sinifca belirleyerek asagiya yazimz:

HiPOTEZi DESTEKLEMEK iCiN SINIFCA BELIRLEDiGiMiZ EN UYGUN DENEY

Kagit deneyi (ders kitabi, sayfa 107)

F) Hipotezi desteklemek igin deney yapiyoruz: Ogretmeniniz deneyi yaparken izleyin.

e Deneydeki degiskenleri agagidaki tabloya yaziniz:

Sabit tutulan degisken Kagidin cinsi
Degistirilen degisken Uflenen hava miktart
Olciilen degisken Kagidin yiikselme miktart

e  Gozlemlerinize gore asagidaki soruyu sinifca tartisarak cevaplayiniz.

Vardigimz Sonug Nedir?
1. Kagidin yukari dogru yiikselmesinin nedeni nedir?
Kagidin iizerindeki hareketli hava, alt yiizeyindeki hareketsiz havaya gore kagida daha az
basing uygular. Bu nedenle kagit yukart hareket eder. Bu olay, Bernoulli ilkesine bir 6rnektir.
Bernoulli ilkesine gore; hizli hareket eden havamn itmesi, yavas hareket eden havanin
itmesinden kiiciiktiir.

G) Deneyin sonucu, iizerinde calistiginiz hipotezi destekledi mi?

Desteklemigtir.

Kugslarin kanatlart bombeli oldugundan kanadin iizerinden gegen hava, kanadin altindan gecen
havaya gore daha hizli hareket eder. Boylece kanadin altindaki havamn itmesi, iistiindeki havanin
itmesinden biiyiik oldugundan kus yukart dogru itilir. Bu itmeden dolayr go¢men kuslar, uzun siire
kanat ¢cirpmadan ucabilmektedir.
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H) Senaryodaki olay1 ve problemi diisiiniin. Bu olay1 6grenmeniz, giinliik yagsamda baska hangi
olaylar1 anlamanizi saglar?

- Ugaklarin ugmast

- Ucurtmanin ugmasi

- I¢ ice gegmis plastik bardaklarin arasina iiflendiginde birbirinden kolaylikla ayrilmast
- Pingpong topunu iifleyerek havada tutmak

~ UCUNCU SORU iCiN:
A) Uciincii soruyla ilgili hipotezler olusturun. (Hipotez: Problemde ortaya ¢ikan sorularin dogrulugu
test edilmemis cevabi).

KENDi OLUSTURDUGUM HiPOTEZLER

1. hipotez:
2. hipotez:

B) Sinif olarak belirlediginiz ortak hipotezleri asagiya yaziniz:

SINIFCA BELIRLENEN HIPOTEZLER

1. hipotez:
2. hipotez:
3. hipotez:

C) Sinifca belirlenen hipotezlerden biri tizerinde uzlasin ve agagiya yazin:

SINIF OLARAK UZERINDE UZLASTIGIMIZ HIPOTEZ

Parfiim kutusunun ateste patlamasimin nedeni igcindeki gazin sicaklikla genlesmesidir.

D) Uzerinde uzlasilan hipotezi desteklemek icin deney tasarlayin ve asagiya yazin. Deneyde
kullanilacak malzemeleri ve deneyin nasil yapilacagini acgiklayiniz.

HIiPOTEZi DESTEKLEMEK iCiN ONERDIGIiMiZ DENEY

E) Onerilen deneyler arasindan en uygun olanini sinifca belirleyerek asagiya yazinz:

HiPOTEZi DESTEKLEMEK iCiN SINIFCA BELIRLEDiGiMiZ EN UYGUN DENEY
Genisleyen balon: Malzemeler: biiyiik kavanoz, kaynar su, balon, 100 g agirlik
Deneyin Yapilisi: Kavanoza kaynar suyu koyunuz. Balonu ¢ok az sisirin ve iple baglayiniz.
Balonun agzina 100 gramlik agirligi baglaymniz. Bir 6grenci cagirip balonu ellettirerek sisligini
kontrol ettiriniz. Daha sonra balonu yavasca kaynar su dolu kavanozun icine birakiniz. 30 saniye
kadar bekletiniz. Balonu kavanozdan ¢ikarin ve ayni dgrenciye balonu ellettirerek sisligini
kontrol ettiriniz.

F) Hipotezi desteklemek icin deney yapiyoruz: Ogretmeniniz deneyi yaparken izleyin.

e Deneydeki degiskenleri agagidaki tabloya yaziniz:

Sabit tutulan degisken Balonun cinsi
Degistirilen degisken Suyun sicaklig
Olciilen degisken Balonun genisleme miktart
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e Deney sonunda asagidaki soruyu sinifca tartigarak cevaplandiriniz:

Verilerinizi Degerlendirin
1. Balonu icinde kaynar su bulunan kavanoza biraktiginizda biiyiikligii degisti mi?

Evet. Balon genisledi.

Vardigimz Sonu¢ Nedir?

1. Balonun sicak ortamda genislemesinin nedeni nedir?
Balon isiminca igindeki hava molekiilleri daha hizli hareket etmeye baglar. Hizli hareket

sonucu balonun ¢eperlerine daha ¢ok ¢arparlar. Daha ¢ok carpma daha ¢ok itme olugturur.

Artan itmenin sonucunda balon genlesir.

G) Deneyin sonucu, iizerinde calistiginiz hipotezi destekledi mi?

Desteklemigtir. Gazlarin sicaklikla genlestigi deneyimizde goriilmiistiir.
H) Elde ettiginiz bilgilere gore senaryodaki problemin ¢6ziimii i¢in dagcilara ne onerirsiniz?
Parfiim kutusu agzi kapal olarak atese atilmamalidur.

I) Senaryodaki olay1 ve problemi diisiiniin. Bu olay1 6grenmeniz, giinlilk yasamda bagka hangi

olaylart anlamanizi saglar?

- Inik topun giinesli havada sismesi

BESINCI SORU iCiN:
A) Besinci soruyla ilgili hipotezler olusturun. (Hipotez: Problemde ortaya ¢ikan sorularin dogrulugu

test edilmemis cevabi).

KENDi OLUSTURDUGUM HiPOTEZLER

1. hipotez:
2. hipotez:

B) Sinif olarak belirlediginiz ortak hipotezleri asagiya yaziniz:

SINIFCA BELIRLENEN HIPOTEZLER

1. hipotez:
2. hipotez:
3. hipotez:

C) Sinifca belirlenen hipotezlerden biri tizerinde uzlasin ve asagiya yazin:

SINIF OLARAK UZERINDE UZLASTIGIMIZ HIPOTEZ

Dagin tepesinde ugcan balonlarin yiikselmeyip yerinde kalmast ve hatta yere diismesinin nedeni

viikseklerde havamn oz kiitlesinin azalmasidir.
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D) Uzerinde uzlasilan hipotezi desteklemek icin deney tasarlayin ve asagiya yazin. Deneyde
kullanilacak malzemeleri ve deneyin nasil yapilacagini acgiklayiniz.

HIiPOTEZi DESTEKLEMEK iCiN ONERDIGIiMiZ DENEY

E) Onerilen deneyler arasidan en uygun olanini sinifca belirleyerek asagiya yazinz:

HiPOTEZi DESTEKLEMEK iCiN SINIFCA BELIRLEDiGiMiZ EN UYGUN DENEY

Suda yiikselen havada diisen balon: Deneyin Yapulisi: Hipotezimizi desteklemek icin balonun
ozkiitlesi kiiciik ve biiyiik ortamlardaki hareketini gozlememiz gerekir. Balonu sisirin ve agzim
iple baglaywn. Balonu i¢i su dolu kabin dibine daldirin ve serbest birakin. Balon, su yiizeyine
ctkacaktir. Daha sonra aynt balonu havada serbest birakin. Balon yere diisecektir.

F) Hipotezi desteklemek igin deney yapiyoruz: Ogretmeniniz deneyi yaparken izleyin.

e Deneydeki degiskenleri agagidaki tabloya yaziniz:

Sabit tutulan degisken Balon i¢cindeki hava miktart
Degistirilen degisken Balonun bulundugu ortanun dzkiitlesi
Olciilen degisken Balonun hareketi

®  Gozlemlerinize gore asagidaki soruyu sinifca tartisarak cevaplayiniz.

Vardigimz Sonu¢ Nedir?
1. Balonun suda yiikselip havada yere diismesinin nedeni nedir?

[lk durumda balonun bulundugu ortam olan suyun ézkiitlesi, balon icindeki havanin
ozkiitlesinden daha biiyiik oldugundan balon su iginde yiikselmigstir. (suyun dzkiitlesi=1000
kg/m’, havamin ézkiitlesi=1,29 kg/m’ ). Ikinci durumda balonun bulundugu ortam olan havanin
ozkiitlesi, balonun icindeki havamn (karbondioksit gazi) ozkiitlesinden daha kiiciiktiir. Bu
nedenle balon havada yiikselemez, yere diiser. Dagin tepesinde ucan balon yere diistiigiine gore
havamn ozkiitlesi yiikseldikce azalmis demektir.

G) Deneyin sonucu, iizerinde calistiginiz hipotezi destekledi mi?

Desteklemistir. Deneyimizde balon, dzkiitlesi kendisinden kiiciik olan ortamda yere
diismiistiir. Dagin tepesinde ucan balonun yere diismesi, yiikseklerde havanmin ézkiitlesinin azaldigini
gosterir.

H) Elde ettiginiz bilgilere gore senaryodaki problemin ¢6ziimii i¢in dagcilara ne onerirsiniz?

Balonu 07 kiitlesi daha kiigtik bir gazla doldurmalilar.

I) Senaryodaki olay1 ve problemi diisiiniin. Bu olay1 6grenmeniz, giinliik yasamda bagka hangi
olaylart anlamanizi saglar?

- Sicak hava balonlarinin ugcmast



274

ALTINCI SORU iCiN:
A) Altincr soruyla ilgili hipotezler olusturun. (Hipotez: Problemde ortaya ¢ikan sorularin dogrulugu
test edilmemis cevabi).

KENDi OLUSTURDUGUM HiPOTEZLER

1. hipotez:
2. hipotez:

B) Sinif olarak belirlediginiz ortak hipotezleri asagiya yaziniz:

SINIFCA BELIRLENEN HIPOTEZLER

1. hipotez:
2. hipotez:
3. hipotez:

C) Sinifca belirlenen hipotezlerden biri tizerinde uzlasin ve asagiya yazin:

SINIF OLARAK UZERINDE UZLASTIGIMIZ HIPOTEZ

Ugan balonlarin belli bir yiikseklige ulasinca patlamasinin nedeni yiikseklerde hava basincinin
azalmasidur.

D) Uzerinde uzlasilan hipotezi desteklemek icin deney tasarlayin ve asagiya yazin. Deneyde
kullanilacak malzemeleri ve deneyin nasil yapilacagini acgiklayiniz.

HIiPOTEZi DESTEKLEMEK iCiN ONERDIGiMiZ DENEY

E) Onerilen deneyler arasimdan en uygun olanini sinifca belirleyerek asagiya yazinz:

HiPOTEZi DESTEKLEMEK iCiN SINIFCA BELIRLEDiIGiMiZ EN UYGUN DENEY
Deney imkant yok.

Ugan balona atmosfer basincini olgen bir alet yerlestirilir. Patladigi andaki basing degeri
olciiliir. Bu deger, yeryiiziindeki atmosfer basincinin degeriyle karsilastirilir. Balonun patladig
yerdeki atmosfer basincinn yerdekinden kiiciik oldugu goriiliir.

Yukarilara ¢ikildik¢a atmosfer basinct azaldigindan balonun i¢ basinct distaki basingtan
biiyiik olur ve balon patlar.

F) Elde ettiginiz bilgilere gore senaryodaki problemin ¢oziimii i¢in dagcilara ne 6nerirsiniz?

Ugan balon daha dayanikly ve esnek bir malzemeden yapilabilir.

YEDINCIi SORU iCiN:

A) Yedinci soruyla ilgili hipotezler olusturun. (Hipotez: Problemde ortaya ¢ikan sorularin dogrulugu
test edilmemis cevabi).

KENDi OLUSTURDUGUM HiPOTEZLER

1. hipotez:
2. hipotez:
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B) Sinif olarak belirlediginiz ortak hipotezleri asagiya yaziniz:

SINIFCA BELIRLENEN HIPOTEZLER

1. hipotez:
2. hipotez:
3. hipotez:

C) Sinifca belirlenen hipotezlerden biri tizerinde uzlasin ve asagiya yazin:

SINIF OLARAK UZERINDE UZLASTIGIMIZ HiPOTEZ
Bir U borusundaki swiya iiflendiginde o sivimin yiikselme miktari, verilen nefesin ne kadar giiclii
oldugunu gosterir.

D) Uzerinde uzlasilan hipotezi desteklemek icin deney tasarlayin ve asagiya yazin. Deneyde
kullanilacak malzemeleri ve deneyin nasil yapilacagini acgiklayiniz.

HIiPOTEZi DESTEKLEMEK iCiN ONERDIGIiMiZ DENEY

E) Onerilen deneyler arasindan en uygun olanini sinifca belirleyerek asagiya yazinz:

HIiPOTEZi DESTEKLEMEK iCiN SINIFCA BELIRLEDiIGiMiZ EN UYGUN DENEY

Akcigerlerimdeki havanin da bir basinci var mi? (ders kitabi, sayfa 116)

F) Hipotezi desteklemek igin deney yapiyoruz: Ogretmeniniz deneyi yaparken izleyin.

¢ Ogretmeninizin rehberliginde asagidaki tabloyu doldurunuz.

Ogrenci ad1 U borusunun kollar1 arasindaki sivi seviyesi farki (cm)

e Deneydeki degiskenleri asagidaki tabloya yaziniz:

Sabit tutulan degisken U borusundaki sivi miktar
Degistirilen degisken Uflenen hava miktart
Olgﬁlen degisken U borusunun kollart arasindaki sivi seviyesi farki

e Deney sonunda asagidaki sorulari sinifca tartisarak cevaplandirimiz:

Verilerinizi Degerlendirin

1. Her arkadasimizin olctiigii siv1 yiiksekligiyle sizin ol¢tiigtintiz sivi yiiksekligi ayni mi?
Hanginizin iifledigi havanin basinci daha biiyiiktiir?
Swi yiikseklikleri farklidur.
Swiyt en yiiksege ¢ikaran kisinin iifledigi havamin basinct daha biiyiiktiir.
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Vardigimz Sonu¢ Nedir?

1. Bir gazin basinci U borusuyla nasil ol¢iiliir?
U borusunun bir ucuna gazin bulundugu kap hortumla baglanir. Gaz basincunin etkisiyle U
borusundaki sivi bir miktar yiikselir. Yiikselen sivinin basinct gazin basincini gosterir.

2. Her arkadasimizin iifledigi havanin basincinin farkli olmasini nasil agiklarsiniz?
Uflenen hava basincimn farkly olmast her kiginin cigerlerindeki hava basincimn farkli
oldugunu gosterir.

G) Deneyin sonucu tizerinde ¢alistiginiz hipotezi destekledi mi?

Desteklemigtir. U borusundaki sivinin yiikselme miktari, verilen nefesin basincini
gostermektedir.

SEKIZiNCi SORU iCiN:

A) Sekizinci soruyla ilgili hipotezler olusturun. (Hipotez: Problemde ortaya ¢ikan sorularin dogrulugu
test edilmemis cevabi).

KENDi OLUSTURDUGUM HiPOTEZLER

1. hipotez:
2. hipotez:

B) Sinif olarak belirlediginiz ortak hipotezleri asagiya yaziniz:

SINIFCA BELIRLENEN HIPOTEZLER

1. hipotez:
2. hipotez:
3. hipotez:

C) Sinifca belirlenen hipotezlerden biri tizerinde uzlasin ve asagiya yazin:

SINIF OLARAK UZERINDE UZLASTIGIMIZ HiPOTEZ
Dagda suyun daha kisa siirede kaynamasinin nedeni yiikseklerde agik hava basincinin az
olmasidir.

D) Uzerinde uzlasilan hipotezi desteklemek icin deney tasarlayin ve asagiya yazin. Deneyde
kullanilacak malzemeleri ve deneyin nasil yapilacagini acgiklayiniz.

HiPOTEZi DESTEKLEMEK iCiN ONERDiGiMiZ DENEY

E) Onerilen deneyler arasidan en uygun olanini sinifca belirleyerek asagiya yazinz:

HiPOTEZi DESTEKLEMEK iCiN SINIFCA BELIRLEDiIGiMiZ EN UYGUN DENEY

Deney imkant yok.

Bu hipotez tecriibe edilerek denenebilir. Hem sehirde hem de dagda suyun kaynama siireleri 6l¢iiliir
ve karsilastirilir. Diger bir yontem, basinci azaltilmis bir ortam olusturmak ve suyun bu ortamda
kaynama siiresini 6l¢mektir. Diidiiklii tencere bu olayin tam tersine bir 6rnektir. Diidiiklii tencere
acik hava basincinin yaklagik iki kati bir basing olusturur. Bu durumda suyun kaynama siiresi artar.
Burada bahsedilen yontemler, okul ortaminda yapilabilecek deneyler degildir.
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F) Senaryodaki olay1 ve problemi diisiiniin. Bu olay1 6grenmeniz, giinliikk yasamda baska hangi
olaylar1 anlamanizi saglar?

- Diidiiklii tencerede yemegin daha ¢cabuk pismesi (senaryodaki olaymn tam tersi)
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Senaryo adi: Aysegiil’tin Kamp Maceralari-2 Tarih: .............

SENARYOYU iNCELiYORUZ (Ogretmen Kilavuzu)

1. Senaryoyu okuyunuz. Belirlediginiz problem durumlarini (sorular1) asagiya yaziniz:

2. Sinif¢a belirlediginiz ortak sorular1 asagiya yaziniz:
1) Tas, kumsaldakine gore denizde neden daha kolay kaldiriliyor?
2) Aysegiil, denizde sirtiistii rahatlikla yatabilirken havuzda neden biraz batiyor?
3) Portakal kabukluyken suda batmazken, kabugu soyulunca neden batiyor?
4) Aysegiil derin nefes alinca suda biraz yiikselirken, nefesini verdiginde neden biraz batryor?
5) Kiiciik taslar suda batarken nasil oluyor da kocaman gemiler yiizebiliyor?
6) Denizaltimin suya batip ctkmast nastl oluyor?

3. Sorulara cevap bulmak i¢in “bilgi kaynaklarin’ arastiriiz. Bilgi kaynaklarini arastirmadan once
is plani hazirlayiniz. Asagidaki tabloyu doldurunuz.

Belirledigim Sinifca belirlenen Bilgi kaynaklarim Is plamm
o0grenme konular1 | 6grenme konulari
Sorunun cevabina Sorunun cevabina Soruyla ilgili bilgiye Sorunun
ulagmak i¢in neleri ulagmak i¢in ulasabileceginiz kitap, cevabina
O0grenmeniz sinifca belirlenen ders kitabi, dergi, ulagmak i¢in
gerektigini yazin. ogrenme konularini | gazete, ansiklopedi, yapmaniz
yazin. Internet, uzman kisiler, | gereken isleri
vb. bilgi kaynaklarmi yazin. (hangi isi,
yazin. nasil
yapacagim?)
- Suyun, icindeki
1 cisimler iizerine
soru etkisi
. - Cisimlerin sudaki
icin .
ve havadaki
agirliklart degisir
mi?
2. - Ozkiitlenin yiizme
soru lizerine etkisi
icin
3. - Cisimlerin
soru hacimlerinin yiizme
icin iizerine etkisi
4. - Cisimlerin
soru hacimlerinin yiizme
icin iizerine etkisi
5. - Cisimlerin
soru hacimlerinin yiizme
icin iizerine etkisi
6. - denizaltimin yiiziip
soru batmasim saglayan
icin sistem
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4. Arastirmada elde ettiginiz bilgileri asagiya yaziniz:

ELDE EDIiLEN BILGILER

1. soru i¢in

2. soru igin

3. soru igin

4. soru icin

5. soru i¢in

6. soru icin

5. Sorulara cevap bulmak icin “bilimsel arastirma yontemini”’ uygulayin.

BIiRINCI SORU iCiN:
A) Hipotez belirleme (Hipotez: Problemde ortaya ¢ikan sorularin dogrulugu test edilmemis cevabi).

SINIF OLARAK UZERINDE UZLASTIGIMIZ HiPOTEZ
Tasin, kumsaldakine gore denizde daha kolay kaldirilmasinin nedeni suyun tasa uyguladig
kaldirma kuvvetidir.

B) Hipotezi desteklemek icin deney yapiyoruz: Ogretmeniniz deneyi yaparken izleyin. Ogretmeniniz
rehberliginde agagidaki tabloyu doldurunuz:

TAS HAVADA IKEN TAS SUDA IKEN
Tasin havadaki agirligi Tagin sudaki agirlig Sudaki hacim artis1

e Deneydeki degiskenleri agagidaki tabloya yaziniz:

Sabit tutulan degisken Tasin agirlig
Degistirilen degisken Tasin bulundugu ortam
Olgciilen degisken Sudaki hacim artist

¢ Deney sonunda elde ettiginiz verilere gore asagidaki sorulari cevaplayiniz:

Verilerinizi Degerlendirin
1. Tasin su ve havadaki agirligini karsilastiriniz.

Tasin sudaki agirligi havadaki agirligindan daha kiigiiktiir.

2. Tasi suya batirdiginizda ne kadar hafifledi?
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Vardigimz Sonu¢ Nedir?
1. Aym cismin hava ve su i¢indeki agirliklart neden farklidir?
Su tasa kaldirma kuvveti uyguladigindan tasin sudaki agirligi havadakine gore daha

kiictik olmaktadir.

2. Siviya batirilan cismin hafiflemesiyle yer degistiren sivinin agirligi arasinda nasil bir iliski

vardir?
Swiya batirilan cismin hafifleme miktari, yer degistiren sivimin agirligina esittir. Diger bir

ifadeyle suyun kaldirma kuvveti, yer degistiren sivimin agirligina egittir.

C) Deneyin sonucu, iizerinde ¢alistiginiz hipotezi destekledi mi?

Evet, desteklemistir. Su, tasa kaldirma kuvveti uyguladigu icin tas suda daha kolay
kaldirilmaktadir.

D) Senaryodaki olay: ve problemi diisiiniin. Bu olay1 6grenmeniz, giinliikk yasamda baska hangi
olaylart anlamanizi saglar?

- Arkadagsimizi denizin icinde daha kolay kaldirmak

IKINCIi SORU iCiN:
A) Hipotez belirleme. (Hipotez: Problemde ortaya ¢ikan sorularin dogrulugu test edilmemis cevabi).

SINIF OLARAK UZERINDE UZLASTIGIMIZ HiPOTEZ
Aysegiil, denizde sirtiistii rahatlikla yatabilirken havuzda biraz batmasinin nedeni deniz ve havuz
suyunun 0z kiitlelerinin farkli olmasidir.

B) Hipotezi desteklemek icin deney yapiyoruz: Ogretmeniniz deneyi yaparken izleyin.

e Asagidaki tabloyu 6gretmeniniz rehberliginde doldurun:

Yumurtanin konumu
Tath Suda Suyun dibinde
Tuzlu suda Su iizerinde

e Deneydeki degiskenleri agagidaki tabloya yaziniz:

Sabit tutulan degisken Yumurtanin hacmi
Degistirilen degisken Swinin ozkiitlesi
Olciilen degisken Yumurtanin konumu

e Elde ettiginiz verilere gore asagidaki soruyu cevaplayiniz:

Vardigimz Sonug Nedir?
1. Yumurtanin tatli suda ve tuzlu suda konumunun farkl: olmasinin nedeni nedir?

Tuzlu suyun ozkiitlesi tatl suyunkinden daha biiyiiktiir. Stvimin ézkiitlesi artinca swvi daha
biiyiik kaldirma kuvveti uygulanustir. Kaldirma kuvveti artinca tuzlu suda yumurta sivi

yiizeyine ctkmuigstir.
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C) Deneyin sonucu, iizerinde ¢alistiginiz hipotezi destekledi mi?

Evet, desteklemigtir. Stvimin ozkiitlesi artinca cisimlere uyguladigi kaldirma kuvveti de
artmaktadir. Deniz suyunun ozkiitlesi havuz suyununkinden daha biiyiiktiir. Bu nedenden dolayt
Aysegiil denizde surtiistii rahatlikla durabilmektedir.

D) Elde ettiginiz bilgilere gore senaryodaki problemin ¢oziimii igcin ¢ocuklara ne 6nerirsiniz?

- Deniz suyunda suyun kaldirma kuvveti daha ¢ok olacagindan yeni yiizmeye baslayanlar
deniz suyu olan havuzda bagslayabilir.

E) Senaryodaki olay1 ve problemi diisiiniin. Bu olay1 6grenmeniz, giinlilk yasamda bagka hangi
olaylart anlamanizi saglar?

- cismin suda ytizerken zeytinyaginda batmasi

UCUNCU SORU iCiN:

A) Hipotez belirleme. (Hipotez: Problemde ortaya ¢ikan sorularin dogrulugu test edilmemis cevabi).

SINIF OLARAK UZERINDE UZLASTIGIMIZ HIPOTEZ

Portakal kabukluyken, kabuksuz duruma gore hacmi daha fazla oldugundan (67 kiitlesi daha
kiiciik oldugundan) suda batmaz.

B) Hipotezi desteklemek icin deney yapiyoruz: Ogretmeniniz deneyi yaparken izleyin.

e Deneydeki degiskenleri agagidaki tabloya yaziniz:

Sabit tutulan degisken Swimn tiirii
Degistirilen degisken Portakalin dzkiitlesi
Olciilen degisken Portakalin sudaki konumu

®  Gozleminize dayanarak asagidaki soruyu cevaplayiniz:

Vardigimz Sonu¢ Nedir?
1. Kabuklu portakalin suda batip kabuksuzken yiizmesinin nedeni nedir?

Portakal kabukluyken portakal ve kabuk arasinda hava bulunur. Bu havanmn etkisiyle
portakalin hacmi artar ve ozkiitlesi kiiciiliir. Portakalin ozkiitlesi sivvinin ozkiitlesinden kiigiik
olunca yiizmeye baglar.

C) Deneyin sonucu, iizerinde ¢alistiginiz hipotezi destekledi mi?

Evet, desteklemistir. Portakalin kabuklu olmasi dzkiitlesini kiiciilttiigiinden yiizmesini
saglamustir.

D) Senaryodaki olay: ve problemi diisiiniin. Bu olay1 6grenmeniz, giinliikk yasamda baska hangi
olaylart anlamanizi saglar?

- topun suda yiizmesi
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DORDUNCU SORU iCiN:
A) Hipotez belirleme. (Hipotez: Problemde ortaya ¢ikan sorularin dogrulugu test edilmemis cevabi).

SINIF OLARAK UZERINDE UZLASTIGIMIZ HIPOTEZ

Aysegiil derin nefes alinca hacmi arttigindan (07 kiitlesi azaldigindan) dolay: suda biraz
viikselir.

B) Hipotezi desteklemek icin deney yapiyoruz: 3. sorudaki portakal deneyi.

Vardigimz Sonu¢ Nedir?

1. Aysegiil’iin nefes aldigi durum, kabuklu portakalin durumuna benzetilebilir mi?
Bengzetilebilir. Kabuk ile portakal arasinda hava vardir. Nefes alinca da insan viicudu

icinde hava miktari artiyor.

2. Aysegiil’tin derin nefes aldiginda su tizerinde daha rahat durabilmesi, kabuklu portakalin
suda ytizebilmesiyle aciklanabilir mi?
Aciklanabilir. Derin nefes alinca insan viicudunun ozkiitlesi viicuda giren havadan
dolayr azalir. Viicudun ozkiitlesi azalinca su iizerinde daha rahat durulur. Kabuklu portakal da
kabukla portakal arasindaki havadan dolayt yiizebiliyordu.

C) Deneyin sonucu, iizerinde ¢alistiginiz hipotezi destekledi mi?

Evet, desteklemistir. Aysegiil derin nefes alarak viicudunun ozkiitlesini azaltmistir ve su
iizerinde daha rahat durabilmigtir.

D) Elde ettiginiz bilgilere gore senaryodaki problemin ¢oziimii icin Aysegiil’e ne onerirsiniz?
- Su iizerinde rahatlikla durabilmek icin cigerlerimize bol miktarda hava almaliyiz.

E) Senaryodaki olay1 ve problemi diisiiniin. Bu olay1 6grenmeniz, giinlilk yasamda bagka hangi
olaylart anlamanizi saglar?

- sisme botun havasi kagcinca batmast,
- suya inebilen ugcaklar

BESINCI SORU iCiN:

A) Hipotez belirleme. (Hipotez: Problemde ortaya ¢ikan sorularin dogrulugu test edilmemis cevabi).

SINIF OLARAK UZERINDE UZLASTIGIMIZ HIPOTEZ

Geminin oz kiitlesi suyun oz kiitlesinden daha kiiciik oldugundan yiizer, tasin 6z kiitlesi
suyunkinden biiyiik oldugundan batar.

B) Hipotezi desteklemek icin deney yapiyoruz: Ogretmeniniz deneyi yaparken izleyin.

e Deneydeki degiskenleri agagidaki tabloya yaziniz:

Sabit tutulan degisken Cismin tiirii
Degistirilen degisken Cismin hacmi
Olciilen degisken Cismin sudaki konumu
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¢ Gozlemlerinize gore asagidaki soruyu cevaplayin.

Vardigimz Sonu¢ Nedir?
1. Ayni maddeden yapilmasina ragmen tabak yiizerken kiire neden batiyor?
Cisim tabak haline gelince hacmi artar, dolayistyla dzkiitlesi azalir. Tabagin dzkiitlesi
swvimin ozkiitlesinden daha kiiciik oldugundan su iizerinde yiiziiyor. Cisim kiire haline
getirlince hacmi kiigiiliiyor, dzkiitlesi biiyiiyor. Ozkiitlesi biiyiiyiince suda daha ¢ok batryor.

C) Deneyin sonucu, iizerinde ¢alistiginiz hipotezi destekledi mi?

Evet, desteklemigtir. Geminin i¢cinin oyuk olmast hacmini artirtr, ozkiitlesini kiiciiltiir.
Geminin ozkiitlesi suyun Ozkiitlesinden kiiciik olunca gemi yiizer.

D) Elde ettiginiz bilgilere gore senaryodaki problemin ¢oziimii igcin ¢ocuklara ne 6nerirsiniz?

Cisimlerin hacmini artirarak ozkiitlesini diisiirebilir ve boylece yiizdiirebiliriz. (cismin
ozkiitlesi stvimin ozkiitlesinden kiiciik olunca).

E) Senaryodaki olay1 ve problemi diisiiniin. Bu olay1 6grenmeniz, giinliik yasamda bagka hangi
olaylart anlamanizi saglar?

- buz daglarimin yiizmesi

ALTINCI SORU iCiN:
A) Hipotez belirleme. (Hipotez: Problemde ortaya ¢ikan sorularin dogrulugu test edilmemis cevabi).

SINIF OLARAK UZERINDE UZLASTIGIMIZ HIPOTEZ

Denizaltimin yiiziip batmasim saglayan 07 kiitlesindeki degismedir

B) Hipotezi desteklemek icin deney yapiyoruz: Ogretmeniniz deneyi yaparken izleyin.

e Deneydeki degiskenleri agagidaki tabloya yaziniz:

Sabit tutulan degisken | Sisenin cinsi
Degistirilen degisken Sisenin ozkiitlesi
Olgciilen degisken Sisenin sudaki konumu

e  Gozlemlerinize gore asagidaki soruyu cevaplayiniz.

Vardigimz Sonu¢ Nedir?

1. Oyuncak denizaltinin batip yiizmesini saglayan nedir?
Sise suya daldirilincadeliklerden icine su dolar. Su dolunca sigenin ozkiitlesi artar ve batar.
Sise icine iiflenince iceri giren hava suyu siseden disart atar. Havayla dolan sisenin
ozkiitlesi kiiciiliir ve su yiizeyine ¢ikar.

C) Deneyin sonucu, iizerinde ¢alistiginiz hipotezi destekledi mi?
Evet, desteklemistir. Sisenin ozkiitlesindeki degisme yiiziip batmasint etkilemektedir.
D) Senaryodaki olay: ve problemi diisiiniin. Bu olay1 6grenmeniz, giinliikk yasamda baska hangi

olaylart anlamanizi saglar?
- batik gemilerin su yiizeyine ¢ikarilmast
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APPENDIX O

LESSON PLANS

(For Individual Work-PBL-I Group)

KUMA TAKILAN BiSiKLET

Ders Plam

Bu Senaryonun flgili Oldugu Konular
e Katilarin basinci

Bu senaryo ile verilemek istenen égrenci kazanimlari

Nk W=

Bir yiizeye uygulanan basinci tanimlar.

Cisimlerin batmasini engellemek i¢in cisim iizerinde diizenleme yapar.
Kat1 basinciyla ilgili olaylara 6rnekler verir.

Kat1 basinci formiiliinii ilgili problemlerin ¢oziimiinde kullanir.

Basinci kullanarak cisimlerin batma miktarlari hakkinda yargida bulunur.

Onerilen siire: 3 ders saati

Smif i¢i Uygulama

1. DERS:

1. Senaryoyu 6grencilere dagitin ve okumalarini sdyleyin. (3 DK)

2. Bir dgrenciye senaryoyu ozet olarak anlattirin. (1 DK)

3. Ogrencilere sorunuz: Senaryoda anlatilanlar sizin basimzdan da gecti mi?

Evet cevabi icin: “Bu deneyiminizi dersimizin ileriki asamalarinda kullanacaksiniz.”
Hayir cevabi icin: “Boyle bir durumla karsilastiginizda ne yapmaniz gerektigini 6greneceksiniz”
deyiniz. (1 DK)

4. Opgrencilere sorunuz: Senaryoda problem durumlari var midir varsa nelerdir? Bunlart
belirleyip “senaryoyu inceliyoruz” kagidindaki 1 nolu yere yazin deyiniz. Her 6grencinin en az
bir tane problem durumu tespit etmesi beklenir. (4 DK)

5. Rasgele bir 6grenci se¢ip buldugu problem durumlarini sorun. Séylenen her problemden sonra

sinifa bu problemi yazanlar el kaldirsin diye soylenir. Smifin tigte biri el kaldirirsa ve 6gretim
programinin amacina uygunsa o problem tahtaya “ortak sorularimz” olarak yazilir. Programin
amacina uymayan sorular1 “‘su asamada ayrinti, onun igin {izerinde durmayalim. Ama bir taraftan
bu problem iizerinde ¢alisabilirsiniz. Takildigiiz yerde ben yardimci olurum” denmelidir.
- Ogrencilere sizin tahtaya yazdigmiz “ortak sorularimiz”1 énlerindeki “senaryoyu inceliyoruz”
kagidindaki 2 nolu yere yazmalarini sdyleyin.
Dikkat: Ortak sorularimiz basligr alunda sadece programin amacina uygun sorularin olmasina
dikkat edin.
Belirlenen “Ortak Sorularimz” asagidaki gibi olmahdir:

1) Sisman ¢ocuk (Mehmet) yaris bisikletiyle kumdan gecemezken, zayif cocuk (Kemal)

nasil gecebiliyor?

2) Mehmet yaris bisikletiyle kumdan gecemezken dag bisikletiyle nasil gecebiliyor?

Dikkat: Ogrencilerden bu iki soru gelmezse bu sorulari smifa siz dnerin ve oylaym. (7 DK)
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Ogrencilere sorulara cevap bulmak igin “bilgi kaynaklarm” arastirmalarin soyleyin.
Karsilasilan problemlere iki sekilde cevap bulunabilecegini soyleyin: 1. Bilgi kaynaklari
arastirilarak. Kitap, ansiklopedi, dergi, gazete, Internet, uzman kisiler baslica bilgi kaynaklaridir.
2. Bilimsel aragtirma yontemi kullanilarak. Bilimsel arastirma yonteminde problemlere deney
yapilarak ¢6ziim aranir. Simdi sorularimiza cevap bulmak igin “bilgi kaynaklarini” arastiracagiz
deyin.

Bilgi kaynaklarini aragtirarak bilgiye ulagsma becerisi kazanmanin neden 6nemli oldugunu “balik
yemeyi degil, balik tutmay1 6gren” mantig1 ile agiklayiniz.

Sinifa “senaryoyu inceliyoruz” kagidindaki 3 nolu yerdeki tablonun “belirledigim 6grenme
konular1” boliimiinii doldurmalarini soyleyin. Bunun igin 2 dakika siire verin. Ogrenciler bu
boliime konu ile ilgisiz seyler yazabilirler. Bu normaldir. Bu duruma miidahale etmeyiniz.
“Sinif¢a belirlenen 6grenme konular1” kisminda siz de devreye girip 6grencileri asil
odaklanilmasi gereken konulara yonlendireceksiniz. Tablonun nasil doldurulacagi konusunda
aciklama yapin. Asagida ornek bir tablo sunulmustur.

Dikkat: Bu tablo size fikir vermek i¢in sunulmustur. Yardim olsun diye tabloyu aynen bu sekilde
ogrencilere vermeyiniz.

Belirledigim Sinifca belirlenen | Bilgi kaynaklarim Is plamm
ogrenme konular1 | 6grenme konulari (2 DK) (2 DK)

(2 DK) (5 DK)

Sorunun cevabina | Sorunun cevabina Soruyla ilgili Sorunun cevabina

ulasmak i¢in neleri
O0grenmeniz
gerektigini yazin.

ulasmak igin sinifca
belirlenen 6grenme
konularint yazin.

bilgiye
ulasabileceginiz
kitap, ders kitabu,
dergi, gazete,
ansiklopedi,
Internet, uzaman
kisiler, vb. bilgi
kaynaklarini yazin.

ulagmak i¢in
yapmaniz gereken
igleri yazin.

- Tekerlerdeki - Teker genigliginin | - Ders kitabi, Once ders kitabim1 ve
tirtiklar batmaya etkisi, - Ansiklopedi, ansiklopedileri
- Kumun yapist, - Basing - Bisiklet tamircisi | inceleyecegim.
1. - Batma Okuldan sonra
soru bisiklet tamircisi
icin Kemal amcaya
danigacagim. Evde
internetten aragtirma
yapacagim.
2. - Agirligin batmaya
soru etkisi,
icin - Basing

Ogrenciler “belirledigim 6grenme konular1” béliimiinii doldurduktan sonra rasgele bir

ogrenci sec¢in. Belirledikleri 6grenme konularini séylemelerini isteyin. Diger 6grencilere bu
konular1 segip segmedigini sorun. Ugte bir cogunluk da bu konulari sectiyse tahtaya “sinifca
belirlenen 6grenme konular1” basligi altinda bu konular1 yazin. Diger 6grencilere de soz hakki
verin. Ugte bir cogunlugun saglandig1 konular1 “sinifca belirlenen 6grenme konular1” baslhig
altinda tahtaya yazin. Ogrenme konularinda “agirh@n batmaya etkisi, teker genisliginin
batmaya etkisi ve basin¢” mutlaka olmalidir. Bu konular 6grenciler tarafindan 6nerilmediyse
bunlar1 da siz onerin ve “sinifca belirlenen 6grenme konulart” basligi altina yazin. Tahtaya
yazdiginiz bu 6grenme konularini “senaryoyu inceliyoruz” kagidindaki 3 nolu yerdeki “sinif¢ca
belirlenen 6grenme konular1” boliimiine yazmalarmi sdyleyin.
Dikkat: Ogrenciler, 6grenme konularina konuyla ilgisiz seyler yazabilir. Bu durumda,
yazilanlarin amacimiza hizmet etmeyecegini agiklayiniz. Yukarida bahsedilen 6grenme

konularinin sorumuzla ilgili oldugunu ve onlarin tizerinde yogunlagilmasi gerektigini sdyleyiniz.
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“Sinif¢a belirlenen 6grenme konular1” tabloya yazildiktan sonra “bilgi kaynaklar1” ve “is
planim” boliimlerinin doldurulmasi igin 6grencilere her biri igin 2 dakika siire verin. “Bilgi
kaynaklar1” boliimiine 6grenciler, aradiklar bilgiyi nereden bulabileceklerini tahmin edip
yazmalidir. Ogrenciler, belirledikleri kaynaklari arastirirken izleyecekleri asamalari “is planim”
boliimiine yazmalidir.

Tablo tamamen doldurulduktan sonra dgrencilere ARASTIRMALARI ICIN 13 DK siire
verin. Arastirilacak konularin “sinif¢a belirlenen 6grenme konular1” olmasi gerektigini hatirlatin.
Elde ettikleri bilgiyi “senaryoyu inceliyoruz” kagidindaki 4 nolu yerdeki tabloya yazmalarini
sOyleyin.

Uyar1: Ogrenciler sorulara cevap bulamasa da 13 dakikadan fazla siire vermeyin.
Arastirmalarina evde devam etmelerini soyleyin. Ogrencileri her haliikarda ders disinda da
arastirma yapmaya cesaretlendirin. Bu konuda kaynak destegi i¢in sinifa konulan yeni kitaplara
vurgu yapin. Isteyen dgrencilere geri getirmek sartiyla bu kitaplardan verebileceginizi
sOyleyin.Diger adimlar islenirken dahi 6grenciler aragtirmalarina devam edebilirler. Elde ettikleri
bilgileri kagitlarma yazabilirler. Ogrencilerin bu noktay: bilmesi 6nemlidir.

2. DERS:

Sorulara cevap bulmak icin simdi diger yontem olan “bilimsel arastirma yontemini”
kullanacagiz deyiniz.

Hipotez olusturma: Hipotez, “Problemde ortaya ¢ikan sorularin dogrulugu test edilmemis
cevabi1” olarak tanimlanir.

Her 6grencinin sorularla ilgili hipotezler olusturmasini ve bunlar1 “senaryoyu inceliyoruz”
kagidindaki 5 nolu yere yazmalarini sdyleyin. Hipotez nasil yazilir 6rnekler verin. Ornegin bir
trafik kazasi olayiyla ilgili hipotez: “Arabanin 6ndeki araca carpmasina lastiklerin ¢ok inik olmasi
yol agmistir.”

Uyar1: Ogrenciler senaryoyla ilgili hipotez yazmada zorlanabilirler. Bu durumda senaryoyla ilgili
ornek bir hipotez sdyleyiniz: “Yaris bisikletlerinin kumda batmasina kumun ¢ok ince olmast
neden olmustur.” (4 DK)

Amaca uygun hipotezleri sinifca belirleme: Rasgele bir 6grenci segip olusturdugu hipotezleri
soyletin. Her hipotez okunduktan sonra siifa “bu hipotez problemi ¢zmek i¢in isimize yarar
mi1?” diye sorulur. Diistinmeleri i¢in 20-30 saniye siire verilir. Siifca kisa fakat verimli
tartismalar yapilir. Tartigmaya siz de katilin ve fikirlerinizi sdyleyin. Ogrencilerin konuyla
alakasiz yerlere gitmesini 6nlemek igin sizin tartismalarda gerekli agciklamalar1 yapmaniz
onemlidir. Cogunluk evet diyorsa bu hipotez tahtaya yazilir. Her 6grencinin hipotezini bu sekilde
inceleyin. Ogrencilerden problemin ¢oziimiine yonelik uygun hipotezler gelmezse asagidaki
hipotezleri sinifa siz sunun. Hipotezi sunarken gerekgelerini de aciklayip 6grencilerin zihinsel
olarak kavramalarmi saglayin. Ogrencilerin onayina sunun ve tahtaya yazin. Sizin dnereceginiz
hipotezler sunlar olmalidir:

1) Bisikletlerin kuma batmasinda bisiklet {izerindeki cocugun agirliginin etkisi vardir.

2) Bisikletlerin kuma batmasinda teker genisliginin etkisi vardir.
Ya da bunlarin versiyonlari olabilir:

1) Bisiklet iizerindeki agirlik arttikca bisiklet kuma daha ¢ok batar.

2) Teker genisligi azaldik¢a bisiklet kuma daha ¢ok batar.
Dikkat: Tahtaya yazilan hipotezlerin ikisi mutlaka yukaridaki iki hipotez olmalidir.
Sinif¢a belirlenen hipotezleri 6grencilerin “senaryoyu inceliyoruz” kagidindaki 6 nolu maddeye
yazmalarimi soyleyin. (5 DK)

Sinifca Belirlenen Hipotezlerden Birini Secme

Tahtaya sizin 6nerdiginizle birlikte birden ¢ok hipotez yazildiysa, sizin yazdigimniz hipotez
tizerinde uzlagsmaya calisin. (Vakit kisitli oldugundan tiim hipotezleri test etmek miimkiin
olamayacagi icin boyle bir yola bagvuruyoruz). Bunun igin 6grencilere sizin hipotezinizin amaca
daha iyi hizmet edecegini gosteren agiklamalar yapin. Ogrencilere diger hipotezleri evde test
edebileceklerini bunun i¢in kendilerine yardimci olabileceginizi sdyleyin. Bu calismalarinda
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basarili olduklar takdirde notla odiillendirileceklerini soyleyin.
Her soru icin segilen hipotezi “senaryoyu inceliyoruz” kagidindaki C nolu maddeye
yazmalarini soyleyin. (3 DK)

Hipotezleri test etmek icin her 6grencinin deney tasarlamasi: Ogrencilere “hipotezleri test
etmenin yolu deney yapmaktir” deyiniz. Deneyle ilgili her tiirlii bilgi, deney malzemeleri ve
deneyin nasil yapilacaginin “senaryoyu inceliyoruz” kagidindaki 7 nolu maddeye yazmalarini
sOyleyin.

Uyar1: Ogrenciler hipotezleri test etmek igin deney tasarlamada zorlanabilirler. Bu normaldir.
Ciinkii 6grenciler senaryodaki gercek olayr deney ortamina aktaramayabilir. Yardimci olmak igin
deneyde kullanilmak iizere “yaris ve dag bisikleti yerine basit ara¢ gereclerden ne kullanilabilir?”
diye sorunuz. Bu yardimdan sonra da 6grenciler tasarlama yapamazlarsa daha fazla siire vermeyin
ve sonraki adima gecin. Bu gecisin nasil olacagini ileride yapacagimiz “undaki izler” deneyi ile
ogrenciler gorecektir. Ogrenciler bu etkinlikteki mantig1 (gergek yasamdan deney ortamina
gecisi) anladiktan sonra ileriki senaryolarda deney tasarlamada agama kaydetmesi beklenir. (5
DK)

Hipotezleri test etmek icin uygun deneylerin simif¢a belirlenmesi: Her 6grenci deneyini
belirledikten sonra, 6grencilere soz hakki vererek deneylerini sinifa sunmalar saglanir. Ogretmen
olarak siz de “undaki izler” deneyini 6nerin.

Undaki izler deneyi:

1. hipotez igin: Bir kiseye un koyulur. 0,5 kg’lik iki adet 6zdes kiitle kullanilir. Once

kiitlelerin biri un tizerine konur ve ¢ikardigi ize bakilir. Sonra iki kiitle tist tiste iken una

konur ve ¢ikardigr ize bakilir. Tek kiitle zayif ¢ocuk, iki kiitle sisman ¢ocuk oluyor. Bu

durumda yiizey alani degismiyor.

2. hipotez i¢in: Bir ¢eki¢ un iizerine 6nce genis yiizii tizerine konur ve ¢ikardigi ize bakilir.

Sonra ¢ekig dar ve sivri ucu tizerine konur ve ¢ikardigi ize bakilir. Her iki durumda cekicin

agirlig aymidir. Fakat yiizey alanlari degistiginden batma miktarlari farkli olmaktadir.
Sunulan onerilerden sonra en uygun deneyi sinif¢a belirleyin. Deney belirlenirken 6grencilerin su
kriterlere dikkat etmesi gerektigini soyleyin: deneyin uygulanabilirligi, basit ara¢ gereclerle
yapilabilmesi. Bu kriterlere gore sizin 6nerdiginiz deneyin secilmesi beklenir. Bu deneyin
uygunlugu konusunda sinifa gerekli agiklamalar1 yapin. Eger 6grencilerden kriterlere uygun bir
deney geldiyse bu deneyi evde yapip sonraki derse sinifa getirmelerini sdyleyin. Evde yapilan bu
calismanin basarili olmasi durumunda notla odiillendirileceklerini sdyleyin. Sinifca belirlenen
uygun deneylerin “senaryoyu inceliyoruz” kagidindaki 8 nolu yere yazilmasi gerektigini soyleyin.
(4 DK)

Hipotezi test etmek icin secilen en uygun deneyin yapilmasi: “Undaki izler” deneyini yapin.
Siz deneyi yaparken ayni zamanda 6grencilerin “senaryoyu inceliyoruz” kagidindaki deneyle
ilgili veri tablosunu doldurmalarimi sdyleyin. Deneyi tiim sinifin gorebilecegi bir yerde yapin. 1.
Boliim: Tek kiitle ve iki kiitlenin un {izerinde ¢ikardig1 izleri 6grencilere gosterin. 2. Boliim:
Daha sonra ¢ekicin genis ve dar yiizeylerinin unda ¢ikardig izleri 6grencilere gosterin. Veri
tablosu doldurulduktan sonra “vardiginiz sonug nedir?” bélimiindeki sorulari 6grencilere soz
hakki verip fikirlerini alarak, tartistirarak isleyin. Siz rehber konumunda olun. “Vardiginiz sonug
nedir?” boliimiindeki sorularin cevaplarini “senaryoyu inceliyoruz” kagidindaki 9 nolu yerdeki
ilgili boliime yazmalarint soyleyin. Buradaki sorular 6grencilerle tartisildiktan sonra basincin
tanimu, formiilii, birimi senaryo ile iliskilendirilerek verilir.
Not: Veri tablosu doldurulduktan sonra “kuvvet/yilizey” ile “iz derinligi” siitunlarin1 6grencilerle
inceleyiniz. Kuvvet/yiizey kiiciik iken iz derinliginin az oldugunu, kuvvet/yiizey biiyiik iken iz
derinliginin ¢ok oldugunu 6grencilere fark ettirin. “Vardiginiz sonug nedir?” bolimiindeki 4.
soruya gelindiginde yukaridaki iligkiyi basing terimini kullanarak tekrarlayiniz ve 6grencilere
yazdiriniz.
Uyar1: Deney yapilirken deneydeki degiskenleri agiklayarak tanimlayiniz. Ogrencilere bu
degiskenleri “senaryoyu inceliyoruz” kagidindaki 9 nolu yerdeki “degiskenler tablosuna”
yazmalarini sdyleyin.

Deneyin 1. Boliimii i¢in:

Sabit tutulan degisken: Cismin temas alani
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18.
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Degistirilen degisken: Cismin agirhigi (kuvvet)

Olgiilen degisken: iz derinligi

Deneyin 2. Boliimii i¢in:

Sabit tutulan degisken: Cismin agirlig: (kuvvet)

Degistirilen degisken: Cismin temas alan1

Olgiilen degisken: iz derinligi
Dikkat: Deneyi tamamladiginizda gercek yasamdan deney ortamina gegisle ilgili agiklamalarda
bulunun. Deneyle senaryo arasinda asagidaki eslestirmeler dogrultusunda bag kurun. Bu bagt
ogrencilerin kavramast, ileriki senaryolarda 6grencilerin deney tasarlayabilmesi i¢in 6nemlidir.
Cekicin genis yiizeyi = dag bisikletinin tekeri
Cekicin dar ve sivri yiizeyi = yaris bisikletinin tekeri
Tek kiitle = yaris bisikletindeki zayif ¢cocuk
Iki kiitle = yar1s bisikletindeki sisman ¢ocuk (15 DK)

Kurulan hipotezin desteklenip desteklenmedigine karar verilir: Yukarida yapilan deney
sonucunda hipotezin desteklenip desteklenmedigi konusunda 6grenciler tartisir. Birkag 6grenciye
fikirlerini sorun. Siz de fikirlerinizi sdyleyiniz. Varilan sonucu “senaryoyu inceliyoruz”
kagidindaki 10 nolu yere yazmalarini soyleyin. Yapilan deney sonuglar1 hipotezlerin
desteklendigini gosterir. Yani:

1) Bisikletlerin kuma batmasinda bisiklet {izerindeki cocugun agirliginin etkisi vardir.

2) Bisikletlerin kuma batmasinda teker genisliginin etkisi vardir.
ifadeleri dogruluk yoniinde desteklenmistir.
Dikkat: “hipotez dogrudur” veya “hipotez yanlistir” gibi ifadeler kavram yanilgisidir. Hipotezin
dogrulugundan ve yanlishigindan bahsedilemez. Hipotezin dogrulugu veya yanlisligi konusunda
sadece deliller sunulur ve boylece hipotezler desteklenir. Yaptigimiz deneyin sonuglari,
hipotezlerin dogrulugu i¢in sadece bir delildir. Bunu 6grencilerin kavramasi énemlidir. (4 DK)

Senaryodaki problemin ¢oziimii icin ¢cocuklara ne dnerirsiniz? Sorusunu sinifa sorun. Her
ogrencinin yapilan deneyi dikkate alarak oneri sunmasini sdyleyin. Onerileri “senaryoyu
inceliyoruz” kagidindaki 12 nolu yere yazmalarini soyleyin. En ideal 6neriler su sekilde olabilir:
1) Yaris bisikletiyle kumdan gecebilmek icin bisiklette zayif bir cocuk olmalidir.
2) Yaris bisikletiyle kumdan gegebilmek icin teker genisligini artirmak gerekir.
Ogrencilerin bu énerileri basing kavramini kullanarak agiklamalarmi sdyleyin. Daha sonra siz
toparlayin. (5 DK)

Ogrencilere senaryodaki olay1 ve problemi diisiinmelerini soyleyin. “Bu olay1 6grenmeniz
giinliik yasamda baska hangi olaylar1 anlamamzi saglar?” diye sorun. Burada amag, edinilen
bilgilerin giinliik yasamdaki diger benzer olaylarin anlasilmasinda kullanilabilmesini saglamaktir.
Ogrenciler éncelikle giinliik yasamdan senaryoda inceledikleri probleme benzer olaylar
bulabilmelidir. Daha sonra bu problemlerin ¢éziimii i¢in edindikleri bilgileri kullanabilmelidir.
Bulduklar1 benzer olaylari ve agiklamalarini “senaryoyu inceliyoruz kagidindaki 12 nolu yere
yazin” deyiniz. Birkag¢ 6grenciye so6z hakki veriniz ve soyledikleri olaylar1 sinifca tartiginiz.
Giinliik yasamdaki diger benzer olaylara karda batma, jip tekerlerinin genis olmasi, topuklu
ayakkabinin toprakta daha ¢ok batmasi, ¢ivinin sivri ucunun parmagimizi daha ¢ok acitmasi, vb.
ornekler verilebilir. (5 DK)

Konular toparlayin. Bu senaryo ile 6grencilere kazandirilmaya calisilan kazanimlar1 dikkate
alarak konular toparlayin. Bu 6zetlemede konularin giinlitk yasamla iliskisini vurgulayin. Bu
vurgular1 yaparken yeri geldiginde senaryodaki olay1 6rnek gosterin. (5 DK)

Problem ¢oziimii yapimz. (24 DK)
Kat1 basincr ile ilgili problemler ¢oziin. Problemleri ¢ozerken senaryodaki olaylarla ve yapilan
deneylerle iliskilendirin.
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19. Ogrencilere “galismaniz1 degerlendirin” kagitlarmi dagitin. (1 DK)
Ogrencilere yaptiklar1 caliymay1 degerlendirmelerini soyleyin. Bunun igin sizin 6grencilere
dagitacaginiz “calismanizi degerlendirin” kagitlarint doldurmalarini séyleyin. Bu boliimiin
bireysel olarak doldurulacagini hatirlatin.

B sikkinda 6grencilerin 6grendiklerini ifade ederken sadece yaziyla degil; grafik, tablo ve
cizim tekniklerini de kullanabilecekleri belirtilmistir. Bu yaklagim, 6grenciye esneklik
saglamaktadir. Yazi ile ifade edemedigi bir seyi 6grenci cizimle ifade edebilir.

C sikkinda dgrencilerin ¢alismalar sirasinda arkadaglarina yaptigi katkilardan ders ¢ikarip
sonraki calismalarda bu derslerin (deneyimlerin) nasil kullanilacagi 6l¢iilmek istenmistir.

Ogrencilerin bu asamada yaptig1 degerlendirmeye 6z degerlendirme denir. Oz
degerlendirmenin neden dnemli oldugunu asagidaki agiklamalar dogrultusunda yapin. Ogrenciler
0z degerlendirmenin 6nemini ve kendilerine faydasini anladigi takdirde bu boliimii daha istekli
dolduracaklardir.

Oz degerlendirme:

Belli bir konuda bireyin kendi kendisini degerlendirmesine 6z degerlendirme denir. Oz
degerlendirme, bireyin kendi yeteneklerini kendilerinin kesfetmelerine yardimci bir yaklagimdir.
Oz degerlendirme 6grencilerin okulda yaptiklari ¢alismalari, nasil diisiindiigiinii ve nasil yaptigini
degerlendirmelerini gerektirir.

e Kendini degerlendirme, 6grencilerin kendi giiclii ve zayif yonlerini tanimalarina yardim

eder.

¢ Performansiin diizeyi hakkinda karar vermek icin kisisel ya da kisiler arasi kriter koymada

ve 0grencinin motivasyonunun yiikselmesinde 6grencilere firsat verir.

e Ogrencilerin degisik durumlarda davramglarini kontrol altina almalarini saglar.

¢ Kendini degerlendirme ile 6grenci, siirecin bir parcasi oldugunu hisseder.

e Kendilerine disardan bakma yetisi gelisir.

Uyar1: Sinifta vakit harcamamak i¢in bu degerlendirme formunu evde doldurmalarini ve sonraki
derse mutlaka getirmelerini sdyleyin. Bu formlar1 okuyup 6grencilere doniit vermek, hem
ogrenciler hem de dersin islenisi iizerinde olumlu katkilar yapacaktir.
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AYSEGULUN KAMP MACERALARI

Ders Plam

Bu Senaryonun flgili Oldugu Konular

S1v1 basincinin yiikseklikle ve yogunlukla iligkisi
Basincin etkisiyle sivilarin hareketi
Pascal ilkesi

Bu senaryo ile verilemek istenen égrenci kazanimlari

Nk W=

S1v1 basincinin sivi derinligi ve 6z kiitlesiyle nasil degistigini soyler.

S1v1 seviyesindeki degisime bagl olarak sivi basincinin zamanla degisimini analiz eder.

Delik bir kaptaki sivinin figkirma mesafesi, siv1 yiiksekligi ve sivi yogunlugu arasinda iliski kurar.
S1v1 basinciyla isleyen bir diizenegi amaci dogrultusunda yeniden diizenler.

Sivilarin yiiksek basingli yerden algak basincli yere dogru hareket ettigi durumlara 6rnekler verir.
Pascal yasasini ifade eder.

Pascal ilkesini ¢esitli problem durumlarinda kullanir.

Onerilen siire: 5 ders saati

6.

Smf ici Uygulama
Senaryoyu ogrencilere dagitin ve okumalarini soyleyin.
Bir 6grenciye senaryoyu ozet olarak anlattirin.
Ogrencilere sorunuz: Senaryoda anlatilanlar sizin basimzdan da gecti mi?
Evet cevabi icin: “Bu deneyiminizi dersimizin ileriki asamalarinda kullanacaksiniz.”

Hayir cevabr icin: “Boyle bir durumla karsilagtiginizda ne yapmaniz gerektigini 6greneceksiniz.’
deyiniz.

>

Ogrencilere sorunuz: Aysegiil ve arkadaslarimin karsilastigi problem durumlari var midir
varsa nelerdir? Bunlari belirleyip “senaryoyu inceliyoruz” kagidindaki 1 nolu yere yazin deyin.

Rasgele bir 6grenci se¢ip buldugu problem durumlarini sorun. Séylenen her problemden sonra
sinifa bu problemi yazanlar el kaldirsin diye soylenir. Smifin tigte biri el kaldirirsa ve 6gretim
programinin amacina uygunsa o problem tahtaya “ortak sorularimmz” olarak yazilir. Programin
amacina uymayan sorular1 “‘su asamada ayrinti, onun igin {izerinde durmayalim. Ama bir taraftan
bu problem {iizerinde ¢alisabilirsiniz. Takildigimiz yerde ben yardimci olurum” denmelidir.
- Ogrencilere sizin tahtaya yazdigmiz “ortak sorularimiz”1 énlerindeki “senaryoyu inceliyoruz”
kagidindaki 2 nolu yere yazmalarini sdyleyin.
Dikkat: Ortak sorularimiz basligr alunda sadece programin amacina uygun sorularin olmasina
dikkat edin.
Belirlenen “Ortak Sorularimz” asagidaki gibi olmahdir:

1) Aysegiil ylizerken dibe daldiginda neden kulaginda agri hissetti?

2) Daha fazla derine dalindiginda kulaklar neden daha ¢ok agriyor?

3) Deniz suyu olan havuza dalindiginda tatli sudakine gore kulaklar neden daha ¢ok agriyor?

4) 1ci su dolu balon farkli bolgelerden sikilinca neden tiim deliklerden ayn1 miktarda su

fiskirtyor?
5) Topragim derinliklerine gitmesi gerekirken nasil oluyor da kaynak suyu topraktan
yeryliziine ¢ikabiliyor?

6) Kameranin az bir kuvvetle her yone rahatlikla hareket edebilmesini saglayan nedir?

7) Tansiyonun sol koldan ve kalp hizasindan 6l¢iilmesinin nedeni nedir?
Dikkat: Bu sorulardan herhangi biri 6grencilerden gelmedigi takdirde bu sorulari sinifa siz 6nerin
ve oylaym.

Ogrencilere, sorulara cevap bulmak icin “bilgi kaynaklarim” arastirmalarini soyleyiniz.
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Kargilasilan problemlere iki sekilde cevap bulunabilecegini soyleyin: 1. Bilgi kaynaklari
arastirilarak. Kitap, ansiklopedi, dergi, gazete, Internet, uzman kisiler baslica bilgi kaynaklaridir.
2. Bilimsel aragtirma yontemi kullanilarak. Bilimsel arastirma yonteminde problemlere deney
yapilarak ¢6ziim aranir. Simdi sorularimiza cevap bulmak igin “bilgi kaynaklarini” arastiracagiz
deyin.

Bilgi kaynaklarini aragtirarak bilgiye ulagsma becerisi kazanmanin neden 6nemli oldugunu “balik
yemeyi degil, balik tutmayi 6gren” mantig1 ile agiklayin.

Sinifa “senaryoyu inceliyoruz” kagidindaki 3 nolu yerdeki tablonun “belirledigim 6grenme
konular1” boliimiinii doldurmalarini soyleyin. Bunun igin 6 dakika siire verin. Ogrenciler bu
boliime konu ile ilgisiz seyler yazabilirler. Bu normaldir. Bu duruma miidahale etmeyiniz.
“Sinif¢a belirlenen 6grenme konular1” kisminda siz de devreye girip 6grencileri asil
odaklanilmasi gereken konulara yonlendireceksiniz. Tablonun nasil doldurulacagi konusunda
aciklama yapin. Asagida ornek bir tablo sunulmustur.

Dikkat: Bu tablo size fikir vermek i¢in sunulmustur. Yardim olsun diye tabloyu aynen bu sekilde
ogrencilere vermeyiniz.

Belirledigim Smifca Bilgi kaynaklarim Is plamm
o0grenme belirlenen
konulari o0grenme
konular:
Sorunun cevabina | Sorunun Soruyla ilgili bilgiye Sorunun cevabina
ulagmak i¢in cevabina ulasabileceginiz kitap, | ulagmak icin
neleri 6grenmeniz | ulagsmak icgin ders kitabi, dergi, yapmaniz gereken
gerektigini yazm. | sinifca belirlenen | gazete, ansiklopedi, igleri yazin. (hangi
O0grenme Internet, uzaman isi, nasil
konularin1 yazmn. | kisiler, vb. bilgi yapacagim?)
kaynaklarini yazin.
- Aysegiil’iin - Stvi basmcinin | - Ders kitabi
kulaginda varligi - ansiklopedi - Dergilerden
rahatsizlik olup - Internet stvilarin basinci
1 olmadigt - yiizme sporuyla konusunu
’ ugrasan biri arastiracagim
soru e
. . - Yiiziicti arkadasima
em danisacagim.
yacag
- Internet’ten
stvilarin basinct
konusunu
inceleyecegim.
- Dibe nasil - Derinlerde
2. dalindig suyun insana
soru etkisi
icin - Derinligin s1v1
basincina etkisi
- Tatl ve tuzlu
suyun derinlerde
3. kulak agrisina
soru waragt
icin etkisi L
- Ozkiitlenin s1v1
basincina etkisi
- Uzerine kuvvet
4. uygulanan
soru stvilarin
icin davranist
- Pascal ilkesi
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- Kaynak
suyunun
5 yeryliziine ¢ikisi
S(‘) ru - Sivilarm
icin yiiksek basinglh
yerden alcak
basingh yere
hareket etmesi
- Kameranin az
kuvvetle her
6. .
yone kolayca
sord hareket etmesini
1¢in saglayan sistem
- Pascal ilkesi
- Tansiyon
7. Olgme yontemi
soru - Tansiyon ve
icin kan basinci
arasmdaki iligki

Ogrenciler, “belirledigim 6grenme konular1” boliimiinii doldurduktan sonra rasgele bir
ogrenci sec¢in. Belirledikleri 6grenme konularini séylemelerini isteyin. Diger 6grencilere bu
konular1 segip segmedigini sorun. Ugte bir cogunluk da bu konulari sectiyse tahtaya “sinifca
belirlenen 6grenme konular1” basligi altinda bu konular1 yazin. Diger 6grencilere de s6z hakki
verin. Ugte bir cogunlugun saglandigi konular1 “sinifca belirlenen 6grenme konular1” baslhig
altinda tahtaya yazin. Ogrenme konularinda yukaridaki tabloda belirtilen konular mutlaka
olmalidir. Bu konular, 6grenciler tarafindan 6nerilmediyse bular1 da siz 6nerin ve “sinif¢ca
belirlenen 6grenme konular1” bagligi altina yazin. Tahtaya yazdiginiz bu 6grenme konularini
“senaryoyu inceliyoruz” kagidindaki 3 nolu yerdeki “sinifca belirlenen 6grenme konularr”
boliimiine yazmalarini sdyleyin.

Dikkat: Ogrenciler, 6grenme konularina konuyla ilgisiz seyler yazabilir. Bu durumda,
yazilanlarin amacimiza hizmet etmeyecegini acgiklayin. Yukarida bahsedilen 6grenme konularinin
sorumuzla ilgili oldugunu ve onlarin tizerinde yogunlasilmasi gerektigini sdyleyin.

“Sinif¢a belirlenen 6grenme konular1” tabloya yazildiktan sonra “bilgi kaynaklarim” ve “is
planim” boliimlerinin doldurulmasi i¢in 6grencilere her biri i¢in 6 dakika siire verin.

Tablo tamamen doldurulduktan sonra dgrencilere ARASTIRMALARI ICIN 20 DK siire
verin. Arastirilacak konularin “sinif¢a belirlenen 6grenme konular1” olmasi gerektigini hatirlatin.
Elde ettikleri bilgiyi “senaryoyu inceliyoruz” kagidindaki 4 nolu yerdeki tabloya yazmalarini
sOyleyin.

Uyar1: Ogrenciler sorulara cevap bulamasa da 20 dakikadan fazla siire vermeyin.
Arastirmalarina evde devam etmelerini soyleyin. Ogrencileri her haliikarda ders disinda da
arastirma yapmaya cesaretlendirin. Bu konuda kaynak destegi i¢in sinifa konulan yeni kitaplara
vurgu yapin. Isteyen dgrencilere geri getirmek sartiyla bu kitaplardan verebileceginizi soyleyin.
Diger adimlar islenirken dahi 6grenciler arastirmalarina devam edebilirler. Elde ettikleri bilgileri
kagitlarina yazabilirler. Ogrencilerin bu noktay: bilmesi énemlidir.

Sorulara cevap bulmak icin simdi diger yontem olan “bilimsel arastirma yontemini”
kullanacagiz deyin.

Hipotez olusturma: Hipotez, “Problemde ortaya ¢ikan sorularin dogrulugu test edilmemis
cevabi1” olarak tanimlanir.
Ogrencilerin sorularla ilgili hipotezler olusturmasini ve bunlari “senaryoyu inceliyoruz”
kagidindaki A nolu yere yazmalarini séyleyin. Hipotez nasil yazilir 6rnekler verin. Ornegin bir
trafik kazasi olayiyla ilgili hipotez: “Arabanin 6ndeki araca carpmasina lastiklerin ¢ok inik olmasi
yol agmistir.”
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Uyar1: Ogrenciler senaryoyla ilgili hipotez yazmada zorlanabilirler. Bu durumda senaryoyla ilgili
ornek bir hipotez sdyleyiniz: “Aysegiil dibe daldiginda kulaginin agrimasinin nedeni suyun pis
olmasidir.” gibi.

Amaca uygun hipotezleri sinifca belirleme: Rasgele bir 6grenci segip olusturdugu hipotezleri
soyletin. Her hipotez okunduktan sonra smifa “bu hipotez, problemi ¢ozmek igin isimize yarar
mi1?” diye sorulur. Diistinmeleri i¢in 10-15 saniye siire verilir. Siifca kisa fakat verimli
tartismalar yapilir. Tartigmaya siz de katilin ve fikirlerinizi sdyleyin. Ogrencilerin konuyla
alakasiz yerlere gitmesini 6nlemek igin sizin tartismalarda gerekli aciklamalar1 yapmaniz
onemlidir. Cogunluk evet diyorsa bu hipotez tahtaya yazilir. Her 6grencinin hipotezlerini bu
sekilde inceleyin. Ogrencilerden problemin ¢oziimiine yonelik uygun hipotezler gelmezse
asagidaki hipotezleri sinifa siz sunun. Hipotezi sunarken gerekgelerini de agiklayip 6grencilerin
zihinsel olarak kavramalarin1 saglaym. Ogrencilerin onayina sunun ve tahtaya yazin.

Sizin 6nereceginiz hipotezler sunlar olmalidir:

1. soru i¢in hipotez: Dibe dalindiginda kulak agrimasinin nedeni suyun kulaga basing
uygulamasidir.

2. soru icin hipotez: Derine inildik¢e suyun kulaga uyguladig basing artar ve kulak daha ¢ok
agrir.

3. soru icin hipotez: Dibe dalindiginda olusan kulak agrisinin siddeti suyun 6z kiitlesine
baglidir.

4. soru icin hipotez: ici su dolu balon sikilinca tiim deliklerden su fiskirmasinin nedeni suyun
stkismama ¢zelligindendir.

5. soru icin hipotez: Kaynak suyu, yiiksek basin¢h yerden alcak basingl yere dogru hareket
ettiginden yeryiiziine ¢ikar.

6. soru icin hipotez: Kameranin az bir kuvvetle her yone rahatlikla hareket edebilmesi,
stvilarin iizerlerine uygulanan kuvveti aynen iletmesi iledir.

7. soru icin hipotez: Tansiyon ol¢timiinde kalp hizasindan uzaklasildik¢a 6l¢timdeki hata orani
artar.

10.

11.

12.

Dikkat: Her soru i¢in tahtaya yazilan hipotezlerin biri mutlaka sizin 6nerdiginiz hipotez
olmalidir.

Sinif¢a belirlenen hipotezleri 6grencilerin “senaryoyu inceliyoruz” kagidindaki B nolu
maddeye yazmalarimi sdyleyin.

Sinifca Belirlenen Hipotezlerden Birini Secme

Tahtaya sizin 6nerdiginizle birlikte birden ¢ok hipotez yazildiysa, sizin yazdigimiz hipotez
tizerinde uzlagsmaya calisin. (Vakit kisitli oldugundan tiim hipotezleri test etmek miimkiin
olamayacagi icin boyle bir yola bagvuruyoruz). Bunun igin 6grencilere sizin hipotezinizin amaca
daha iyi hizmet edecegini gosteren agiklamalar yapin. Ogrencilere diger hipotezleri evde test
edebileceklerini bunun i¢in kendilerine yardimci olabileceginizi sdyleyin. Bu calismalarinda
basarili olduklar takdirde notla 6diillendirileceklerini soyleyin.

Her soru icin segilen hipotezi “senaryoyu inceliyoruz” kagidindaki C nolu maddeye
yazmalarini sdyleyin.

Hipotezleri test etmek icin her 6grencinin deney tasarlamasi: Ogrencilere “hipotezleri test
etmenin yolu deney yapmaktir” deyin. Deneyle ilgili her tiirlii bilgi, deney malzemeleri ve
deneyin nasil yapilacaginin “senaryoyu inceliyoruz” kagidindaki D nolu maddeye yazmalarini
sOyleyin.

Uyar1: Ogrenciler hipotezleri test etmek igin deney tasarlamada zorlanabilirler. Bu normaldir.
Ciinkii 6grenciler senaryodaki gercek olayr deney ortamina aktaramayabilir. “Kuma Takilan
Bisiklet” senaryosunda deney ortamina gecis mantigini hatirlatin.

Hipotezleri test etmek icin uygun deneylerin sinifca belirlenmesi: Her 6grenci deneyini
belirledikten sonra, 6grencilere soz hakki vererek deneylerini sinifa sunmalar1 saglanir. Ogretmen
olarak siz de asagidaki tabloda goriilen deneyleri 6nerin. Sunulan bu 6nerilerden sonra en uygun
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deneyi sinifca belirleyin. Deney belirlenirken 6grencilerin su kriterlere dikkat etmesi gerektigini
sOyleyin: deneyin uygulanabilirligi ve basit ara¢ gereglerle yapilabilmesi. Bu kriterlere gore sizin
onerdiginiz deneyin se¢ilmesi beklenir. Bu deneyin uygunlugu konusunda sinifa gerekli
aciklamalar1 yapin. Eger 6grencilerden kriterlere uygun bir deney geldiyse bu deneyi evde yapip
sonraki derse sinifa getirmelerini sdyleyin. Burada yapilacak basarili calismalarin notla
odiillendirilecegini sdyleyin. Sinifca belirlenen uygun deneyin “senaryoyu inceliyoruz”
kagidindaki E nolu yere yazilmasi gerektigini sdyleyin.

Sizin 6nereceginiz deneyler asagidaki gibidir:

. hipotez icin deney: Evde ugras etkinligi (ders kitabi, sayfa 101.)

. hipotez icin deney: Fiskiran su (ders kitabi, sayfa 102.)

. hipotez icin deney: Yiikselen su (13. maddede agiklanmistir)
. hipotez icin deney: Balon fiskiye (ders kitabi, sayfa 111)

. hipotez icin deney: Suyun yolculugu (ders kitabi, sayfa 103)

. hipotez i¢in deney: Dokunun yukar ¢iksin (ders kitabi, sayfa 113)
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. hipotez icin deney: Figkiran su-2 (13. maddede agiklanmistir)

13. Hipotezleri test etmek icin secilen en uygun deneylerin yapilmasi: Ders kitabinda olan
deneyleri kitapta anlatildig1 sekliyle yapin. 3. ve 7. deneylerin yapilis1 asagida agiklanacaktir. Siz
deneyi yaparken ayni zamanda 6grencilerin “senaryoyu inceliyoruz” kagidindaki deneyle ilgili
veri tablolarini doldurmalarini sdyleyin. Deneyleri tiim sinifin gorebilecegi bir yerde yapin.
“Verilerinizi degerlendirin” ve “vardiginiz sonug nedir?” boliimlerini 6grencilere soz hakk: verip
fikirlerini alarak, tartistirarak isleyin. Siz rehber konumunda olun. Bu boliimlerdeki sorularin
cevaplarii “senaryoyu inceliyoruz” kagidindaki F nolu yerdeki ilgili béliime yazmalarini
sOyleyin. Buradaki sorular 6grencilerle tartisildiktan sonra deneyle ve konuyla iligkili tanimlar,
bilgiler, formiiller, vs. senaryo ile iligkilendirilerek verilir.

Uyar1: Deney yapilirken deneydeki degiskenleri agiklayarak tanimlayiniz. Ogrencilere bu
degiskenleri “senaryoyu inceliyoruz” kagidindaki 9 nolu yerdeki “degiskenler tablosuna”
yazmalarmi sdyleyin. Deneylerdeki degiskenler asagidaki gibidir:

Sabit tutulan Degistirilen degisken | Olciilen degisken
degisken
. . . | Deliklerin yerden Deliklerden figkiran
1. hipotezin deneyi yitksekligi YOK suyun akag hiza
2. hipotezin deneyi | Sivi miktar1 D.?hk seagyesmdeh su | Suyun f{sklrma
yiiksekligi mesafesi
3. hipotezin deneyi | U borusundaki siv1 tiirii HOI’tuml.l.Il"d aldinldigy Unborusunda} suyun
stvinin tiirii yiikselme miktart
4. hipotezin deneyi | Balonun cinsi Kuvvetin uygulandig Deliklerden figkiran
yer suyun akig hizi
. . . - Hortumun kapali
5. hipotezin deneyi | Kullanilan siv1 tiirii ucunun yiiksekligi Suyun akis hiz1
. . . I - Kiiciik itenege Biiyiik itenekteki
6. hipotezin deneyi | Biiyiik itenekteki yiik uyeulanan Kuvvet Konum degisikligi
7. hipotezin deneyi | Sisedeki su miktari Sisenin konumu Deliklerden fiskiran

suyun akig hizi

Dikkat: Deneyleri tamamladiginizda gercek yasamdan deney ortamina gegisle ilgili
aciklamalarda bulunun. “Kuma Takilan Bisiklet” senaryosundaki yaklagimi burada da kullanin.
Ornegin senaryomuzdaki havuzu, deneyde su dolu bir pet sisesi temsil etmektedir. Sisedeki delik,
kulak olarak diistiniilebilir. Besinci deneyde kaynak suyunun yeraltindaki kanallarda hareketi bir
hortumla gosterilir. Yedinci deneyde dik duran pet sise ayakta duran insani, yatay duran sise yatan
insan1 temsil etmektedir.
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3. hipotez icin deneyin yapilis1: Yiikselen Su
Arag geregler: U borusu, lastik hortum, kisa cam boru, ispirto, civa, su, miirekkep,
beherglas (2 adet)
Deneyin Yapilisi:
1- U borusuna {igte bir kadar miirekkepli su koyunuz.
2- U borusunun bir ucuna lastik hortumu (60-70 cm) takiniz.
3- Lastik hortumun diger ucuna kisa cam boruyu takiniz. Bu cam boruyu
ispirto dolu beherglasa daldiriniz. -
4- U borusunun agik olan kolunda yiikselen miirekkepli su seviyesini
igaretleyiniz.
6- Bu defa kisa cam boruyu civa i¢ine daldiriiz. Yiikselen
miirekkepli su seviyesini farkli bir kalemle isaretleyiniz.
7- Kisa cam boruyu ispirto ve civaya daldirirken ayni derinlige
daldirmaya dikkat ediniz.
8- Her iki durumda miirekkepli suyun yiikselme miktarini
karsilagtirin.

Deneyin Sonucu:
Kisa cam boru civaya daldirildiginda miirekkepli su daha yiiksege c¢ikar. Bu durum civanin

ispirtodan daha fazla basin¢ uyguladigini gosterir. Sivilarin farkli basing uygulamasinin nedeni
yogunluklarinin farkli olmasidir. Civanin yogunlugu ispirtodan biiyiik oldugu i¢in daha fazla
basing uygulamistir ve miirekkepli suyu daha yiiksege ¢ikarmistir.

6. hipotezin deneyi icin uyarilar:

® Bu deney diizeneginin calismasi i¢in en az 2-3 kg’lik kiitlelerle ¢alismak gerekir. Daha
az kiitlelerde Pascal prensibinin dogrulugu goriilemez. Ciinkii iteneklerin
stirtinmesinden dolay1 hareket gerceklesmez.

e Kiitlelerle calisma imkani elde edilemezse bir 6grenci ¢agirip her iki itenegi de itmesini
soyleyiniz. Ogrenci genis yiizeyli itenegi iterken daha ¢ok zorlanacaktir. Bir iki dgrenci
daha cagirip bu iglemi tekrarlayin. Bu sekilde 6grencilere hissettirerek Pascal prensibini
gostermis olursunuz. Pascal prensibine gore kiiciik itenekteki kiiciik kuvvet, biiyiik
itenekteki biiyiik bir kuvvetle dengelenir. Ogrencinin biiyiik itenegi iterken daha fazla
kuvvet uygulamasi bunu gosterir.

7. hipotez icin deneyin yapihisi: Figskiran Su-2
Bir su pet sisesini aynit dogrultuda olmak iizere alttan, ortadan ve iistten deliniz. Delikleri cam
macunuyla, sakizla veya bantla kapatiniz. Siseyi agzina kadar suyla doldurunuz. Delikleri ayni1 anda
aciniz ve sularmn deliklerden ¢ikisini gozleyiniz. Sularin fiskirma uzaklig biiyiikten kiiciige su sekilde
olacaktir: alttaki delik, ortadaki delik ve iistteki delik.
- Sularin figkirma wuzakligt o noktadaki basincin bir gostergesidir.
Dolayisiyla basing siralamasi su sekilde olur: Py gelix > Porta detik > Pist delik-
Pet sisenin boyunu bir insanin boyu olarak diisiiniin. O zaman viicudun
= farkli bolgelerinde sivi (kan) basinci farkli olacaktir. Ayaklardaki damarlarda
(deneyimizde alt delik) gezen kanin basinci ile beyindeki damarlarda (iist delik)
gezen kanin basinci farkli olur. Sivi yiiksekliginden dolayi.

Tansiyon yani kan basinci, kalbin kant pompalarken damarlarda
olusturdugu basigctir. Bu nedenle tansiyon ol¢iiliirken kalp hizasinda 6l¢iilmelidir. Deneyimizde orta
delik hizas1 kalp seviyesi olarak kabul edilebilir. Kalbin asagisindaki veya yukarisindaki ol¢iimlerde
yiikseklik farkindan dolayir ekstra bir sivi (kan) basinci etkiyecektir. Bu da yanlis Ol¢iime neden
olacaktir. Ornegin kalbin oldukca asagisindaki bir olgiimde tansiyon yiiksek ¢ikacaktir.
Deneyimizdeki alt delikteki basincin en biiyiik olmasini hatirlayiniz.

Yiikseklikten kaynaklanan sivi basincini 6nlemenin yolu tansiyonu yatarken
[ \g olgmektir. Pet siseyi agzina kadar doldurup bu sefer yan olarak yere koyun ve
t - ; L deliklerden suyun cikisin1 gozleyin. Sularin figkirma mesafesi ayni olacaktir. Yani
insan yatarken kan basinci viicudun her yerinde hemen hemen ayni olacaktir.
Dolayistyla tansiyon 6lciimii yatarken yapilirsa kalp hizasindan sapma olsa bile

ol¢ctim dogru yapilir.
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Kurulan hipotezin desteklenip desteklenmedigine karar verilir:

Yapilan deneyler sonucunda hipotezin desteklenip desteklenmedigi konusunda 6grencilerin
tartismasini syleyin. Ogrencilerin fikirlerini sorun. Daha sonra sozii siz alip “Yapilan deney
sonuglar1 hipotezin desteklendigini gosterir.” deyin ve bununla ilgili agciklamalar yapin. Varilan
sonucu “senaryoyu inceliyoruz” kagidindaki G nolu yere yazmalarini soyleyin.

Dikkat: “hipotez dogrudur” veya “hipotez yanlistir” gibi ifadeler kavram yanilgisidir. Hipotezin
dogrulugundan veya yanlishgindan bahsedilemez. Hipotezin dogrulugu veya yanlishigi konusunda
sadece deliller sunulur ve boylece hipotezler desteklenir. Yaptigimiz deneyin sonuglari
hipotezlerin dogrulugu i¢in sadece bir delildir. Bu noktay1 6grencilerin kavramasi 6nemlidir.

Senaryodaki problemin ¢oziimii icin senaryo kahramanlarina ne onerirsiniz? sorusunu smnifa
sorun. Her 6grencinin yapilan deneyi dikkate alarak oneri sunmasini soyleyin. Onerileri
“senaryoyu inceliyoruz” kagidindaki H nolu yere yazmalarini s6yleyin. 2-3 dakika siire verin.
Ogrencilere soz hakki vererek onerilerini smifa sunma firsati verin. Yaptiklar1 onerileri, basing
kavramii kullanarak aciklamalarini isteyin. Daha sonra siz de 6nerilerinizi sunun. Bu 6nerileri de
kagitlarina yazmalarini soyleyin.

Ogrencilere sunabileceginiz oneriler:

1. soru i¢in dneri: Aysegiil dalis yapacagi zaman su basincindan kaynaklanan kulak agrisini
onlemek i¢in kulaklik takabilir.

2. soru icin oneri: Kulaginin agrimamasi i¢in Aysegiil cok fazla derine dalmamalidir. (Ne
kadar ¢ok derine dalarsa su o kadar fazla kulaga basing uygulayacaktir ve kulagi agriyacaktir).

3. soru icin 6neri: Deniz suyunun 6z kiitlesi tatl suya gore daha biiyiik oldugundan su basinci
daha ¢ok olur. Bu nedenle Aysegiil denizde ¢ok derine dalmamalidir. Aksi takdirde kulagi daha
cok agrir.

4. soru icin oneri: Aysegiil yarismada tek delikli ya da delikleri hep ayni tarafta olan bir balon
kullanmalidir.

5. soru igin oneri: Oneri yok.

6. soru icin oneri: Oneri yok.

7. soru icin oneri: S1v1 yiiksekliginden kaynaklanan basinci 6nlemek i¢in tansiyon yatarken
ol¢tilmelidir.

16.

Ogrencilere senaryodaki olay1 ve problemi diisiinmelerini soyleyin.

“Bu olay1 6grenmeniz giinlilkk yasamda baska hangi olaylar1 anlamamz saglar?” diye
sorun. Bu olaylar1 ve agiklamalarini “Senaryoyu inceliyoruz kagidindaki I nolu yere yazin” deyin.
2-3 dakika siire verin. Ogrenciler benzer olaylar bulmada zorlamyorsa bilgi kaynaklarina
yonlendirebilirsiniz.

Burada amacg, edinilen bilgilerin giinliik yasamdaki diger benzer olaylarin anlasilmasinda
kullanilabilmesini saglamaktir. Ogrenciler 6ncelikle giinliik yasamdan senaryoda inceledikleri
probleme benzer olaylar bulabilmelidir. Daha sonra bu problemlerin ¢6ziimii i¢in edindikleri
bilgileri kullanabilmelidir.

Ogrencilere yazdiklarini sinifla paylagmasi icin séz hakki verin. Soylenenlerin uygunlugu
konusunda agiklamalarda bulunun. Daha sonra siz giinliik yasamdaki diger benzer olaylar i¢in
ornekler verin. Once 6rnegi soyleyin. Sonra “bu 6rnek senaryomuzdaki hangi problem durumuna
(olaya) benziyor” diye sorun. Ogrenci fikirlerini aldiktan sonra siz dogrusunu gerekli agiklamalar1
yaparak soyleyin. Kullanabileceginiz 6rnekler sunlar olabilir:

Senaryodaki Olaylara Benzer Diger Olaylar

1. soruyla ilgili olaylar: delinen su deposundan suyun figkirmasi

2. soruyla ilgili olaylar: baraj diplerinin kalin yapilmasi, dalgiclarin 6zel giysiler giymesi,

4. soruyla ilgili olaylar: meyve suyu kutusu sikildiginda meyve suyunun delikten fiskirmasi,

5. soruyla ilgili olaylar: su depolarinin yiiksek yerlere kurulmasi, serum sisesinin hastadan
yiiksek bir yere asilmasi, kanayan organin kalp seviyesinden yukari tutulmasi
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6. soruyla ilgili olaylar: tasitlarin yitkama yaglama servislerinde bir silindir tizerinde yukar1
kaldirilmasi, is makinelerinin kepce kisminin hareketi, bitkileri ilaglamak i¢in purvazatorden
pliskiirtme yapilmasi, sehir sebeke suyunun evlere ulagmasi, oyuncak tabancadan suyun
fiskirmasi, arabalardaki fren sistemi

17.

18.

19.

Konular1 toparlayimn.

S1v1 basinci ve Pascal ilkesi konularini kisaca 6zetleyerek toparlayin. Bu dzetlemede
konunun giinliik yagamla iliskisini vurgulaymn. Bu vurgular yaparken yeri geldiginde senaryodaki
olaylar 6rnek gosterin.

Problem ¢oziimii yapiniz.
S1v1 basinci ve Pascal ilkesiyle ilgili problemler ¢oziin. Problemleri ¢cozerken senaryodaki
olaylarla ve yapilan deneylerle iligkilendirin.

Ogrencilere “calismanizi degerlendirin” kagitlarin1 dagitm.

Ogrencilere yaptiklar1 calismay1 degerlendirmelerini soyleyin. Bunun igin sizin 6grencilere
dagitacaginiz “calismanizi degerlendirin” kagitlarini doldurmalarini séyleyin. Bu boliimiin
bireysel olarak doldurulacagini hatirlatin.

B sikkinda 6grencilerin 6grendiklerini ifade ederken sadece yaziyla degil; grafik, tablo ve
cizim tekniklerini de kullanabilecekleri belirtilmistir. Bu yaklagim, 6grenciye esneklik
saglamaktadir. Yazi ile ifade edemedigi bir seyi 6grenci cizimle ifade edebilir.

C sikkinda 6grencilerin arkadaslarina yaptigi katkilardan ders cikarip sonraki ¢alismalarda bu
derslerin (deneyimlerin) nasil kullanilacagi ol¢iilmek istenmistir.

Ogrencilerin bu asamada yaptig1 degerlendirmeye 6z degerlendirme denir. Oz
degerlendirmenin neden dnemli oldugunu asagidaki agiklamalar dogrultusunda yapin. Ogrenciler
0z degerlendirmenin 6nemini ve kendilerine faydasini anladigi takdirde bu boliimii daha istekli
dolduracaklardir.

Oz degerlendirme: )

Belli bir konuda bireyin kendi kendisini degerlendirmesine 6z degerlendirme denir. Oz
degerlendirme, bireyin kendi yeteneklerini kendilerinin kesfetmelerine yardimci bir yaklagimdir.
Oz degerlendirme 6grencilerin okulda yaptiklar ¢alismalari, nasil diisiindiigiinii ve nasil yaptigin
degerlendirmelerini gerektirir.

¢ Kendini degerlendirme, 6grencilerin kendi giiclii ve zayif yonlerini tanimalarina yardim

eder.

¢ Performansinin diizeyi hakkinda karar vermek icin kisisel ya da kisiler arasi kriter koymada

ve 0grencinin motivasyonunun yiikselmesinde 6grencilere firsat verir.

e Ogrencilerin degisik durumlarda davramglarini kontrol altina almalarini saglar.

¢ Kendini degerlendirme ile 6grenci, siirecin bir parcasi oldugunu hisseder.

e Kendilerine disardan bakma yetisi gelisir.

Uyar1: Sinifta vakit harcamamak i¢in bu degerlendirme formunu evde doldurmalarini ve sonraki
derse mutlaka getirmelerini sdyleyin. Bu formlar1 okuyup 6grencilere doniit vermek, hem
ogrenciler hem de dersin islenisi iizerinde olumlu katkilar yapacaktir.
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UC DAGCININ MACERALARI

Ders Plam

Bu Senaryonun flgili Oldugu Konular

Acik hava (atmosfer) basinci
Kapali kaplardaki gazin basinci
Havanin kaldirma kuvveti
Bernoulli ilkesi

Bu senaryo ile verilemek istenen égrenci kazanimlari

Acik hava basincindaki degisimin balon tizerindeki etkisini tahmin eder.
Ucan balonun havada yiikselmesinin nedenini soyler.

Manometreli bir diizenekte kapali kaptaki gazin basincini bulur.

Acik hava basincinin sebebini soyler.

Acik hava basincinin degisimiyle olusan olaylara 6rnek verir.

Acik hava basincinin varliimi gosterir.

Gaz basinci ile sicaklik arasindaki iligkiyi sinar.

Bernoulli ilkesine dayanan bir olay ilkeyi kullanarak aciklar.

PN N B WD =

Onerilen siire: 5 ders saati

Smf i¢i Uygulama
Senaryoyu ogrencilere dagitin ve okumalarini soyleyin.
Bir 6grenciye senaryoyu ozet olarak anlattirin. Ya da siz 6zetleyiniz.

Ogrencilere sorunuz: Senaryoda anlatilanlar sizin basimzdan da gecti mi?

Evet cevabi icin: “Bu deneyiminizi dersimizin ileriki asamalarinda kullanacaksiniz.”

Hayir cevabr igin: “Boyle bir durumla karsilastiginizda ne yapmaniz gerektigini 6greneceksiniz.”
deyiniz.

Ogrencilere sorunuz: Dagcilarin karsilastigi problem durumlari var mdir varsa nelerdir?
Bunlar belirleyip “senaryoyu inceliyoruz” kagidindaki 1 nolu yere yazin deyin.

Rasgele bir 6grenci se¢ip buldugu problem durumlarini sorun. Séylenen her problemden sonra
sinifa bu problemi yazanlar el kaldirsin diye soylenir. Smifin tigte biri el kaldirirsa ve 6gretim
programinin amacina uygunsa o problem tahtaya “ortak sorularimz” olarak yazilir. Programin
amacina uymayan sorular1 “su asamada ayrinti, onun igin {izerinde durmayalim. Ama bir taraftan
bu problem iizerinde ¢alisabilirsiniz. Takildigimiz yerde ben yardimci olurum” denmelidir.

- Ogrencilere sizin tahtaya yazdigmiz “ortak sorularimiz”1 énlerindeki “senaryoyu inceliyoruz”
kagidindaki 2 nolu yere yazmalarini sdyleyin.

Dikkat: Ortak sorularimiz basligr alunda sadece programin amacina uygun sorularin olmasina
dikkat edin.

Belirlenen “Ortak Sorularimz” asagidaki gibi olmahdir:

Arabayla daga c¢ikilirken kulaklarinda neden agr1 hissettiler?

Gogmen kuslar uzun sure kanat ¢irpmadan nasil uguyorlar?

Parfiim kutusu ateste neden patliyor?

Ugan balonlari sisirmekte kullanilan 6zel gaz nedir? Ozellikleri nedir?

Dagin tepesinde ucan balonlar neden yiikselmeyip yerinde kaliyor ve hatta yere diistiyor?

Ucan balonlar belli bir yiikseklige ulaginca neden patliyor?

Insan nefesinin ne kadar giiclii oldugu nasil belirlenir?

P N B R =

Dagda su neden daha kisa siirede kayniyor?

Dikkat: Bu sorulardan herhangi biri 6grencilerden gelmezse bu sorular1 sinifa siz 6nerin ve oylayin.
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Ogrencilere, sorulara cevap bulmak icin “bilgi kaynaklarim” arastirmalarini soyleyiniz.
Karsilasilan problemlere iki sekilde cevap bulunabilecegini soyleyin: 1. Bilgi kaynaklari
arastirilarak. Kitap, ansiklopedi, dergi, gazete, Internet, uzman kisiler baslica bilgi kaynaklaridir.
2. Bilimsel aragtirma yontemi kullanilarak. Bilimsel arastirma yonteminde problemlere deney
yapilarak ¢6ziim aranir. Simdi sorularimiza cevap bulmak icin “bilgi kaynaklarini” arastiracagiz

deyin.

Bilgi kaynaklarini aragtirarak bilgiye ulagsma becerisi kazanmanin neden 6énemli oldugunu
“balik yemeyi degil, balik tutmayi 6gren” mantigi ile agiklayin.

Sinifa “senaryoyu inceliyoruz” kagidindaki 3 nolu yerdeki tablonun “belirledigim 6grenme
konular1” boliimiinii doldurmalarini soyleyin. Bunun igin 6 dakika siire verin. Ogrenciler bu
boliime konu ile ilgisiz seyler yazabilirler. Bu normaldir. Bu duruma miidahale etmeyiniz.
“Sinif¢a belirlenen 6grenme konular1” kisminda siz de devreye girip 6grencileri asil
odaklanilmasi gereken konulara yonlendireceksiniz. Tablonun nasil doldurulacagi konusunda
aciklama yapin. Asagida ornek bir tablo sunulmustur.
Dikkat: Bu tablo size fikir vermek i¢in sunulmustur. Yardim olsun diye tabloyu aynen bu sekilde

ogrencilere vermeyiniz.

Belirledigim Sinifca belirlenen Bilgi kaynaklarim Is plamm
0grenme 0grenme konulari
konulari
Sorunun Sorunun cevabina Soruyla ilgili bilgiye | Sorunun cevabina
cevabina ulagmak i¢in ulasabileceginiz ulasmak i¢in yapmaniz
ulagmak i¢in sinifca belirlenen kitap, ders kitabu, gereken isleri yazin.
neleri ogrenme konularini | dergi, gazete, (hangi isi, nasil
O0grenmeniz yazin. ansiklopedi, Internet, | yapacagim?)
gerektigini uzaman kisiler, vb.
yazin. bilgi kaynaklarimi
yazin.
- Dagda hava - Acik hava basinci | - Ders kitabi - Ansiklopedilerden
1 nasildir? (atmosfer basinci) - ansiklopedi havanin insan iizerine
’ - Internet etkisini arastiracagim.
soru - dagca1 - Sof6r Yilmaz
1em - sofor amcadan yardim
alacagim.
- Internet’ten atmosferle
ilgili bilgi
toplayacagim.
2 - U¢ma olayr nasil | - Ders kitabi
) oluyor? (kuslar, - Bilimsel dergiler
soru ucaklar) - Pilot
em - Bernoulli ilkesi
3. - Gazlarin
soru genlesmesi ve
icin basing¢ uygulamasi
4. - Ucan balonlar
soru neden yiikseliyor?
icin
S. - Havanin kaldirma
soru kuvveti
icin
6. - Acik hava basinci
soru (atmosfer basinci)
icin
7. - Akcigerlerdeki
soru havanin basinci
icin
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8 - Acik hava

’ basicinin suyun
soru L
icin kaynama siiresine
¢ etkisi

Ogrenciler, “belirledigim 6grenme konular1” boliimiinii doldurduktan sonra rasgele bir
secip segmedigini sorun. Ugte bir cogunluk da bu konular sectiyse tahtaya “sinifca belirlenen
ogrenme konularr” basghigi altinda bu konular1 yazin. Diger 6grencilere de soz hakki verin. Ugte
bir ¢cogunlugun saglandigi konular1 “sinifca belirlenen 6grenme konulari” bagligi altinda tahtaya
yazin. Sinifca belirlenen 6grenme konularinda yukaridaki tabloda belirtilen konular
mutlaka olmalidir. Bu konular, 6grenciler tarafindan 6nerilmediyse bular1 da siz 6nerin ve
“sinifca belirlenen 6grenme konular1” bagligi altina yazin. Tahtaya yazdiginiz bu 6grenme
konularimni “senaryoyu inceliyoruz” kagidindaki 3 nolu yerdeki “sinifca belirlenen 6grenme
konularr” boliimiine yazmalarini sdyleyin.

Dikkat: Ogrenciler, 6grenme konularina konuyla ilgisiz seyler yazabilir. Bu durumda,
yazilanlarin amacimiza hizmet etmeyecegini acgiklayin. Yukarida bahsedilen 6grenme konularinin
sorumuzla ilgili oldugunu ve onlarin itizerinde yogunlasilmasi gerektigini sdyleyin.

“Sinif¢a belirlenen 6grenme konular1” tabloya yazildiktan sonra “bilgi kaynaklarim” ve “is
planim” boliimlerinin doldurulmasi i¢in 6grencilere her biri i¢in 6 dakika siire verin.

Tablo tamamen doldurulduktan sonra dgrencilere ARASTIRMALARI ICIN 20 DK siire
verin. Arastirilacak konularin “sinif¢a belirlenen 6grenme konular1” olmasi gerektigini hatirlatin.
Elde ettikleri bilgiyi “senaryoyu inceliyoruz” kagidindaki 4 nolu yerdeki tabloya yazmalarini
sOyleyin.

Uyar1: Ogrenciler sorularna cevap bulamasa da 20 dakikadan fazla siire vermeyin.
Arastirmalarina evde devam etmelerini soyleyin. Ogrencileri her haliikarda ders disinda da
arastirma yapmaya cesaretlendirin. Bu konuda kaynak destegi i¢in sinifa konulan yeni kitaplara
vurgu yapin. Isteyen dgrencilere geri getirmek sartiyla bu kitaplardan verebileceginizi soyleyin.
Diger adimlar islenirken dahi 6grenciler arastirmalarina devam edebilirler. Elde ettikleri bilgileri
kagitlarina yazabilirler. Ogrencilerin bu noktay: bilmesi énemlidir.

Sorulara cevap bulmak icin simdi diger yontem olan “bilimsel arastirma yontemini”
kullanacagiz deyin.

Hipotez olusturma: Hipotez, “Problemde ortaya ¢ikan sorularin dogrulugu test edilmemis
cevabi1” olarak tanimlanir.

Ogrencilerin sorularla ilgili hipotezler olusturmasini ve bunlari “senaryoyu inceliyoruz”
kagidindaki A nolu yere yazmalarmni séyleyin. Hipotez nasil yazilir 6rnekler verin. Ornegin bir
trafik kazasi olayiyla ilgili hipotez: “Arabanin 6ndeki araca carpmasina lastiklerin ¢ok inik olmasi
yol agmistir.”

Uyar1: Ogrenciler senaryoyla ilgili hipotez yazmada zorlanabilirler. Bu durumda senaryoyla ilgili
ornek bir hipotez sdyleyiniz: “Daga cikildik¢a kulak agrimasinin nedeni yiikseklerde riizgarin
siddetli esmesidir.” gibi.

Amaca uygun hipotezleri sinifca belirleme: Rasgele bir 6grenci segip olusturdugu hipotezleri
soyletin. Her hipotez okunduktan sonra sinifa “bu hipotez problemi ¢zmek i¢in isimize yarar
mi1?” diye sorulur. Diistinmeleri i¢in 10-15 saniye siire verilir. Siifca kisa fakat verimli
tartismalar yapilir. Tartigmaya siz de katilin ve fikirlerinizi sdyleyin. Ogrencilerin konuyla
alakasiz yerlere gitmesini 6nlemek igin sizin tartismalarda gerekli agiklamalar1 yapmaniz
onemlidir. Cogunluk evet diyorsa bu hipotez tahtaya yazilir. Ogrencilerin hipotezlerini bu sekilde
inceleyin. Ogrencilerden problemin ¢oziimiine yonelik uygun hipotezler gelmezse asagidaki
hipotezleri sinifa siz sunun. Hipotezi sunarken gerekgelerini de aciklayip 6grencilerin zihinsel
olarak kavramalarmi saglayin. Ogrencilerin onayina sunun ve tahtaya yazin.

Sizin 6nereceginiz hipotezler sunlar olmalidir:
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1. soru icin hipotez: Arabayla daga cikilirken kulaklarinda agri hissetmelerinin nedeni hava
basincinin degismesidir.

2. soru icin hipotez: Kanadin altinda ve iistiinde olusan basing degisimlerinden dolay:
gocmen kuslar uzun sure kanat ¢irpmadan ugar.

3. soru icin hipotez: Parfiim kutusunun ateste patlamasinin nedeni i¢indeki gazin sicaklikla
genlesmesidir.

4. soru icin hipotez: Bilgi sorusu oldugundan hipotez yazilmayacaktir.

5. soru icin hipotez: Dagin tepesinde ucan balonlarin yiikselmeyip yerinde kalmasi ve hatta
yere dilsmesinin nedeni yiikseklerde havanin 6z kiitlesinin azalmasidir.

6. soru icin hipotez: Ucan balonlarin belli bir yiikseklige ulasinca patlamasinin nedeni
yiikseklerde hava basincinin azalmasidir.

7. soru icin hipotez: Bir U borusundaki siviya iiflendiginde o sivinin yiikselme miktari,
verilen nefesin ne kadar giiclii oldugunu gosterir.

8. soru icin hipotez: Dagda suyun daha kisa siirede kaynamasinin nedeni yiikseklerde agik

hava basmcinin az olmasidir.

Dikkat: Her soru i¢in tahtaya yazilan hipotezlerin biri mutlaka sizin 6nerdiginiz hipotez
olmalidir.

Sinif¢a belirlenen hipotezleri 6grencilerin “senaryoyu inceliyoruz” kagidindaki B nolu
maddeye yazmalarimi sdyleyin.

10. Simifca Belirlenen Hipotezlerden Birini Se¢cme

11.

Tahtaya sizin 6nerdiginizle birlikte birden ¢ok hipotez yazildiysa, sizin yazdigimiz hipotez
tizerinde uzlagsmaya calisin. (Vakit kisitli oldugundan tiim hipotezleri test etmek miimkiin
olamayacagi icin boyle bir yola bagvuruyoruz). Bunun igin 6grencilere sizin hipotezinizin amaca
daha iyi hizmet edeceg@ini gosteren agiklamalar yapin. Ogrencilere diger hipotezleri evde test
edebileceklerini bunun i¢in kendilerine yardimci olabileceginizi sdyleyin. Bu calismalarinda
basarili olduklar takdirde notla odiillendirileceklerini soyleyin.

Segilen hipotezi “senaryoyu inceliyoruz” kagidindaki C nolu maddeye yazmalarini sdyleyin.

Hipotezleri test etmek icin her 6grencinin deney tasarlamasi: Ogrencilere “hipotezleri test
etmenin yolu deney yapmaktir” deyin. Deneyle ilgili her tiirlii bilgi, deney malzemeleri ve
deneyin nasil yapilacaginin “senaryoyu inceliyoruz” kagidindaki D nolu maddeye yazmalarini
sOyleyin.

Uyar1: Ogrenciler hipotezleri test etmek igin deney tasarlamada zorlanabilirler. Bu normaldir.
Ciinkii 6grenciler senaryodaki gercek olayr deney ortamina aktaramayabilir. “Kuma Takilan
Bisiklet” senaryosunda deney ortamina gecis mantigini hatirlatin.

12. Hipotezleri test etmek icin uygun deneylerin simfca belirlenmesi: Her 6grenci deneyini

belirledikten sonra, 6grencilere soz hakki vererek deneylerini sinifa sunmalar saglanir. Ogretmen
olarak siz de asagidaki tabloda goriilen deneyleri 6nerin. Sunulan bu 6nerilerden sonra en uygun
deneyi sinifca belirleyin. Deney belirlenirken 6grencilerin su kriterlere dikkat etmesi gerektigini
sOyleyin: deneyin uygulanabilirligi ve basit ara¢ gereglerle yapilabilmesi. Bu kriterlere gore sizin
onerdiginiz deneyin se¢ilmesi beklenir. Bu deneyin uygunlugu konusunda sinifa gerekli
aciklamalar1 yapin. Eger 6grencilerden kriterlere uygun bir deney geldiyse bu deneyi evde yapip
sonraki derse sinifa getirmelerini sdyleyin. Burada yapilacak basarili calismalarin notla
odiillendirilecegini sdyleyin. Sinifca belirlenen uygun deneyin “senaryoyu inceliyoruz”
kagidindaki E nolu yere yazilmasi gerektigini sdyleyin.

Sizin 6nereceginiz deneyler asagidaki gibidir:

1. hipotez icin deney: Meyve suyu kutusu deneyi (ders kitabi, sayfa 106)

2. hipotez icin deney: Kagit deneyi (ders kitabi, sayfa 107)

3. hipotez icin deney: Genisleyen balon (13. maddede agiklanmistir)

4. hipotez icin deney: Hipotez yazilmadigindan deney yok.

5. hipotez icin deney: Suda yiikselen havada diisen balon (13. maddede agiklanmistir)

6. hipotez icin deney: Deney imkani yok
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7. hipotez icin deney: Akcigerlerimdeki havanin da bir basinci var mi1? (ders kitabi, sayfa 116)

8. hipotez icin deney: Deney imkani yok.

13. Hipotezleri test etmek icin secilen en uygun deneylerin yapilmasi: Ders kitabinda olan
deneyleri kitapta anlatildig: sekliyle yapin. Ders kitabinda olmayan deneyler asagida
aciklanacaktir. Siz deneyi yaparken ayni zamanda 6grencilerin “senaryoyu inceliyoruz”
kagidindaki deneyle ilgili veri tablolarini doldurmalarini sdyleyin. Deneyleri tiim sinifin
gorebilecegi bir yerde yapin. “Verilerinizi degerlendirin” ve “vardiginiz sonug nedir?”
boliimlerini 6grencilere soz hakki verip fikirlerini alarak, tartistirarak isleyin. Siz rehber
konumunda olun. Bu boliimlerdeki sorularin cevaplarint “senaryoyu inceliyoruz” kagidindaki F
nolu yerdeki ilgili boliime yazmalarimi soyleyin. Buradaki sorular 6grencilerle tartisildiktan sonra
deneyle iligkili tanimlar, bilgiler, formiiller, vs. senaryo ile iligkilendirilerek verilir.
Uyar1: Deney yapilirken deneydeki degiskenleri agiklayarak tanimlayiniz. Ogrencilere bu
degiskenleri “senaryoyu inceliyoruz” kagidindaki 9 nolu yerdeki “degiskenler tablosuna”
yazmalarmi sdyleyin. Deneylerdeki degiskenler asagidaki gibidir:

deneyi

cinsi

icindeki hava miktar1

Sabit tutulan degisken | Degistirilen degisken | Olciilen degisken
1. hipotezin Meyve suyu kutusunun | Meyve suyu kutusu 112/1[1 izzsns(;la}l,g

biiziilme miktar1

2. hipotezin
deneyi

Kagidin cinsi

Uflenen hava miktar1

Kagidin yiikselme
miktar1

3. hipotezin
deneyi

Balonun cinsi

Suyun sicakligi

Balonun genisleme
miktar1

5. hipotezin
deneyi

Balon i¢indeki hava
miktar1

Balonun bulundugu
ortamin ozkiitlesi

Balonun hareketi

7. hipotezin
deneyi

U borusundaki s1vi
miktari

Uflenen hava miktar1

U borusunun
kollar1 arasimdaki
stvi seviyesi farki

Dikkat: Deneyleri tamamladiginizda gercek yasamdan deney ortamina gegisle ilgili
aciklamalarda bulunun. “Kuma Takilan Bisiklet” senaryosundaki yaklagimi burada da kullanin.

Birinci deneyde meyve suyu kutusundaki biiziilme basincin kulak zarma etkisi olarak diigiiniiliir.
Ikinci deneyde kagit, kusun kanadi olarak diisiiniiliir. Uciincii deneyde parfiim kutusunu balon,

patlamayz ise balonun genislemesi temsil eder. Besinci deneyde su ortami deniz seviyesini, hava
ortami ise dagin tepesini temsil etmektedir. Altinct deneyde su ortami deniz seviyesini, hava
ortami ise ucan balonun yiikseklerdeki konumunu temsil eder.

1.hipotez icin deneyin yapilisi: Meyve Suyu Kutusu Deneyi
Malzemeler: bos meyve suyu kutusu, pipet
Deneyin Yapulisi: Pipet yardimiyla kutu igindeki havay iginize ¢ekin. Kutunun ice dogru
¢oktuigiinti goreceksiniz.
Ogrencilere sorun: Kutunun ige dogru ¢okmesinin nedeni nedir? Cevabi “senaryoyu inceliyoruz”
kagidindaki F nolu yerdeki ilgili boliime yazmalarini sdyleyin.

2.hipotez icin deneyin yapihsi: Kagit Deneyi
Malzemeler: A4 kagit
Deneyin Yapilisi: A4 kagidini 10 cm genisliginde kesin. Kagidin bir ucunu agziniza yaklastirin ve
tizerinden iifleyin. Kagidin yukari1 dogru kalktig1 gozlenir.
Ogrencilere sorun: Kagidin yukar1 dogru yiikselmesinin nedeni nedir? Cevabi “senaryoyu
inceliyoruz” kagidindaki F nolu yerdeki ilgili béliime yazmalarini sdyleyin.

3.hipotez icin deneyin yapihsi: Genisleyen Balon
Malzemeler: biiyiik kavanoz, kaynar su, balon, 100 g agirlik
Deneyin Yapulisi: Kavanoza kaynar suyu koyunuz. Balonu ¢ok az sisirin ve iple baglayiniz.
Balonun agzina 100 gramlik agirligi baglayiniz. Bir 6grenci ¢agirip balonu ellettirerek sisligini
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kontrol ettiriniz. Daha sonra balonu yavasca kaynar su dolu kavanozun igine birakiniz. 30 saniye
kadar bekletiniz. Balonu kavanozdan ¢ikarin ve ayn1 6grenciye balonu ellettirerek sisligini
kontrol ettiriniz.

Ogrencilere sorun: Balonun sicak suda sismesinin nedeni nedir? Cevabi “senaryoyu inceliyoruz”
kagidindaki F nolu yerdeki ilgili boliime yazmalarmni sdyleyin.

S.hipotez icin deneyin yapihisi: Suda Yiikselen Havada Diisen Balon
Malzemeler: Balon, derin kap, su
Deneyin Yapulisi: Balonu sisirin ve agzini iple baglayin. Balonu i¢i su dolu kabin dibine getirin ve
serbest birakin. Balon, su yiizeyine ¢ikacaktir. Daha sonra ayni balonu havada serbest birakin.
Balon yere diisecektir. {lk durumda balonun bulundugu ortam olan su, balon i¢indeki havadan
daha yogun (6z kiitlesi daha biiyiik) oldugundan balon su icinde yiikselmistir. (suyun
ozkiitlesi=1000 kg/m’, havanin 6zkiitlesi=1,29 kg/m”). Ikinci durumda balonun bulundugu ortam
olan havanin yogunlugu, balonun i¢indeki havanin (karbondioksit gazi) yogunlugundan daha
kiiciiktiir. Bu nedenle balon havada yiikselemez, yere diiser. ilk durumdaki su ortam1 deniz
seviyesindeki hava ortamina benzetilir. Ikinci durumdaki hava ortam, yiikseklerdeki havaya
benzetilir. Ciinkii deniz seviyesindeki havanin 6z kiitlesi, yiikseklerdeki havanin 6z kiitlesinden
daha biiyiiktiir. Deneyimizde de suyun 6z kiitlesi, havanin 6z kiitlesinden daha biiytiktiir.
Ogrencilere sorun: Balonun suda yiikselip havada yere diismesinin nedeni nedir? Cevabi
“senaryoyu inceliyoruz” kagidindaki F nolu yerdeki ilgili béliime yazmalarini sdyleyin.

8. hipotezin deneyi i¢in aciklama: Bu hipotez tecriibe edilerek denenebilir. Hem sehirde
hem de dagda suyun kaynama siireleri ol¢iiliir ve karsilastirilir. Diger bir yontem, basinci
azaltilmig bir ortam olusturmak ve suyun bu ortamda kaynama siiresini 6l¢gmektir. Diidiiklii
tencere bu olayin tam tersine bir 6rnektir. Diidiiklii tencere agik hava basincinin yaklasik iki kati
bir basing olusturur. Bu durumda suyun kaynama siiresi artar. Burada bahsedilen yontemler, okul
ortaminda yapilabilecek deneyler degildir.

14. Kurulan hipotezin desteklenip desteklenmedigine karar verilir:

Yapilan deneyler sonucunda hipotezin desteklenip desteklenmedigi konusunda 6grencilerin
tartismasint sdyleyin. Ogrencilerin fikirlerini sorun. Daha sonara sozii siz alip “Yapilan deney
sonuglar1 hipotezin desteklendigini gosterir.” deyin ve bununla ilgili agciklamalar yapin. Varilan
sonucu “senaryoyu inceliyoruz” kagidindaki G nolu yere yazmalarini soyleyin.

Dikkat: “hipotez dogrudur” veya “hipotez yanlistir” gibi ifadeler kavram yanilgisidir. Hipotezin
dogrulugundan veya yanlishgindan bahsedilemez. Hipotezin dogrulugu veya yanlishigi konusunda
sadece deliller sunulur ve boylece hipotezler desteklenir. Yaptigimiz deneyin sonuglari
hipotezlerin dogrulugu i¢in sadece bir delildir. Bu noktay1 6grencilerin kavramasi 6nemlidir.

15. Senaryodaki problemin ¢éziimii icin senaryo kahramanlarina ne dnerirsiniz? sorusunu sinifa
sorun. Ogrencilerin yapilan deneyi dikkate alarak 6neri sunmasini sdyleyin. Onerileri “senaryoyu
inceliyoruz” kagidindaki H nolu yere yazmalarim soyleyin. 2-3 dakika siire verin. Ogrencilere soz
hakki vererek onerilerini sinifa sunma firsati verin. Yaptiklari onerileri, basing kavramint
kullanarak agiklamalarini isteyin. Daha sonra siz de onerilerinizi sunun. Bu onerileri de
kagitlarina yazmalarini soyleyin.

Dikkat: Bu senaryoda her soru icin dgrencilerden oneri istenmemektedir. Oneri istenilen sorular
asagidaki tabloda verilmistir.
Ogrencilere sunabileceginiz oneriler:

1. soru i¢in dneri: Sakiz ¢ignemek. Kulak bu sekilde siirekli hareket eder ve kulak zar1
degisen dis basinca gore kendini ayarlar.

3. soru icin Oneri: Parfiim kutusu atese atilmamalidir.

5. soru icin Oneri: Balonu 06z kiitlesi daha kiigiik bir gazla doldurmalilar.

6. soru icin oneri: Ucan balon daha dayanikli ve esnek bir malzemeden yapilabilir.

16. Ogrencilere senaryodaki olay ve problemi diisiinmelerini soyleyin.
“Bu olay1 6grenmeniz giinlitk yasamda baska hangi olaylart anlamanizi saglar?” diye sorun.
Bu olaylar ve agiklamalarini “Senaryoyu inceliyoruz kagidindaki I nolu yere yazin” deyin. 2-3
dakika siire verin. Ogrenciler benzer olaylar bulmada zorlaniyorsa bilgi kaynaklarina
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yonlendirebilirsiniz. Burada amag, edinilen bilgilerin giinlitkk yasamdaki diger benzer olaylarin
anlagilmasinda kullanilabilmesini saglamaktir. Ogrenciler 6ncelikle giinliik yasamdan senaryoda
inceledikleri probleme benzer olaylar bulabilmelidir. Daha sonra bu problemlerin ¢oziimii igin
edindikleri bilgileri kullanabilmelidir.

Ogrencilere yazdiklarini sinifla paylagmasi icin séz hakki verin. Soylenenlerin uygunlugu
konusunda agiklamalarda bulunun. Daha sonra siz giinliik yasamdaki diger benzer olaylar i¢cin
ornekler verin. Once 6rnegi soyleyin. Sonra “bu 6rnek senaryomuzdaki hangi problem durumuna
(olaya) benziyor” diye sorun. Ogrenci fikirlerini aldiktan sonra siz dogrusunu gerekli agiklamalar1
yaparak soyleyin. Kullanabileceginiz 6rnekler sunlar olabilir:

Senaryodaki Olaylara Benzer Diger Olaylar

1. soruyla ilgili olaylar: denizde dibe dalinca kulaklarin agrimasi, G6lbasi’ndan Kizilay’a
giderken yolda kulaklarin agrimasi

2. soruyla ilgili olaylar: ucaklarin u¢masi, ugcurtmanin ugmasi

3. soruyla ilgili olaylar: inik topun giinesli havada sismesi

5. soruyla ilgili olaylar: sicak hava balonlarinin u¢masi

8. soruyla ilgili olaylar: diidiiklii tencerede yemegin daha ¢abuk pismesi (senaryodaki olayin
tam tersi)

17.

18.

19.

Konular: toparlayin.

Acik hava basinci, kapali kaptaki gaz basinci, havanin kaldirma kuvveti ve Bernoulli ilkesi
konularini kisaca 6zetleyerek toparlayin. Bu 6zetlemede konunun giinliik yasamla iliskisini
vurgulayin. Bu vurgulart yaparken yeri geldiginde senaryodaki olaylar1 6rnek gosterin.
Aciklamalarmizda yeri geldiginde ilgili formiillere deginin.

Problem ¢oziimii yapimz.

Acik hava basinci, kapali kaptaki gaz basinci, havanin kaldirma kuvveti ve Bernoulli
ilkesiyle ilgili problemler ¢6ziin. Problemleri ¢ozerken senaryodaki olaylarla ve yapilan
deneylerle iliskilendirin.

Ogrencilere “‘cahsmamz degerlendirin” kagitlarim dagitmn.

Ogrencilere yaptiklar1 calismay1 degerlendirmelerini soyleyin. Bunun igin sizin 6grencilere
dagitacaginiz “calismanizi degerlendirin” kagitlarint doldurmalarini séyleyin. Bu boliimiin
bireysel olarak doldurulacagini hatirlatin.

B sikkinda 6grencilerin 6grendiklerini ifade ederken sadece yaziyla degil; grafik, tablo ve
cizim tekniklerini de kullanabilecekleri belirtilmistir. Bu yaklagim, 6grenciye esneklik
saglamaktadir. Yazi ile ifade edemedigi bir seyi 6grenci cizimle ifade edebilir.

C sikkinda 6grencilerin arkadaslarina yaptigi katkilardan ders cikarip sonraki ¢alismalarda bu
derslerin (deneyimlerin) nasil kullanilacagi ol¢iilmek istenmistir.

Ogrencilerin bu asamada yaptig1 degerlendirmeye 6z degerlendirme denir. Oz
degerlendirmenin neden dnemli oldugunu asagidaki agiklamalar dogrultusunda yapin. Ogrenciler
0z degerlendirmenin 6nemini ve kendilerine faydasini anladigi takdirde bu boliimii daha istekli
dolduracaklardir.

Oz degerlendirme:

Belli bir konuda bireyin kendi kendisini degerlendirmesine 6z degerlendirme denir. Oz
degerlendirme, bireyin kendi yeteneklerini kendilerinin kesfetmelerine yardimeci bir yaklagimdir.
Oz degerlendirme 6grencilerin okulda yaptiklari ¢alismalari, nasil diisiindiigiinii ve nasil yaptigmni
degerlendirmelerini gerektirir.

e Kendini degerlendirme, 6grencilerin kendi giiclii ve zayif yonlerini tanimalarina yardim

eder.

¢ Performansinin diizeyi hakkinda karar vermek icin kisisel ya da kisiler arasi kriter koymada

ve Ogrencinin motivasyonunun yiikselmesinde 6grencilere firsat verir.

e Ogrencilerin degisik durumlarda davramglarini kontrol altina almalarini saglar.

¢ Kendini degerlendirme ile 6grenci, siirecin bir parcasi oldugunu hisseder.
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e Kendilerine disardan bakma yetisi gelisir.

Uyar1: Sinifta vakit harcamamak i¢in bu degerlendirme formunu evde doldurmalarini ve sonraki
derse mutlaka getirmelerini sdyleyin. Bu formlar1 okuyup 6grencilere doniit vermek, hem
ogrenciler hem de dersin islenisi iizerinde olumlu katkilar yapacaktir.



306

AYSEGUL’UN KAMP MACERALARI-2

Ders Plam

Bu Senaryonun flgili Oldugu Konular

Sivilarin kaldirma kuvveti
Arsimet ilkesi

Bu senaryo ile verilmek istenen 6grenci kazanimlari

1.
2.
3.
4

5.

Cisimlerin yiizebilmesinde hacmin etkisini agiklar.

Su igerisine birakilan cisimlerin konumunu belirlerken yiizme kosullarimi kullanir.

Arsimet ilkesini kullanarak problemler ¢ozer.

Bir cismin farkli sivilarda farkli konumda bulunmasiyla ilgili olarak verilen ifadelerden uygun
olanini ayirt eder.

Verilen 6rnek durumlara dayanarak cismin yeni bir durumda sivi i¢indeki konumunu bulur.

Onerilen siire: 3 ders saati

Smif i¢i Uygulama

Senaryoyu ogrencilere dagitin ve okumalarini soyleyin.
Bir 6grenciye senaryoyu ozet olarak anlattirin.

Ogrencilere sorunuz: Senaryoda anlatilanlar sizin basimzdan da gecti mi?

Evet cevabi icin: “Bu deneyiminizi dersimizin ileriki asamalarinda kullanacaksiniz.”

Hayir cevabr igin: “Boyle bir durumla karsilastiginizda ne yapmaniz gerektigini 6greneceksiniz.”
deyiniz.

Ogrencilere sorunuz: Aysegiil ve arkadaslarimin karsilastigi problem durumlari var midir
varsa nelerdir? Bunlari belirleyip “senaryoyu inceliyoruz” kagidindaki 1 nolu yere yazin deyin.

Rasgele bir 6grenci segip bulduklar1 problem durumlarini sorun. Soylenen her problemden sonra
sinifa bu problemi yazanlar el kaldirsin diye soylenir. Smifin tigte biri el kaldirirsa ve 6gretim
programinin amacina uygunsa o problem tahtaya “ortak sorularimz” olarak yazilir. Programin
amacina uymayan sorular1 “su asamada ayrinti, onun igin {izerinde durmayalim. Ama bir taraftan
bu problem iizerinde ¢alisabilirsiniz. Takildigimiz yerde ben yardimci olurum” denmelidir.
- Ogrencilere sizin tahtaya yazdigmiz “ortak sorularimiz”1 énlerindeki “senaryoyu inceliyoruz”
kagidindaki 2 nolu yere yazmalarini sdyleyin.
Dikkat: Ortak sorularimiz basligr alunda sadece programin amacina uygun sorularin olmasina
dikkat edin.

Belirlenen “Ortak Sorularimz” asagidaki gibi olmahdir:

1. Tas, kumsaldakine gore denizde neden daha kolay kaldiriliyor?

2. Aysegiil, denizde sirtiistii rahatlikla yatabilirken havuzda neden biraz batiyor?

3. Portakal kabukluyken suda batmazken, kabugu soyulunca neden batiyor?

4. Aysegiil derin nefes alinca suda biraz yiikselirken, nefesini verdiginde neden biraz
batiyor?

5. Kiigiik taglar suda batarken nasil oluyor da kocaman gemiler yiizebiliyor?

6. Denizaltinin suya batip ¢ikmasi nasil oluyor?

Dikkat: Bu sorulardan herhangi biri 6grencilerden gelmedigi takdirde bu sorulari sinifa siz 6nerin
ve oylaym.

Ogrencilere, sorulara cevap bulmak icin “bilgi kaynaklarim” arastirmalarini soyleyiniz.
Karsilasilan problemlere iki sekilde cevap bulunabilecegini soyleyin: 1. Bilgi kaynaklari
arastirilarak. Kitap, ansiklopedi, dergi, gazete, Internet, uzman kisiler baslica bilgi kaynaklaridir.
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2. Bilimsel aragtirma yontemi kullanilarak. Bilimsel arastirma yonteminde problemlere deney
yapilarak ¢6ziim aranir. Simdi sorularimiza cevap bulmak icin “bilgi kaynaklarini” arastiracagiz
deyin.
Bilgi kaynaklarini aragtirarak bilgiye ulagsma becerisi kazanmanin neden 6énemli oldugunu
“balik yemeyi degil, balik tutmayi 6gren” mantigi ile agiklayin.
Sinifa “senaryoyu inceliyoruz” kagidindaki 3 nolu yerdeki tablonun “belirledigim 6grenme
konular1” boliimiinii doldurmalarini soyleyin. Bunun igin 6 dakika siire verin. Ogrenciler bu
boliime konu ile ilgisiz seyler yazabilirler. Bu normaldir. Bu duruma miidahale etmeyiniz.
“Sinif¢a belirlenen 6grenme konular1” kisminda siz de devreye girip 6grencileri asil
odaklanilmasi gereken konulara yonlendireceksiniz. Tablonun nasil doldurulacagi konusunda
aciklama yapin. Asagida ornek bir tablo sunulmustur.

Dikkat: Bu tablo size fikir vermek i¢in sunulmustur. Yardim olsun diye tabloyu aynen bu sekilde

ogrencilere vermeyiniz.

ulagmak i¢in
neleri

belirlenen 6grenme
konularint yazin.

Belirledigim Sinifca belirlenen Bilgi kaynaklarim Is plamm
0grenme 0grenme konulari

konular:

Sorunun Sorunun cevabina Soruyla ilgili bilgiye | Sorunun cevabina
cevabina ulasmak i¢in sinifca | ulasabileceginiz ulasmak i¢in yapmaniz

kitap, ders kitabu,
dergi, gazete,

gereken isleri yazin.
(hangi isi, nasil

O0grenmeniz ansiklopedi, yapacagim?)
gerektigini Internet, uzaman
yazin. kisiler, vb. bilgi
kaynaklarini yazin.
- Tas suda - Suyun, icindeki - Ders kitabi - Ansiklopedilerden
hafifler mi? cisimler {izerine - Ansiklopedi suyun cisimler iizerine
etkisi - Internet etkisini arastiracagum.
- Cisimlerin sudaki | - Balik¢i - Balikeilikla ugragan
1. ve havadaki - Bilim dergileri Ekrem abiden yardim
soru agirliklart degisir alacagim.
icin mi? - Internet’ten suyun
icindeki cisimlere
etkisiyle ilgili bilgi
toplayacagim.
2. - Ozkiitlenin yiizme | - Ders kitabi
soru tizerine etkisi - Bilimsel dergiler
i 9in - Yiiziici
3. - Cisimlerin
soru hacimlerinin yiizme
icin tizerine etkisi
4. - Cisimlerin
soru hacimlerinin yiizme
icin tizerine etkisi
5. - Cisimlerin
soru hacimlerinin yiizme
icin tizerine etkisi
6. - denizaltinin yiiziip
soru batmasini saglayan

icin

sistem
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Ogrenciler “belirledigim 6grenme konular1” béliimiinii doldurduktan sonra rasgele bir
ogrenci sec¢in. Belirledikleri 6grenme konularini séylemelerini isteyin. Diger 6grencilere bu
konular1 segip segmedigini sorun. Ugte bir cogunluk da bu konular sectiyse tahtaya “sinifca
belirlenen 6grenme konular1” basligi altinda bu konular1 yazin. Diger 6grencilere de s6z hakki
verin. Ugte bir cogunlugun saglandigi konular1 “sinifca belirlenen 6grenme konular1” baslhig
altinda tahtaya yazin. Ogrenme konularinda yukaridaki tabloda belirtilen konular mutlaka
olmalidir. Bu konular, 6grenciler tarafindan 6nerilmediyse bular1 da siz 6nerin ve “sinifca
belirlenen 6grenme konular1” bagligi altina yazin. Tahtaya yazdiginiz bu 6grenme konularini
“senaryoyu inceliyoruz” kagidindaki 3 nolu yerdeki “simnifca belirlenen 6grenme konularr”
boliimiine yazmalarini sdyleyin.

Dikkat: Ogrenciler, 6grenme konularina konuyla ilgisiz seyler yazabilir. Bu durumda,
yazilanlarin amacimiza hizmet etmeyecegini acgiklayin. Yukarida bahsedilen 6grenme konularinin
sorumuzla ilgili oldugunu ve onlarin tizerinde yogunlasilmasi gerektigini sdyleyin.

“Sinif¢a belirlenen 6grenme konular1” tabloya yazildiktan sonra “bilgi kaynaklarimiz” ve “is
planimiz” boliimlerinin doldurulmasi i¢in 6grencilere her biri igin 6 dakika siire verin.

Tablo tamamen doldurulduktan sonra grencilere ARASTIRMALARI ICIN 20 DK siire
verin. Arastirilacak konularin “sinif¢a belirlenen 6grenme konular1” olmasi gerektigini hatirlatin.
Elde ettikleri bilgiyi “senaryoyu inceliyoruz” kagidindaki 4 nolu yerdeki tabloya yazmalarini
sOyleyin.

Uyar1: Ogrenciler sorularina cevap bulamasa da 20 dakikadan fazla siire vermeyin.
Arastirmalarina evde devam etmelerini soyleyin. Ogrencileri her haliikarda ders disinda da
arastirma yapmaya cesaretlendirin. Bu konuda kaynak destegi i¢in sinifa konulan yeni kitaplara
vurgu yapin. Isteyen dgrencilere geri getirmek sartiyla bu kitaplardan verebileceginizi soyleyin.
Diger adimlar islenirken dahi 6grenciler arastirmalarina devam edebilirler. Elde ettikleri bilgileri
kagitlarina yazabilirler. Ogrencilerin bu noktay: bilmesi 6nemlidir.

Sorulara cevap bulmak icin simdi diger yontem olan “bilimsel arastirma yontemini’
kullanacagiz deyin.

Hipotez olusturma: Hipotez, “Problemde ortaya ¢ikan sorularin dogrulugu test edilmemis
cevabi1” olarak tanimlanir.

Ogrencilerin sorularla ilgili hipotezler olusturmasini ve bunlari “senaryoyu inceliyoruz”
kagidindaki A nolu yere yazmalarmni sdyleyin. Hipotez nasil yazilir 6rnekler verin. Ornegin bir
trafik kazasi olayiyla ilgili hipotez: “Arabanin 6ndeki araca carpmasina lastiklerin ¢ok inik olmasi
yol agmistir.”

Uyar1: Ogrenciler senaryoyla ilgili hipotez yazmada zorlanabilirler. Bu durumda senaryoyla ilgili
ornek bir hipotez sdyleyiniz: “Tagin kumsaldakine gore denizde daha kolay kaldirilmasinin
nedeni tagin suda yumusamasidir.” gibi.

Amaca uygun hipotezleri sinifca belirleme: Rasgele bir 6grenci se¢ip olusturduklar hipotezleri
soyletin. Her hipotez okunduktan sonra sinifa “bu hipotez problemi ¢zmek i¢in isimize yarar
mi1?” diye sorulur. Diistinmeleri i¢in 20-30 saniye siire verilir. Siifca kisa fakat verimli
tartismalar yapilir. Tartigmaya siz de katilin ve fikirlerinizi sdyleyin. Ogrencilerin konuyla
alakasiz yerlere gitmesini 6nlemek igin sizin tartismalarda gerekli aciklamalar1 yapmaniz
onemlidir. Cogunluk evet diyorsa bu hipotez tahtaya yazilir. Ogrencilerin hipotezlerini bu sekilde
inceleyin. Ogrencilerden problemin ¢oziimiine yonelik uygun hipotezler gelmezse asagidaki
hipotezleri sinifa siz sunun. Hipotezi sunarken gerekgelerini de aciklayip 6grencilerin zihinsel
olarak kavramalarmi saglayin. Ogrencilerin onayina sunun ve tahtaya yazin.

Sizin 6nereceginiz hipotezler sunlar olmalidir:

1. soru i¢in hipotez: Tasin, kumsaldakine gore denizde daha kolay kaldirilmasinin nedeni
suyun tasa uyguladigi kaldirma kuvvetidir.

2. soru icin hipotez: Aysegiil, denizde sirtiistii rahatlikla yatabilirken havuzda biraz batmasinin
nedeni deniz ve havuz suyunun 6z kiitlelerinin farkli olmasidir.
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3. soru icin hipotez: Portakal kabukluyken, kabuksuz duruma gore hacmi daha fazla
oldugundan (6z kiitlesi daha kii¢iik oldugundan) suda batmaz.

4. soru icin hipotez: Aysegiil derin nefes alinca hacmi arttigindan (6z kiitlesi azaldigindan)
dolay1 suda biraz yiikselir.

5. soru icin hipotez: Geminin 6z kiitlesi suyun 6z kiitlesinden daha kiigiik oldugundan yiizer,
tagin 0z kiitlesi suyunkinden biiyiik oldugundan batar.

6. soru icin hipotez: Denizaltinin yiiziip batmasini saglayan 6z kiitlesindeki degismedir.

Dikkat: Her soru i¢in tahtaya yazilan hipotezlerin biri mutlaka sizin 6nerdiginiz hipotez
olmalidir.

Sinif¢a belirlenen hipotezleri 6grencilerin “senaryoyu inceliyoruz” kagidindaki B nolu
maddeye yazmalarimi sdyleyin.

10. Smifca Belirlenen Hipotezlerden Birini Se¢cme

Tahtaya sizin 6nerdiginizle birlikte birden ¢ok hipotez yazildiysa, sizin yazdigimniz hipotez
tizerinde uzlagsmaya calisin. (Vakit kisitli oldugundan tiim hipotezleri test etmek miimkiin
olamayacagi icin boyle bir yola bagvuruyoruz). Bunun icin 6grencilere sizin hipotezinizin amaca
daha iyi hizmet edeceg@ini gosteren agiklamalar yapin. Ogrencilere diger hipotezleri evde test
edebileceklerini bunun i¢in kendilerine yardimci olabileceginizi sdyleyin. Bu calismalarinda
basarili olduklar takdirde notla odiillendirileceklerini soyleyin.

Segilen hipotezi “senaryoyu inceliyoruz” kagidindaki C nolu maddeye yazmalarini sdyleyin.

11. Hipotezleri test etmek icin her 6grencinin deney tasarlamasi: Ogrencilere “hipotezleri test
etmenin yolu deney yapmaktir” deyin. Deneyle ilgili her tiirlii bilgi, deney malzemeleri ve
deneyin nasil yapilacaginin “senaryoyu inceliyoruz” kagidindaki D nolu maddeye yazmalarini
sOyleyin.

Uyar1: Ogrenciler hipotezleri test etmek igin deney tasarlamada zorlanabilirler. Bu normaldir.
Ciinkii 6grenciler senaryodaki gercek olayr deney ortamina aktaramayabilir. “Kuma Takilan
Bisiklet” senaryosunda deney ortamina gecis mantigini hatirlatin.

12. Hipotezleri test etmek icin uygun deneylerin simifca belirlenmesi: Her 6grenci deneyini
belirledikten sonra, 6grencilere soz hakki vererek deneylerini sinifa sunmalari saglanir. Ogretmen
olarak siz de asagidaki tabloda goriilen deneyleri 6nerin. Sunulan bu 6nerilerden sonra en uygun
deneyi sinifca belirleyin. Deney belirlenirken 6grencilerin su kriterlere dikkat etmesi gerektigini
sOyleyin: deneyin uygulanabilirligi ve basit ara¢ gereglerle yapilabilmesi. Bu kriterlere gore sizin
onerdiginiz deneyin se¢ilmesi beklenir. Bu deneyin uygunlugu konusunda sinifa gerekli
aciklamalar1 yapin. Eger 6grencilerden kriterlere uygun bir deney geldiyse bu deneyi evde yapip
sonraki derse sinifa getirmelerini sdyleyin. Burada yapilacak basarili calismalarin notla
odiillendirilecegini sdyleyin. Sinifca belirlenen uygun deneyin “senaryoyu inceliyoruz”
kagidindaki E nolu yere yazilmasi gerektigini sdyleyin.

Sizin 6nereceginiz deneyler asagidaki gibidir:

1. hipotez i¢in deney: Suyun Giicii (ders kitabi, sayfa 118)- su ve hava ile yapilan kismi.
2. hipotez icin deney: Evde ugras deneyi (ders kitab, sayfa 120)

3. hipotez icin deney: evde ugras deneyi (ders kitabi, sayfa 118) — portakal deneyi

4. hipotez icin deney: evde ugras deneyi (ders kitabi, sayfa 118) — portakal deneyi

5. hipotez icin deney: evde ugras deneyi (ders kitabi, sayfa 118) - aliminyum folyo deneyi
6. hipotez icin deney: Denizalt1 deneyi

13. Hipotezleri test etmek icin secilen en uygun deneylerin yapilmasi: Ders kitabinda olan
deneyleri kitapta anlatildig1 sekliyle yapin. Siz deneyi yaparken ayni zamanda ogrencilerin
“senaryoyu inceliyoruz” kagidindaki deneyle ilgili veri tablolarin1 doldurmalarini séyleyin.
Deneyleri tiim sinifin gorebilecegi bir yerde yapin. “Verilerinizi degerlendirin” ve “vardigmiz
sonug nedir?” boliimlerini 6grencilere soz hakki verip fikirlerini alarak, tartistirarak isleyin. Siz
rehber konumunda olun. Bu boliimlerdeki sorularin cevaplarini “senaryoyu inceliyoruz”
kagidindaki F nolu yerdeki ilgili boliime yazmalarini sdyleyin. Buradaki sorular 6grencilerle
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tartisildiktan sonra deneyle iliskili tanimlar, bilgiler, formiiller, vs. senaryo ile iliskilendirilerek

verilir.

Uyar1: Deney yapilirken deneydeki degiskenleri agiklayarak tanimlayiniz. Ogrencilere bu
degiskenleri “senaryoyu inceliyoruz” kagidindaki 9 nolu yerdeki “degiskenler tablosuna”
yazmalarmi soyleyin. Deneylerdeki degiskenler asagidaki gibidir:

Sabit tutulan degisken | Degistirilen degisken Olciilen degisken
1. hipotezin deneyi | Tasin agirlig Tasin bulundugu ortam | Sudaki hacim artist
2. hipotezin deneyi | Yumurtanin hacmi Swinmin dzkiitlesi Yumurtanin konumu
3. hipotezin deneyi | Sivinin tiirii Portakalin ozkiitlesi Portakalin sudaki

konumu

. hipotezin deneyi

Swimin tiirii

Portakalin ozkiitlesi

Portakalin sudaki
konumu

5. hipotezin deneyi | Cismin tiirii Cismin hacmi Cismin sudaki
konumu

6. hipotezin deneyi | Sisenin cinsi Sisenin ozkiitlesi Sisenin sudaki
konumu

14.

15.

Dikkat: Deneyleri tamamladigimizda ger¢ek yasamdan deney ortamma gegisle ilgili
aciklamalarda bulunun. “Kuma Takilan Bisiklet” senaryosundaki yaklasimi burada da kullanin.
Ornegin senaryomuzdaki derin nefes alma durumunu kabuklu portakal temsil etmektedir.

6. hipotez icin deneyin yapilisi: Denizalt1 yapalim
Arag gerecler: plastik pet sise, kamis, beton ¢ivisi, pense, ispirto ocagi, kiivet
Deneyin Yapilisi:
1. Beton ¢ivisini pense ile tutup ispirto ocaginda 1sitiniz.
2. Ismmus ¢iviyi kullanarak pet sise iizerinde ayn1 dogrultuda olmak iizere 3 delik aciniz
(tistte, ortada, altta).
3. Isinmus ¢iviyi kullanarak pet sisenin kapaginin ortasindan bir delik aginiz.
4. Kamust kapakta actiginiz delikten geciriniz. Sakiz veya cam macunu kullanarak delik
etrafindaki bosluklari kapatiniz.
5. Pet siseyi kiivete daldirarak iginin tamamen suyla dolmasini saglayiniz.
6. Kamisin acikta kalan ucuyla iifleyiniz. Ne gozlediniz?
Deneyin Sonucu:
Pet sise suyla doldukga kiivetin dibine dogru batar. Kamig yoluyla pet sisenin igine hava verilince
sise su ylizeyine cikar. Havanin 6zkiitlesi ¢ok kiiciik oldugundan sisenin ozkiitlesi hava girdikce
kiiciilmeye baslar. Sisenin 6zkiitlesi suyun ozkiitlesinden kiigiik olunca da su yiizeyine ¢cikmaya
baglar.

Kurulan hipotezin desteklenip desteklenmedigine karar verilir:

Yapilan deneyler sonucunda hipotezin desteklenip desteklenmedigi konusunda 6grencilerin
tartismasini syleyin. Ogrencilerin fikirlerini sorun. Daha sonra sozii siz alip “Yapilan deney
sonuglar1 hipotezin desteklendigini gosterir.” deyin ve bununla ilgili agciklamalar yapin. Varilan
sonucu “senaryoyu inceliyoruz” kagidindaki G nolu yere yazmalarini soyleyin.

Dikkat: “hipotez dogrudur” veya “hipotez yanlistir” gibi ifadeler kavram yanilgisidir. Hipotezin
dogrulugundan veya yanlishgindan bahsedilemez. Hipotezin dogrulugu veya yanlishigi konusunda
sadece deliller sunulur ve boylece hipotezler desteklenir. Yaptigimiz deneyin sonuglari
hipotezlerin dogrulugu i¢in sadece bir delildir. Bu noktay: 6grencilerin kavramasi 6nemlidir.

Senaryodaki problemin ¢oziimii icin senaryo kahramanlarina ne onerirsiniz? sorusunu smnifa
sorun. Her 6grencinin yapilan deneyi dikkate alarak oneri sunmasini soyleyin. Onerileri
“senaryoyu inceliyoruz” kagidindaki H nolu yere yazmalarini s6yleyin. 2-3 dakika siire verin.
Ogrencilere s6z hakki vererek onerilerini sinifa sunma firsati verin. Yaptiklari nerileri,
Archimedes Ilkesini kullanarak agiklamalarini isteyin. Daha sonra siz de 6nerilerinizi sunun. Bu
onerileri de kagitlarina yazmalarini soyleyin.

Ogrencilere sunabileceginiz oneriler:



16.

17.

18.

19.

311

1. soru icin oneri: Oneri yok.

2. soru icin oneri: Deniz suyunda suyun kaldirma kuvveti daha ¢ok olacagindan yeni
yiizmeye baslayanlar deniz suyu olan havuzda baslayabilir.

3. soru igin oneri: Oneri yok.

4. soru icin oneri: Su iizerinde rahatlikla durabilmek icin cigerlerimize bol miktarda hava
almaliy1z.

5. soru icin 6neri: Cisimlerin hacmini artirarak ozkiitlesini diisiirebilir ve boylece
yiizdiirebiliriz. (cismin 6zkiitlesi sivinin 6zkiitlesinden kiigiik olunca).

Ogrencilere senaryodaki olay1 ve problemi diisiinmelerini soyleyin.

“Bu olay1 6grenmeniz giinliikk yasamda baska hangi olaylar1 anlamamzi saglar?”’ diye
sorun. Bu olaylar1 ve agiklamalarini “senaryoyu inceliyoruz kagidindaki I nolu yere yazin” deyin.
2-3 dakika siire verin. Ogrenciler benzer olaylar bulmada zorlaniyorsa bilgi kaynaklarina
yonlendirebilirsiniz.

Burada amacg, edinilen bilgilerin giinliik yasamdaki diger benzer olaylarin anlasilmasinda
kullanilabilmesini saglamaktir. Ogrenciler 6ncelikle giinliik yasamdan senaryoda inceledikleri
probleme benzer olaylar bulabilmelidir. Daha sonra bu problemlerin ¢6ziimii i¢in edindikleri
bilgileri kullanabilmelidir.

Ogrencilere yazdiklarini sinifla paylagmasi icin séz hakki verin. Soylenenlerin uygunlugu
konusunda agiklamalarda bulunun. Daha sonra siz giinliik yasamdaki diger benzer olaylar i¢cin
ornekler verin. Once 6rnegi soyleyin. Sonra “bu 6rnek, senaryomuzdaki hangi problem durumuna
(olaya) benziyor” diye sorun. Ogrenci fikirlerini aldiktan sonra siz dogrusunu gerekli agiklamalar1
yaparak soyleyin.

Kullanabileceginiz 6rnekler sunlar olabilir:

Senaryodaki Olaylara Benzer Diger Olaylar
. soruyla ilgili olaylar: arkadasinizi denizin i¢inde daha kolay kaldirmak
. soruyla ilgili olaylar: cismin suda yiizerken zeytinyaginda batmasi
. soruyla ilgili olaylar: topun suda yiizmesi,
. soruyla ilgili olaylar: sisme botun havasi kaginca batmasi, suya inebilen ugaklar
. soruyla ilgili olaylar: buzdaglarinin yiizmesi,
. soruyla ilgili olaylar: batik gemilerin su yiizeyine ¢ikarilmasi

QAN B W N -

Konular1 toparlaymmz.

Sivilarin kaldirma kuvveti ve Archimedes ilkesi konularini kisaca 6zetleyerek toparlayin. Bu
ozetlemede konunun giinliikk yasamla iliskisini vurgulaymn. Bu vurgulari yaparken yeri geldiginde
senaryodaki olaylar1 6rnek gosterin. Ag¢iklamalarinizda yeri geldiginde suyun kaldirma kuvveti
formiiliine deginin.

Problem ¢oziimii yapinz.
Archimedes ilkesiyle ve yiizme kosullariyla ilgili problemler ¢oziin. Problemleri ¢ozerken

senaryodaki olaylarla ve yapilan deneylerle iliskilendirin.

Ogrencilere “calismanizi degerlendirin” kagitlarin1 dagitin.

Ogrencilere yaptiklar1 calismay1 degerlendirmelerini soyleyin. Bunun igin sizin dgrencilere
dagitacaginiz “calismanizi degerlendirin” kagitlarint doldurmalarini séyleyin. Bu boliimiin
bireysel olarak doldurulacagini hatirlatin.

B sikkinda 6grencilerin 6grendiklerini ifade ederken sadece yaziyla degil; grafik, tablo ve
cizim tekniklerini de kullanabilecekleri belirtilmistir. Bu yaklagim, 6grenciye esneklik
saglamaktadir. Yazi ile ifade edemedigi bir seyi 6grenci cizimle ifade edebilir.

C sikkinda 6grencilerin arkadaslarina yaptig1 katkilardan ders cikarip sonraki ¢alismalarda bu
derslerin (deneyimlerin) nasil kullanilacagi ol¢iilmek istenmistir.

Ogrencilerin bu asamada yaptig1 degerlendirmeye 6z degerlendirme denir. Oz
degerlendirmenin neden onemli oldugunu asagidaki agiklamalar dogrultusunda yapin. Ogrenciler
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0z degerlendirmenin 6nemini ve kendilerine faydasini anladigi takdirde bu boliimii daha istekli
dolduracaklardir.

Oz degerlendirme:

Belli bir konuda bireyin kendi kendisini degerlendirmesine 6z degerlendirme denir. Oz
degerlendirme, bireyin kendi yeteneklerini kendilerinin kesfetmelerine yardimeci bir yaklagimdir.
Oz degerlendirme 6grencilerin okulda yaptiklari ¢alismalari, nasil diisiindiigiinii ve nasil yaptigini
degerlendirmelerini gerektirir.

e Kendini degerlendirme, 6grencilerin kendi giiclii ve zayif yonlerini tanimalarina yardim

eder.

¢ Performansinin diizeyi hakkinda karar vermek icin kisisel ya da kisiler arasi kriter koymada

ve 0grencinin motivasyonunun yiikselmesinde 6grencilere firsat verir.

e Ogrencilerin degisik durumlarda davramiglarini kontrol altina almalarini saglar.

¢ Kendini degerlendirme ile 6grenci, siirecin bir parcasi oldugunu hisseder.

e Kendilerine disardan bakma yetisi gelisir.

Uyar1: Sinifta vakit harcamamak i¢in bu degerlendirme formunu evde doldurmalarini ve sonraki
derse mutlaka getirmelerini sdyleyin. Bu formlar1 okuyup 6grencilere doniit vermek, hem
ogrenciler hem de dersin islenisi iizerinde olumlu katkilar yapacaktir.
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APPENDIX P
SOURCE BOOKS
Konu Kitap adi Kitaptaki Boliim Adi Sayfa
Cevremizdeki Fizik (Tiibitak Yayinlar1) g;;gne ve Kosmanin 13
Katilarin Basinct Civili Bir Yataga 50
Kuvvet (Tudem Yayinlari) Uzanabilic Misin?
Fizik (Tubitak Yayinlari) Kuvvetler 11
Kesifler (Tiibitak Yayinlar1) Deniz Dibi Diinyas1 60
Robotlar (Tiibitak Yayinlari) Su Altinda Calismak 30
Mucitler (Tiibitak Yayinlart) Deniz Tasimaciligt 16
Sivilarn Basinet Kuvvet, Hissedebiliyor musun? Civili Bir Yataga 50
(Tudem Yayinlar) Uzanabilir Misin?
Fizik (Tubitak Yayinlari) Stvilar 27
Denizler ve Okyanuslar (Tiibitak Denizalt: arastirmalars 6
Yayinlar)
Bilimsel Deneyler (Tiibitak Yayinlar1) | Batma ve Yiizme 8
Deneylerle Bilim 2 (Tiibitak Yayinlar1) | Yiizeyde Kalmak 4-5
Makineler (Tiibitak Yayinlari) Yiizen makineler 18
Yiizme Kosullart Her Yoniiyle Tekneler (Tiibitak Giris 2
Yayinlar)
Kuvvet ve Hareket Suda Yiizmek 56-61
Denizler ve Okyanuslar (Tiibitak Gemiler ve Tekneler 26
Yayinlari)
Havada Karada Suda (Tiibitak Gemiler ve Tekneler 50-51
Yayinlari) Hakkinda Her sey
Stvilarin Fizik (Tubitak Yayinlari) Stvilar 27
Kaldlrma Mucitler ve Parlak Fikirleri (Timas Ozel Dedektif Arsimet 18
Kuvveti Yayinlari)
Her Yoniiyle Tekneler (Tiibitak .. 2
Giris
Yayinlari)
Bilim Adamlar1 (Tiibitak Yayinlari) Matematik¢i ve Mucit 7
Mucitler ve Parlak Fikirleri (Timas Ozel Dedektif Arsimet 18
Archimedes Yayinlar,)
Diinyamizi Degistiren Kesifler, 53
Buluslar ve Bilim Insanlar1 (Giincel Arsimet
Yayincilik)
Mucitler (Tiibitak Yayinlart) Deniz tagimaciligi 16
Deneylerle Bilim 2 (Tiibitak Yayinlar1) | Hava ve Su Oyunlari 17
Denizaltilar Havada Karada Suda (Tiibitak Denizaltilar 66
Yayinlari)
Denizler ve Okyanuslar (Tiibitak Denizalti Arastirmalar: 6
Yayinlar)
Yer alt1 Sular Yasadigimiz Gezegen (Tubitak Yer alt1 Sular1 28
Yayinlari)
Atmosfer Her Yoniiyle Ucaklar (Tiibitak Tiim blimler
Basinci Yayinlari)
Hava ve Iklim (Tiibitak Yayinlari) Basing ve Riizgarlar 8
Mucitler (Ttibitak Yayinlart) Hava Tagimaciligi 18
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Deneylerle Bilim 1 (Tiibitak Yayinlar1) | Hava Iter 4
Civili Bir Yataga 50
Kuvvet (Tudem Yayinlari) Uzanabilic Misin?
Yasadigimiz Gezegen (Tiibitak Diinyanin Atmosferi 14
Yayinlari)
Havanin Agirhi§ Vardir 46,
Hava Basinci ve Hava 60,
Giindelik esyalarla Basit Hava Tahmini
Deneyleri (Altun Kitaplar) Barometreyi Okumak 101,
Sise Barometresi 102,
Balon Barometresi 104
Is1 ve Atmosfer Basinci 65,
. Hava Basinci Su 88
Is1 Deneyleri (Pan Yayincilik) Seviyesini Nasil
Etkiler?
Kesifler (Tiibitak Yayinlari) Oncii Havacilar 56
Her Yoniiyle Ugaklar (Tiibitak Tiim bélimler
Yayinlari)
Katla ve Ugur (Tibitak Yayinlari) Ucaklar Nasil Ucar 45-53
Bilimsel Deneyler (Tiibitak Yayinlar1) | Hareketli Hava 36
S Cevremizdeki Fizik (Tiibitak Yayinlar1) | Riizgar Sorfiiniin Fizigi 20
Bernoulli Ilkesi Deneylerle Bilim 1 (Tiibitak Yayinlar1) | U¢mak 17
Bilimsel Gaflar (Tiibitak Yayinlari) Diislere Dogru 50
Mucitler ve Parlak Fikirleri (Timag Ucan Makineler 136
Yayinlari)
Giindelik Esyalarla Basit Hava . 66
Deneyleri (Altun Kitaplar) Bernoulli Kanunu
Katla ve Ucur (Tiibitak Yayinlari) Ucaklar Nasil Ugar 45
Havanin Havada Karada Suda (Tiuibitak N 4-5
Kaldirma Yayinlari) Ugaklar Nasil Ugar?
Kuvveti Kuvvet (Tudem Yayinlar) Ucgaklar 42
Makineler (Tiibitak Yayinlari) Ucan Makineler 20
Havanin itmesi Bilimsel Deneyler (Tiibitak Yayinlar)) | Hava Nasil Itiyor 34
Makineler (Tiibitak Yayinlari) Hava Ne Kadar Giiglii 13
Mucitler (Tiibitak Yayinlart) Hava Tasimaciligi 18
Sicak Hava Deneylerle Bilim 1 (Tiibitak Yayinlar1) | Hava Yiikseliyor 8
Balonlari Fizik (Tubitak Yayinlari) Gazlar 29
Kuvvet ve Hareket Suda Yiizmek 56-61
Gaz Basinci Fizik (Tubitak Yayinlari) Gazlar 29
Giindelik Esyalarla Basit Hava Sicak Hava Neden Daha 47
Gazlarin Deneyleri (Altin Kitaplar) Fazla Yer Kaplar?
Genlesmesi . Is1 Havay1 Nasil 59
Is1 Deneyleri (Pan Yayincilik) Genlestirir?
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APPENDIX R-1

INTRODUCTORY MATERIALS REGARDING PBL FOR STUDENTS

A) Student Guide Book (1st Version)

Sevgili ogrencilerimiz,

Basing iinitesini simdiye kadar gordiiklerinizden farkli bir yontemle isleyeceksiniz. Bu yontemle
Ogretim goriirken herhangi bir zorlukla karsilasmamak i¢in yontemle ilgili bazi bilgilere sahip
olmanizda fayda vardir. Bu bilgiler asagida verilmistir.

1.
2.

3.

10.

11.

12.

13.

Basing tinitesi grup caligmalari ile islenecektir. Gruplar 4-5 kisiden olusacaktir.

Her gruba icinde problem durumlarinin yer aldig1 senaryolar verilecektir. Gruptaki
ogrenciler, ortak calisarak problemleri ¢6zmeye calisacaktir.

Gruplarin iizerinde calisacagi problemler, giinliikk yasamda karsilagilan ve kendilerinin merak
ettikleri olaylar olacaktir.

Grupta her 6grencinin bir sorumlulugu olacaktir. Grup i¢inde gorev dagilimi yapilacaktir.
Ogrenciler problemlerin ¢oziimii igin gerekli gordiikleri bilgiye kendileri ulagacaktir.
Istenilen bilgiyi dgretmen dogrudan vermeyecektir. Ogretmen rehber ve yol gosterici
olacaktir.

Ogrenciler problemlerin ¢oziimii i¢in bireysel arastirma yapacaklardir. Kiitiiphane, internet,
gazete, dergi, ansiklopedi, ders kitabi, konu ile ilgili uzman kisiler, aile vs. istenilen bilgiye
ulagmak i¢in kullanilabilecek baslica kaynaklardir.

Ogrenciler, ulasamadiklar1 bilgi kaynaklarini veya ihtiyag duyduklari herhangi bir materyali
Ogretmenden istemelidir.

Gruptaki her bir 68renci, bireysel olarak yaptig1 arastirmadan elde ettigi bilgileri simfta grup
arkadaslartyla paylasacaktir. Boylece problemin ¢oziimiine yonelik bir bilgi birikimi
oluisturulacaktir.

Calismaniz siiresince karsilastiginiz her tiirlii problemi 6gretmeninize sdylemeli ve ondan
yardim talebinde bulunmalisiniz.

Bu yontemde 6grenme sorumlulugu 6grenciye aittir. Ogrenci, neyi 6grenmek istedigine
kendisi karar verir ve onu dgrenir. Burada 6gretmenin rolii, 6grenciye rehberlik etmektir.

Bu yontemde degerlendirmeye 6grenciler de katilir. Ogrenciler, bireysel ve grup olarak
kendini degerlendirir.

Ogretmen degerlendirme yapmak icin sadece klasik yazili veya test stnavi yapmaz. Bunlarin
yaninda 6grenciler, grup ve bireysel ¢calismalarindaki performanslariyla da degerlendirilir.
Ogrenciler yapmis olduklari ¢calismalari ve sonuglarini sinifta diger arkadaslarina sunar. Bu
sunumlar1 dinlemeye disaridan konu ile ilgili misafirler de davet edilebilir.
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OGRENCI KLAVUZU
Ogrencilerin izleyecegi Asamalar

1. Senaryonun okunmasi ve senaryodaki problem durumlarinin tespit edilmesi.
Ornek: Senaryomuzun kahramant Murat’in ilk defa bahge suladigint diisiinelim. Babast
Murat’tan yeni dikilen kiiciik biber fidelerini sulamasim istemistir. Murat fideleri hortumla ve
uzaktan su sikarak sulamistir. Neticede biber fidelerinin dibinin oyuldugunu gormiistiir. Halbuki
fideleri babast suladiginda hi¢ boyle olmamugti....
Bu senaryoya gore soyle bir problem durumu yazilabilir: Hortumla ve uzaktan sulandiginda biber
fidelerinin dibi neden oyulmaktadir?

2. Problemle ilgili mevcut bilgilerinizi grup arkadaslarmizla paylasin, goriis alisverisinde
bulunun.
Aciklama: Bu zamana kadar elde ettiginiz bilgi birikimini, tecriibelerinizi, deneyimlerinizi ya da
duyumlarmizi problem durumuyla iliskilendirmeye ¢aligin. Ornegin televizyonda bahge sulama
ile ilgili bir belgesel izlemis olabilirsiniz. Oradan elde ettiginiz bilgileri grup arkadaglarimizla
paylasabilirsiniz. Birbirinizin goriislerini dinleyerek ve tartisarak problemin ¢6ziim yollar1
hakkinda fikirler yiiriitiin.

3. Gerekiyorsa alt problemler/sorular olusturun.
Aciklama: Yukarida olusturulan problem durumuna ¢oziim ararken ekstra bazi sorular karsimiza
cikabilir. Ornegin;
a) Biber fideleri gibi kii¢iik bitkiler nasil sulanir?
b) Sebzeleri sulamak i¢in 6zel araglar var midir?
c) Sebzeleri uzaktan ya da yakindan sulamanin ne tiir faydalar1 ya da zarar1 vardir?
d) Topragin yumusak olmasinin fide diplerinin oyulmasinda etkisi var midir?
e) Topraga gelen suyun hizi, fide diplerinin oyulmasinda etkili midir?

4. Problemle ilgili “ne biliyoruz, ne bilmiyoruz, neyi 6grenmeliyiz, nasil ulasiriz” tablosu
hazirlayin.
Aciklama: Bu tablo asagidaki gibidir:

Ne biliyoruz? Ne bilmiyoruz? Neyi ogrenmeliyiz? Nasil ulagiriz?
Sebzelerin Kiiciik bitkiler Kiiciik bitkileri sulamada | -Bahgwvanla goriismek
sulanmaya nastl sulanir? kullanilan aletler -Internetten arastirmak
ihtiyaci vardir nelerdir?

5. Gruptaki her bireyin sorumlulugunu belirleyin.
Aciklama: Gruptaki islerin diizenli yiiriimesi i¢in bir grup baskani se¢ilebilir. Grupta ayrica bir
yaziciya ihtiyac olacaktir. Ciinkii grup ¢aligmalar1 6gretmene yazili rapor olarak verilecektir. Diger
gruplarla ve 6gretmenle iletisimi saglamak amaciyla bir kisi s6zcii olarak gorevlendirilebilir.
Ayrica ileriki agamalarda gergeklestireceginiz bireysel arastirmalarda hangi kaynaklarin
incelenecegi de grup iiyelerine paylastirilabilir. Burada sunulan 6rnekler gibi yapilmas: gereken
isler ¢ciktiginda bu isler grup tiyelerine esit olarak dagitilmalidir ve her iiye almis oldugu
sorumlulugu yerine getirmelidir.

6. Olusturdugunuz alt problemlere/sorulara cevap bulmak icin arastirma yapiniz.

Aciklama: Bu arastirmalarin ¢ogu okuldaki ders saati disinda yapilacaktir.

a) Cesitli kaynaklar1 kullanarak sorularimzla ilgili bilgilere ulasin.
Ornek: Kullanabileceginiz kaynaklar ders kitabi, ansiklopedi, kiitiiphane, gazete, dergi, tv, uzman
kisiler, aile bireyleri, internet, vs. olabilir. Gérev dagilimu yapilirken burada bahsedilen bilgi
kaynaklar1 grup iiyelerine paylastirilabilir. Ornegin, grup iiyelerinden birinin bah¢ivan bir tanidigt
varsa ona bah¢ivanla goriisiip bilgi toplama gorevi verilebilir.

b) Bireysel olarak ulastigimz bilgileri grup arkadaslarimiza sunun.
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Aciklama: Bu islem okulda ders saatinde yapilacaktir.

¢) Yeni bilgiler edindikce sorularimz gozden gecirin, gerektiginde degistirin ya da

yeni sorular olusturun.

Aciklama: Bu islem okulda ders saatinde yapilacaktir. Ornegin bahgivanla goriisen 6grenci kiiciik
bitkilerin “A” aleti ile sulandigim 6grensin. Ogrenci bu bilgiyi derste gruptaki arkadaslarina
iletecek. Bu bilgi iizerine gruptan soyle bir soru ¢ikabilir: Kiiciik bitkiler neden “A” aleti ile
sulanir? Grup tiyeleri bu sorunun cevabinin ana problem durumunun ¢oziimiinde faydasi
olacagim diistiniiyorsa bu soru iizerinde arastirma yapilmalidir.

7. Problemin olasi ¢6ziim yollarim belirleyin ve oneriler sunun.
Aciklama: Grup i¢inde gerceklestirdiginiz goriis alisverisine dayanarak ortak ¢6ziim yollar1
belirlemeye ¢alisin. Problemi ¢ozmeye yonelik 6nerilerinizi belirleyin. Ornegin gruptaki bir iiye,
“A” aleti hakkinda ayrintili bilgi edinmeleri halinde problemi ¢ozebileceklerini diisiinebilir. Bagka
bir iiye, elde ettigi bilgilere dayanarak topragin sertliginin bu problemde énemli rol oynadigin
soyler ve bu konuda odaklanilmasi gerektigini savunabilir. Gruptaki diger iiyeler de olas1 ¢oziim
yollarin1 bu sekilde delilleriyle sunmalidir.

8. Problemin ¢6ziim yolu konusunda uzlasmaya cahsin.
Aciklama: Grupta sunulan ¢6ziim yollarindan biri lizerinde uzlagmaya caligin. Ornegimizde grup
iiyelerinin “A” aleti hakkinda ayrintili bilgi edinme fikrinde uzlastigini diigiinelim. Ciinkii kiigiik
bitkilerin dogru bir sekilde sulamanin bu aletle yapildigint bah¢ivandan 6grenmislerdir. O zaman
“A” aleti ve hortumla sulamayi karsilastirarak probleme ¢6ziim bulabilirler. Ve grup bundan sonra
bu ise odaklanir ve arastirmasini bu yonde yapar.

9. Onerdiginiz ¢6ziim yolunu test edin. Gerekiyorsa 6. asamaya tekrar doniin.
Aciklama: Bu islem okuldaki ders saati yetmedigi durumda okul disinda yapilacaktir. Onerdiginiz
¢oziim yolunun dogrulugunu gesitli bilgi kaynaklarini kullanarak test edin. Gerekiyorsa deney
diizenekleri kurup ¢oziim Onerilerinizi test edebilirsiniz. Bu konuda 6gretmeninizden yardim
isteyebilirsiniz.

Ornek: Grubumuz “A” aletinin kiiciik bir rnegini basit ara¢ gereclerle yapabilir. Daha sonra
kiiciik bir bitkiyi, gelistirdikleri bu aletle ve hortumla ayr1 ayr sularlar. Bu sulama tiirlerinin bitki
dibindeki topraga etkisini gorebilirler.

10. Sonuc¢larimz sunarak siifla paylasin.
Aciklama: Problem durumunu ¢ézerken yapmis oldugunuz ¢alismalari ve elde ettiginiz sonuglari
sinifa sunmaniz beklenmektedir. Sunumunuzda sinuf tahtasini, bityiik renkli kartonlara yazdiginmz
yazilari, resimleri veya sekilleri, yaptiginiz deneyleri, bilgisayarda yazdigimz dosyalari, vs.
kullanabilirsiniz. Sunumlara okuldaki diger 6gretmenler ve dgrenciler, veliler, konu ile ilgili
uzman kisiler de davet edilebilir. Sunumlariniz bittiginde dinleyicilerden size ¢alismanizla ilgili
sorular gelebilir. Bu nedenle sunumlariniza iyi hazirlanmaniz gerekmektedir.

Ornek: Grubumuz, gelistirmis oldugu kiiciik sulama aletini sinifa getirmelidir. Grup calismasinda
yapmis olduklart deneyi, sunumlarinda da yapip dinleyicilere gostermelidir. Bununla birlikte
herkesin gorev dagilimi, yaptig1 aragtirmalar, elde ettigi bilgiler ve gruptaki tartismalar 6zetle
anlatilmalidir.

11. Bireysel ve grup olarak calismanizi degerlendirin.
a. Bu etkinlikte neler yaptim?

Bu etkinlikte neler 6grendim?
Bu etkinlik sirasinda grubumdaki arkadaglarima nasil yardim ettim?
Bu etkinlik sirasinda en iyi yaptigim seyler:
Bu etkinlikte en ¢ok zorlandigim seyler:
Calismanmu yaparken beklemedigim nelerle karsilastim?

g. Bucaligmay1 tekrar yapsaydim su sekilde yapardim:
Aciklama: Sunumunuzu yaptiktan sonra yukaridaki sorular1, bireysel ve grup olarak cevaplayip bir
sonraki ders 6gretmeninize teslim etmelisiniz.
Ornek:
a) Bu etkinlikte grup ¢alismasi yaptim. Kiitiiphaneye gidip bazi sorulara cevap aradim. Ayrica
interneti kullanarak daha fazla bilgi toplamaya calistim. Elde ettigim bilgileri sinifta grubumdaki

mo a0 o
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arkadaslarla paylastim. Zorlandigim yerlerde sinifta 6gretmenime, evde ise aileme
damstim.Grubumuzdaki deneyi yaparken bazi ara¢ gerecleri ben temin ettim. Sunumumuzu
hazirlarken bilgisayarda yazilmasi gereken yazilari ben yazdim.

b) Bu etkinlikte kii¢iik bitkilerin nasil sulanacagin1 6grendim. Bu bitkileri hortumla ve uzaktan
sulamanin zararl oldugunu 6grendim. Suyun akis hizinin topragi oymada etkili oldugunu
Ogrendim.”A” aleti ile sulama yapildiginda neden topragi oymadigini 6grendim.

B) Student Guide Book (2nd Version)

Sevgili ogrencilerimiz,
Basing tinitesini simdiye kadar gordiiklerinizden farkli bir yontemle isleyeceksiniz. Bu yontemi sizlere
tanitmak i¢in agagida bazi agiklamalar yapilmistir.

1.
2.

3.

10.

11.

12.

Basing iinitesi grup caligmalari ile islenecektir.

Ders baslamadan once teneffiiste sessiz ve diizenli bir sekilde sinifiniz1 grup caligmasina
uygun hale getirmelisiniz.

Her gruba bir senaryo verilecektir. Senaryolar, giinlitk yasamdan baz1 olaylar1 icermektedir.
Oncelikle yapmaniz gereken senaryodaki problem durumlarim tespit etmektir. Daha sonra
grup calismasi yaparak senaryodaki problemleri ¢cozmeye ¢alisacaksiniz.

Grupta her 6grencinin bir sorumlulugu olacaktir. Islerin zamaninda ve verimli yapilabilmesi
icin grup icinde gorev dagilimi yapmalisiniz.

Problemlerin ¢oziimii i¢in iki yol kullanacaksiniz. Birincisi bilgi kaynaklarini arastirma,
ikincisi bilimsel arastirma yontemi.

Bilgi kaynaklarini arastirirken kiitiiphane, internet, gazete, dergi, ansiklopedi, ders kitab,
konu ile ilgili uzman kisiler, aile vs. kaynaklar1 kullanabilirsiniz. Aragtirmalarinizda
kullanmak iizere sinif kitapligina bir¢ok yeni kaynak konulacaktir.

Gruptaki her bir 6grenci, bireysel olarak yaptig1 arastirmadan elde ettigi bilgileri sinifta grup
arkadaslartyla paylasacaktir. Boylece problemin ¢oziimiine yonelik bir bilgi birikimi
olusturulacaktir.

Bilimsel arastirma yontemini kullanirken, hipotez olusturma, hipotezi test etme, deney
tasarlama ve deney yapma gibi islemler yapacaksiniz.

Ulasamadiginiz bilgi kaynaklarimi veya ihtiya¢ duydugunuz herhangi bir arag-gereci
Ogretmeninizden istemelisiniz.

Bu yontemde 6grenme sorumlulugu baslica sizlere aittir. Senaryodaki problemlerin ¢oziimii
icin ihtiya¢ duydugunuz bilgileri siz belirleyecek ve bu bilgilere siz ulagacaksiniz. Burada
Ogretmenin rolil, sizlere rehberlik etmektir.

Bu yontemde dersteki basar1 ve performanst degerlendirmeye sizler de katilacaksiniz. Bu
amacla size bir degerlendirme formu verilecektir. Boylece yaptiginiz ¢calismalarda kendinizi
degerlendirmis olacaksiniz.

Grup c¢aligmasi, grup iiyelerinizle beraber bir teknede seyahate benzer. Birinizin gorevi ihmal
etmesi teknenin batmasina neden olabilir. Aym sekilde birinizin iizerine diisen gorevi
aksatmasi, grubun tiim isini bagarisiz yapabilir. Bu nedenle grup calismasinda birlikte ve el
ele calismall, isleri vaktinde ve hakkini vererek yapmalisiniz.
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OGRENCI KLAVUZU
Ogrencilerin izleyecegi Asamalar

1. Senaryonun okunmasi ve senaryodaki problem durumlarinin tespit edilmesi.
Ornek: Senaryomuzun kahramant Murat’in ilk defa bahge suladigint diisiinelim. Babast
Murat’tan yeni dikilen kiiciik biber fidelerini sulamasini istemistir. Murat fideleri hortumla ve
uzaktan su sikarak sulamistir. Neticede biber fidelerinin dibinin oyuldugunu gormiistiir. Halbuki
fideleri babast suladiginda hi¢ boyle olmamugti....
Bu senaryoya gore soyle bir problem durumu yazilabilir: Hortumla ve uzaktan sulandiginda biber
fidelerinin dibi neden oyulmaktadir?

2. Problemle ilgili sahip oldugunuz bilgilerinizi grup arkadaslariiza sunun, goriis
alisverisinde bulunun.
Aciklama: Bu zamana kadar elde ettiginiz bilgi birikimini, tecriibelerinizi, deneyimlerinizi ya da
duyumlarmizi problem durumuyla iliskilendirmeye ¢aligin. Ornegin televizyonda bahge sulama
ile ilgili bir belgesel izlemis olabilirsiniz. Oradan elde ettiginiz bilgileri grup arkadaglarimizla
paylasabilirsiniz. Birbirinizin goriislerini dinleyerek ve tartisarak problemin ¢6ziim yollar1
hakkinda fikirler yiiriitiin.

3. Gerekiyorsa ana problemle ilgili alt problemler/sorular olusturun.
Aciklama: Yukarida olusturulan problem durumuna ¢oziim ararken ekstra bazi sorular karsimiza
cikabilir. Ornegin;
a) Biber fideleri gibi kii¢iik bitkiler nasil sulanir?
b) Sebzeleri sulamak icin 6zel araglar var midir?
c) Sebzeleri uzaktan ya da yakindan sulamanin ne tiir faydalar1 ya da zarar1 vardir?
d) Topragin yumusak olmasinin fide diplerinin oyulmasinda etkisi var midir?
e) Topraga gelen suyun hizi, fide diplerinin oyulmasinda etkili midir?
f) Topragin bu sekilde sulanarak oyulmasinin altinda yatan bilimsel kanun nedir? Bu
kanun nasil ifade edilir? Formiilii nedir?

4. Senaryodaki problem durumuyla ilgili asagidaki sorularin cevaplarim yazin.
a) Problem durumuyla ilgili ne biliyoruz?
b) Neyi 6grenmeye ihtiyacimiz var?
c) Onceki sikta belirledigimiz ihtiyaclarimiza nasil ulasiriz?

5. Gruptaki her bireyin sorumlulugunu belirleyin.
Aciklama: Grupta yapilmasi gereken isler herkese esit olarak dagitilmalidir. Her tiye almis oldugu
sorumlulugu yerine getirmelidir. Ayrica ileriki asamalarda gerceklestireceginiz bireysel
aragtirmalarda hangi kaynaklarin incelenecegi de grup iiyelerine paylastirilabilir.

6. Olusturdugunuz problemlere/sorulara cevap bulmak icin asagida aciklanan “bilimsel
yontem basamaklarr”’m uygulayin.
Aciklama: Bu agama ders saati disinda yapilacaktir.
a) Gozlem:
Ornek: Gruptan bir iiye, Murat’m sulama yontemini kullanarak sebzelerin bir kismint hortumla
sular. Daha sonra sebzelerin diger kismini yakin mesafeden hortumla sular. Son olarak bir kisim
sebze de siizgecli su kabiyla sulanir. Gruptaki diger iiye bu sulama olaylarim gozler. Sulama
boyunca dikkatlerini ¢eken olaylari not ederler.
b) (")l(;me:
Ornek: Bir sebze fidesi uzaktan ve yakindan hortumla sulandiginda dipte agilan oyulmanin
derinligi ol¢iiliir. Ayrica siizgecli su kabiyla sulandiginda sebze dibinde olusan ¢ukurluk da
olgiiliir. Her ii¢ sulama tiiriinde de suyun topraga diistiigii yerdeki yiizey alanlari ol¢iiliir.
¢) Smiflandirma:
Ornek: Farkli toprak tiirlerinde 6grenciler aym sulamalar1 yapar ve topraktaki oyulma miktarlarim
olger. Boylece topraklart sertlikleri agisindan gruplandirirlar.
d) Yorumlama:
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Ornek: Gozlem ve dlgmeler sonucunda elde edilen sonuglar, gruptaki bireyler tarafindan
yorumlanir. Bu senaryoda “suyun topraga diiserkenki yiizey alaninin topraktaki oyulmayla iliskisi
oldugu” yorumu yapilabilir.

e) Tahminde bulunma:

Aciklama: Grup i¢inde yapilan yorumlar birlestirilerek, problemin ¢oziimii ile ilgili bir tahminde
bulunulur.

f) Baglant1 kurma:

Aciklama: Grup iiyeleri, gozlem, 6l¢me, siniflandirma, yorumlama ve tahminde bulunduklari
bilgileri iligkilendirirler.

g) Hipotez kurma:

Aciklama: Sonuca etki eden degiskenler (suyun yiizey alam, topraga diisen suyun agirligi ve
miktari, vb...) kullanilarak denenebilir bir varsayimda bulunulur.

h) Deney tasarlama:

Aciklama: Sonuca neden olan degiskenler (suyun yiizey alani, topraga diisen suyun agirligs ve
miktari, vb...) kullanilarak bir deney tasarlanir.

7. Problemle ilgili ihtiyaciniz olan bilgilere ulagmak i¢in arastirma yapimz.
Aciklama: Bu aragtirmalar okuldaki ders saati diginda yapilacaktir.
a) Cesitli kaynaklari kullanarak sorularinizla ilgili bilgilere ulasin.

Ornek: Kullanabileceginiz kaynaklar ders kitabi, ansiklopedi, kiitiiphane, gazete, dergi, TV,
uzman kisiler, aile bireyleri, internet, vs. olabilir. Gorev dagilimi1 yapilirken burada bahsedilen
bilgi kaynaklar1 grup iiyelerine paylastirilabilir. Ornegin, grup iiyelerinden birinin bah¢ivan bir
tanidig1 varsa ona bahg¢ivanla goriisiip bilgi toplama gorevi verilebilir.

b) Bireysel olarak ulastiZimz bilgileri grup arkadaslarimzla paylasin.

Aciklama: Bu islem okulda ders saatinde ya da okul diginda yapilabilir.

¢) Yeni bilgiler edindikce sorularimzi gozden gecirin, gerektiginde degistirin ya da yeni
sorular olusturun.

Aciklama: Bu islem okulda ders saatinde yapilacaktir. Ornegin bahgivanla goriisen 6grenci kiiciik

bitkilerin “A” aleti ile sulandigim 6grensin. Ogrenci bu bilgiyi derste gruptaki arkadaslarina

iletmelidir. Bu bilgi iizerine gruptan soyle bir soru ¢ikabilir: Kii¢iik bitkiler neden “A” aleti ile

sulanir? Grup tiyeleri bu sorunun cevabinin ana problem durumunun ¢oziimiinde faydasi

olacagim diistiniiyorsa bu soru iizerinde arastirma yapilmalidir.

8. Altinai asamada yaptigimiz deneyin sonucunu bir formiille ifade etmeye cahsin.
Aciklama: Sozlii olarak ifade ettiginiz deney sonuglarini formiille ifade edin.

Ornek: Toprakta acilan oyugun topraga diisen su miktar1 ile dogru orantili, suyun yiizeyi ile ise
ters orantili oldugu bulunsun. Bu sonugclar su sekilde formiille ifade edilebilir:

Cukur derinligi = su miktari / yiizey alam

9. Sonuclarmizi sunarak simfla paylasin.
Aciklama: Problem durumunu ¢6zerken yapmis oldugunuz galigmalar1 ve elde ettiginiz sonuglari
sinifa sunmaniz beklenmektedir. Sunumunuzda sinuf tahtasini, bilyiik renkli kartonlara yazdiginmz
yazilari, resimleri veya sekilleri, yaptiginiz deneyleri, bilgisayarda yazdigimz dosyalari, vs.
kullanabilirsiniz. Sunumlara okuldaki diger 6gretmenler ve dgrenciler, veliler, konu ile ilgili
uzman kisiler de davet edilebilir. Sunumlariniz bittiginde dinleyicilerden size ¢alismanizla ilgili
sorular gelebilir. Bu nedenle sunumlariniza iyi hazirlanmaniz gerekmektedir.

Ornek: Grubumuz, yaptiklar1 deneyin sonucuna dayanarak kendilerinin gelistirdigi kiiciik sulama
aletini sinifa getirmelidir. Grup ¢aligmasinda yapmis olduklar1 deneyi, sunumlarinda da yapip
dinleyicilere gostermelidir. Bununla birlikte herkesin gorev dagilimi, yaptig1 arastirmalar, elde
ettigi bilgiler ve gruptaki tartigmalar 6zetle anlatilmalidir.

10. Bireysel ve grup olarak ¢calismamzi degerlendirin.
a. Bu etkinlikte neler yaptim?
b. Bu etkinlikte neler 6grendim?
c. Buetkinlik sirasinda grubumdaki arkadaslarima nasil yardim ettim?
d. Bu etkinlik sirasinda en iyi yaptigim seyler:
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e. Bu etkinlikte en ¢ok zorlandigim seyler:

f. Calismami yaparken beklemedigim nelerle karsilagtim?

g. Bu calismay1 tekrar yapsaydim su sekilde yapardim:
Aciklama: Sunumunuzu yaptiktan sonra yukaridaki sorulari, bireysel ve grup olarak cevaplayin.
Bu degerlendirmenizi ve bu ¢calisma sirasinda yaptiginiz tiim isleri bir dosyada toplayarak sonraki
ders 6gretmeninize teslim edin.
Ornek:
a) Bu etkinlikte grup ¢alismasi yaptim. Kiitiiphaneye gidip bazi sorulara cevap aradim. Ayrica
interneti kullanarak daha fazla bilgi toplamaya ¢alisum. Elde ettigim bilgileri sinifta grubumdaki
arkadaslarla paylastim. Zorlandigim yerlerde sinifta 6gretmenime, evde ise aileme
damstim.Grubumuzdaki deneyi yaparken bazi ara¢ gerecleri ben temin ettim. Sunumumuzu
hazirlarken bilgisayarda yazilmasi gereken yazilari ben yazdim.
b) Bu etkinlikte kiigiik bitkilerin nasil sulanacagini 6grendim. Bu bitkileri hortumla ve uzaktan
sulamanin zararli oldugunu 6grendim. Suyun akis hizinin topragi oymada etkili oldugunu
Ogrendim.”A” aleti ile sulama yapildiginda neden topragin oyulmadigini 6grendim.

Degerlendirme Kriterleri

Kriter Puan

Sinif iginde sessiz ¢aligma, bagkalarini rahatsiz etmeme 10
Grupta verilen gorevleri yerine getirme 10
Yeterli aragtirma yapma 10
Problemle ilgili bilimsel bir ilkeye, kanuna veya formiile ulagma 10
Kilavuzun 6. agamasinda aciklanan bilimsel yontem basamaklarini uygulama 30
Calismanin sunumu

e Sunumda herkes aktif mi, gorev aldi m1? 10

e Sunum etkili bir sekilde yapildi m1?

Hazirladiginiz dosyanin yeterliligi
¢  Calismanizin bastan sona diizenli ve ayrintili bir sekilde anlatimi.
e Senaryodan ¢ikarilan problemler yazilmis mi1?
e Bu problemlere cevaplar bulunup yazilmis mi?
e Kilavuzun 4. asamasinda ag¢iklanan problem durumuyla ilgili ne biliyoruz,
neyi 0grenmeliyiz sorularina verdiginiz cevaplar yazilmig m1?
Gorev dagilimi yazilmis m1?
e Bilgi edinmede kullanilan kaynaklar yazilmis mi?
e Klavuzda aciklanan 10. agamadaki bireysel ve grup degerlendirmeleri
ayrinttl yazilmis nu? (Ozellikle “neler grendim?” kismi).

20

Toplam | 100
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APPENDIX R-2

INTRODUCTORY MATERIALS REGARDING PBL FOR TEACHERS

A) FOR TEACHERS WHOSE STUDENTS WORK INDIVIDUALLY
7. Simf Basing Unitesinin Probleme Dayali Ogretim Yontemiyle islenmesi

Basing iinitesinde kullanilacak 6gretim materyalleri 1,5 yillik ¢calismanin bir iirtintidiir. Bu
materyaller fen egitimi alaninda uzman akademisyenlerin, fen 6gretmenlerinin ve 6grencilerin
goriisleri dogrultusunda gelistirilmis ve revize edilmistir. Probleme Dayali1 Ogretimin (PDO)
yurtdisindaki uygulamalari sistematik olarak incelenmis ve yontemin Tiirkiye’deki uygulanabilirligi
acisindan ciddi ve yogun caligmalar yapilmistir. Bu calismalar neticesinde 6gretim materyalleri son
halini almustir.

2005-2006 ve 2006-2007 6gretim yillarinda 6grencilere, arastirmaci tarafindan hazirlanan bir
merak anketi uygulanmistir. Bu merak anketi, basing iinitesindeki konularla ilgili giinliik yasamdan
olaylar icermektedir. Anketin amaci, 6grencilerin bu olaylar1 ne 6l¢iide merak ettiginin
belirlenmesidir.

Merak anketi ile 6grencilerin merak ettigi olaylar belirlendikten sonra bu olaylar birer
senaryo haline getirilmistir. Merak edilen olaylar, senaryolarda problem durumu seklinde ifade
edilmistir. Senaryolar, PDO’niin temelini olusturmaktadir. Ogrencilerin merak ettigi olaylar
senaryolara yedirilerek, 6grencinin derse karsi ilgisi ¢ekilmeye caligilmigtir.

Basing iinitesinin dort senaryoda islenmesi hedeflenmistir. Basing iinitesine ait kazanimlar bu
dort senaryoya yedirilmistir. Genel olarak belirtmek gerekirse ilk senaryo katilarin basinci, ikinci
senaryo stvilarin basinci, ligiincii senaryo atmosfer basinci ve gaz basinci, dordiincii senaryo yiizme
durumlar1 konulariyla ilgilidir. Senaryolarin hangi kazanimlar: igerdigi ders planinda belirtilmistir.
Birinci senaryo igin ii¢, digerleri icin bes ders saati Gnggriilmiistiir. Yani basing {initesinin PDO’ye
gore 18 ders saatinde islenmesi planlanmistir. Arastirma sonuglarinin tutarli olmasi ve herhangi bir
simfa avantaj ya da dezavantaj olusturmamak agisindan geleneksel sinifta da basing iinitesinin 18 ders
saatinde islenmesi gerekmektedir.

PDO, grup caligmasi gerektirdiginden 6grenciler 4-5 kisilik gruplara ayrilmalidir. Grup
olusturulurken grubun basar1 yoniinden heterojen bir yapida olmasi faydali olur. Yani her grup; zayif,
orta ve iyi 6grencinin bulunacagi bir yapida olmalidir. Bu yapinin en biiyiik faydasi iyi 6grencilerin
zayif 6grencilerin elinden tutmasi ve onlara yardimci olmasidir. Boylece zayif 6grencileri derse
baglama olasilig1 artmaktadir. Bu konuda grup iiyelerine birlikte hareket etmeleri gerektigi bilinci
verilmelidir. Yapilmasi gereken isleri, grup tiyeleri kendi aralarinda esit bir sekilde dagitmalidir. Grup
iyelerinin birbirini sahiplenmeleri gerektigini aciklayiniz.

Gruplar, tiniteye baglanmadan 6nce dgretmen tarafindan belirlenmelidir ve 6grencilere ilan
edilmelidir. Baz1 6grenciler gruplarimi begenmeyebilir. Gerekli aciklamalar1 yaparak 6grencileri ikna
etmeye calisiniz. Bu grubun kendileri i¢in daha faydali olacagini soyleyiniz. Yukarida bahsedilen
yapiy1 bozmayacak sekilde grup degisiklikleri yapilabilir. Grup olusumunda tiim 6grencileri memnun
edebilecek bir yap1 olusturmak 6grencinin motivasyonunu pozitif yonde etkilemek acgisindan
onemlidir. Gruplara ders baglamadan 6nce teneffiiste sinif1 grup calismasi formatina getirmelerini
sOyleyiniz. Bunu sessiz ve diizenli bir sekilde yapmalarini sdyleyiniz.

Basing iinitesi islenmeye baglamadan yaklasik bir hafta 6nce 6grencilere basing tinitesinin
degisik bir yontemle islenecegi soylenmeli ve bu yontemi tanitici dokiimanlar 6grencilere
dagitilmahdir. Ogrenciler, bu dokiimanlar araciligiyla yeni yontem hakkinda bilgilendirilmelidir.

Basing tinitesine baglanmadan 6nce 6grencilere ii¢ farkli test uygulanacaktir. Bu testler “6n
test” adin1 almaktadir ve 6grencilerin 6n bilgilerini 6lgmek amaciyla yapilmaktadir. Bu testler; basari
testi, tutum testi ve bilimsel siire¢ becerileri testidir. Basari testi 6grencilerin basing iinitesindeki
basarisin1 6lgmek i¢in hazirlanan 25 soruluk ¢oktan se¢meli bir testtir. Tutum testi, 6grencilerin Fen
Bilgisi dersine yonelik tutumlari 6l¢en 24 soruluk anket tiirii bir testtir. Bilimsel siire¢ becerileri
testi, bilimsel arastirma yonteminin ana unsurlarindan olan, hipotez olusturma, hipotezi sinama,
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degiskenleri tanimlama gibi becerileri 6l¢en 24 soruluk coktan se¢meli bir testtir. Basart testi igin 40
dakika, bilimsel siire¢ becerileri testi i¢in 40 dakika ve tutum testi i¢in 20 dakika gereklidir. Bu testler,
basing iinitesi islendikten sonra yine 6grencilere uygulanacaktir. Bu durumda testler “son test” adini
almaktadir. Testler hem PDO ile 6gretim goren simifa hem de geleneksel 6gretim alan bir siifa
uygulanmalidir. On test ve son test sonuglar1 6grenci basarisindaki artist gosterecektir. Test
sonuglarina dayanarak 6grenci basarisindaki artigin PDO grubunda mi1 yoksa geleneksel grupta m1
daha fazla oldugu goriilebilecektir. Test sonuglarinin analizleri SPSS adl bir istatistik programi
kullanilarak yapilacaktir.

Gruplar calismalarini siirdiiriirken 6gretmen gruplari gozlemlemelidir. Gruplarin verimli ve
etkili calismasi igin gerekiyorsa telkinlerde bulunup dgrencileri cesaretlendirmelidir. Ogrenciler
zorlandiklar1 durumlarda 6gretmenden yardim talebinde bulunmalidir. Bu tiir durumlarda 6gretmen
sadece yol gosterici ve rehber olmali, konu bilgisini dogrudan kesinlikle vermemelidir. Bilgiye
ogrencilerin ulagmasini saglamalidir. Buradaki en 6nemli amaclardan biri, 6grencilere bilgiye ulasma
becerisini kazandirabilmektir. Ogretmen gerektiginde grencilerin dnceden 6grenmis olduklar:
bilgileri hatirlamalarini tavsiye edebilir. Fakat 6gretmen kesinlikle “bu problemin cevabi sudur...”
seklinde miidahalelerde bulunmamalidir.

Unite, PDO’ye gore islenirken 6grenciler, kendilerine dagitilacak “senaryoyu inceliyoruz”
materyalini kullanacaklar ve ona gore hareket edeceklerdir. Ogretmenler, kendilerine verilen ders
planina gore dersi isleyeceklerdir. Ders planinda her sey ayrintihi olarak agiklanmistir. PDO’de
ogrenciler oldukcga aktif konumdadirlar. “Senaryoyu inceliyoruz” materyalindeki her adimda
ogrencilerin diisiinmesi, sorgulamasi, analiz etmesi, fikir alig verisinde bulunmasi saglanmistir. Her
adimda 6grencilerden sonra dgretmen devreye girip o da fikirlerini ve 6nerilerini sdyler. Ogrenciler,
zaman zaman ilgili konudan ve hedef kazanimlardan uzaklagabilirler. Bu durumlarda 6gretmen
devreye girdiginde gerekli aciklamalar1 ve rehberligi yaparak 6grencileri konuya odaklar. Bu
durumlarla ilgili ayrintili agiklamalar, ders planinda ilgili yerlerde agiklanmustir.

Ders planinda sayisal problem ¢6ziimil i¢in belli bir siire ayrilmigtir. Herhangi bir sinifa
avantaj ya da dezavantaj saglamamak icin, ¢oziilecek problemler PDO sinifinda ve geleneksel sinifta
ayn1 olmalidir.

PDO’de 6grenciler konu bilgisi verilmeden once problemlerle karsilagirlar. Problemler,
giinliik yasamdan segilir ve bir senaryo i¢inde sunulur. PDO problemleri, tek cevabi olan sayisal
problemler degildir. Birden fazla cevabi olabilen ve acik uglu problemlerdir. Ogrenciler, problemi
cozerken o probleme yonelik konu bilgisini de 6grenmis olurlar. Boylece 6grenilen bilgiler 6grenciye
daha anlaml1 gelmektedir. Ciinkii 6grenci, bilgiyi neden 6grendiginin ya da 6grenmek zorunda
oldugunun farkindadir. Hedefte bir problemi ¢6zmek vardir ve bunun icin de bilgiye ihtiya¢ duyulur.
Istenilen bilgiye ulagmak icin 6grenciler arastirma yaparlar. Boylece 6grencilerin arastirma becerileri
gelisir. Bu ¢alismada 6grenciler, bilimsel arastirmaya da yonlendirilmistir. Yani 6grencilerin
karsilastiklar1 problemleri ¢ozmeye yonelik hipotezler olusturmasi, hipotezleri test etmesi, deneyler
tasarlamasi ve yapmasi hedeflenmistir. PDO’ye yonelik ders planlari, 6grencilere bu etkinlikleri
yapma firsat1 sunacak sekilde tasarlanmstir. Goriildiigii izere PDO, 6grencilere konu bilgisini
kazandirmanin yaninda arastirma ve bilimsel yontemi kullanma becerilerini de kazandirma
potansiyeline sahiptir.

PDO’de &grencilerin karsilastiklar1 problemleri ¢cozmek icin yapacaklari arastirma sinif
icinde olacaktir. Bunun i¢in sinifa arastirmaci tarafindan problemlerle ilgili konularin yer aldig1 cok
sayida kaynak kitap konulacaktir. Bu kitaplar, agirlikli olarak Tiibitak yayinlar1 ve benzeri tiirleri ile
okula yardimc1 kaynak kitaplar olacaktir. Ayrica bilimsel arastirma yontemi uygulanirken yapilmasi
gereken deneyler, arastirmaci tarafindan 6gretmenlere temin edilecektir.

B) FOR TEACHERS WHOSE STUDENTS MAKE GROUP WORK
7. Smf Basing Unitesinin Probleme Dayali Ogretim Yontemiyle islenmesi

Basing iinitesinde kullanilacak 6gretim materyalleri 1,5 yillik calismanin bir iiriiniidiir. Bu
materyaller fen egitimi alaninda uzman akademisyenlerin, fen 6gretmenlerinin ve 6grencilerin
goriisleri dogrultusunda gelistirilmis ve revize edilmistir. Probleme Dayal1 Ogretimin (PDO)
yurtdisindaki uygulamalari sistematik olarak incelenmis ve yontemin Tiirkiye’deki uygulanabilirligi
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acisindan ciddi ve yogun ¢alismalar yapilmistir. Bu ¢aligmalar neticesinde 6gretim materyalleri son
halini almistir.

2005-2006 dgretim yilinda 6grencilere, arastirmaci tarafindan hazirlanan bir merak anketi
uygulanmistir. Bu merak anketi, basing tinitesindeki konularla ilgili giinliik yasamdan olaylar
icermektedir. Anketin amact, 6grencilerin bu olaylar1 ne 6l¢iide merak ettiginin belirlenmesidir.

Merak anketi ile 6grencilerin merak ettigi olaylar belirlendikten sonra bu olaylar birer
senaryo haline getirilmistir. Merak edilen olaylar, senaryolarda problem durumu seklinde ifade
edilmistir. Senaryolar, PDO’niin temelini olusturmaktadir. Ogrencilerin merak ettigi olaylar
senaryolara yedirilerek, 6grencinin derse kars ilgisi ¢cekilmeye calisilmistir.

Basing iinitesinin dort senaryoda islenmesi hedeflenmistir. Basing iinitesine ait kazanimlar bu
dort senaryoya yedirilmistir. Genel olarak belirtmek gerekirse ilk senaryo katilarin basinci, ikinci
senaryo stvilarin basincli, ligiincii senaryo atmosfer basinci ve gaz basinci, dordiincii senaryo yiizme
durumlar1 konulariyla ilgilidir. Senaryolarin hangi kazanimlari icerdigi ders planinda belirtilmistir.
Birinci senaryo icin ii¢, digerleri icin bes ders saati 6ngoriilmiistiir. Yani basing iinitesinin PDO’ye
gore 18 ders saatinde islenmesi planlanmistir. Arastirma sonuglarinin tutarli olmasi ve herhangi bir
simfa avantaj ya da dezavantaj olusturmamak agisindan geleneksel sinifta da basing iinitesinin 18 ders
saatinde islenmesi gerekmektedir.

PDO, grup calismasi gerektirdiginden 6grenciler 4-5 kisilik gruplara ayrilmalidir. Grup
olusturulurken grubun basar1 yoniinden heterojen bir yapida olmasi faydali olur. Yani her grup; zayif,
orta ve iyi 6grencinin bulunacagi bir yapida olmalidir. Bu yapinin en biiyiik faydasi iyi 6grencilerin
zayif 6grencilerin elinden tutmasi ve onlara yardimci olmasidir. Boylece zayif 6grencileri derse
baglama olasilig1 artmaktadir. Bu konuda grup iiyelerine birlikte hareket etmeleri gerektigi bilinci
verilmelidir. Yapilmasi gereken isleri, grup iiyeleri kendi aralarinda esit bir sekilde dagitmalidir. Grup
iyelerinin birbirini sahiplenmeleri gerektigini aciklayiniz.

Gruplar, tiniteye baslanmadan 6nce 6gretmen tarafindan belirlenmelidir ve dgrencilere ilan
edilmelidir. Baz1 6grenciler gruplarini begenmeyebilir. Gerekli agiklamalari yaparak dgrencileri ikna
etmeye calisiniz. Bu grubun kendileri i¢in daha faydali olacagini sdyleyiniz. Yukarida bahsedilen
yapiy1 bozmayacak sekilde grup degisiklikleri yapilabilir. Grup olusumunda tiim 6grencileri memnun
edebilecek bir yap1 olusturmak 6grencinin motivasyonunu pozitif yonde etkilemek agisindan
onemlidir. Gruplara ders baslamadan once teneffiiste simifi grup ¢alismasi formatina getirmelerini
sOyleyiniz. Bunu sessiz ve diizenli bir sekilde yapmalarini sdyleyiniz.

Basing iinitesi islenmeye baslamadan yaklasik bir hafta 6nce 6grencilere basing tinitesinin
degisik bir yontemle islenecegi soylenmeli ve bu yontemi tanitici dokiimanlar 6grencilere
dagitilmalidir. Ogrenciler, bu dokiimanlar aracihiyla yeni yontem hakkinda bilgilendirilmelidir.

Basing iinitesine baglanmadan 6nce 6grencilere ii¢ farkl: test uygulanacaktir. Bu testler “6n
test” adin1 almaktadir ve 6grencilerin 6n bilgilerini 6lgmek amaciyla yapilmaktadir. Bu testler; basari
testi, tutum testi ve bilimsel siire¢ becerileri testidir. Basari testi 6grencilerin basing iinitesindeki
basarisin1 6lgmek i¢in hazirlanan 25 soruluk ¢oktan se¢meli bir testtir. Tutum testi, 6grencilerin Fen
Bilgisi dersine yonelik tutumlarini 6lgen 24 soruluk anket tiirii bir testtir. Bilimsel siire¢ becerileri
testi, bilimsel arastirma yonteminin ana unsurlarindan olan, hipotez olusturma, hipotezi sinama,
degiskenleri tanimlama gibi becerileri 6l¢en 24 soruluk ¢oktan se¢meli bir testtir. Basari testi i¢in 40
dakika, bilimsel siire¢ becerileri testi i¢in 40 dakika ve tutum testi i¢in 20 dakika gereklidir. Bu testler,
basing iinitesi islendikten sonra yine dgrencilere uygulanacaktir. Bu durumda testler “son test” adini
almaktadir. Testler hem PDO ile 6gretim goren simifa hem de geleneksel 6gretim alan bir siifa
uygulanmalidir. On test ve son test sonuclar1 6grenci basarisindaki artis1 gosterecektir. Test
sonuglarina dayanarak dgrenci basarisindaki artisin PDO grubunda m1 yoksa geleneksel grupta mi
daha fazla oldugu goriilebilecektir. Test sonuglarinin analizleri SPSS adli bir istatistik programi
kullanilarak yapilacaktir.

Gruplar ¢alismalarim siirdiiriirken 6gretmen gruplar1 gozlemlemelidir. Gruplarin verimli ve
etkili calismast icin gerekiyorsa telkinlerde bulunup 6grencileri cesaretlendirmelidir. Ogrenciler
zorlandiklar1 durumlarda 6gretmenden yardim talebinde bulunmalidir. Bu tiir durumlarda 6gretmen
sadece yol gosterici ve rehber olmali, konu bilgisini dogrudan kesinlikle vermemelidir. Bilgiye
ogrencilerin ulagsmasint saglamalidir. Buradaki en 6nemli amaglardan biri, 6grencilere bilgiye ulagma
becerisini kazandirabilmektir. Ogretmen gerektiginde dgrencilerin 6nceden 6grenmis olduklari
bilgileri hatirlamalarini tavsiye edebilir. Fakat 6gretmen kesinlikle “bu problemin cevabi sudur...”
seklinde miidahalelerde bulunmamalidir.
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Unite, PDO’ye gore islenirken 6grenciler, kendilerine dagitilacak “senaryoyu inceliyoruz”
materyalini kullanacaklar ve ona gére hareket edeceklerdir. Ogretmenler, kendilerine verilen ders
planina gore dersi isleyeceklerdir. Ders plamnda her sey ayrintili olarak agiklanmigtir. PDO’de
ogrenciler oldukca aktif konumdadirlar. “Senaryoyu inceliyoruz” materyalindeki her adimda
ogrencilerin diisiinmesi, sorgulamast, analiz etmesi, fikir alig verigsinde bulunmasi saglanmistir. Her
adimda 6grencilerden sonra 6gretmen devreye girip o da fikirlerini ve 6nerilerini soyler. Ogrenciler,
zaman zaman ilgili konudan ve hedef kazanimlardan uzaklasabilirler. Bu durumlarda 6gretmen
devreye girdiginde gerekli agciklamalar1 ve rehberligi yaparak 6grencileri konuya odaklar. Bu
durumlarla ilgili ayrintili agiklamalar, ders planinda ilgili yerlerde agiklanmugtir.

Ders planinda sayisal problem ¢6ziimii i¢in belli bir siire ayrilmigtir. Herhangi bir sinifa
avantaj ya da dezavantaj saglamamak icin, ¢oziilecek problemler PDO sinifinda ve geleneksel sinifta
ayn1 olmalidir.

PDO’de &grenciler konu bilgisi verilmeden 6nce problemlerle karsilasirlar. Problemler,
giinliik yasamdan segilir ve bir senaryo icinde sunulur. PDO problemleri, tek cevabi olan sayisal
problemler degildir. Birden fazla cevabi olabilen ve agik uglu problemlerdir. Ogrenciler, problemi
cozerken o probleme yonelik konu bilgisini de 6grenmis olurlar. Boylece 6grenilen bilgiler 6grenciye
daha anlamli gelmektedir. Ciinkii 6grenci, bilgiyi neden 6grendiginin ya da 6grenmek zorunda
oldugunun farkindadir. Hedefte bir problemi ¢6zmek vardir ve bunun icin de bilgiye ihtiya¢ duyulur.
Istenilen bilgiye ulasmak icin 6grenciler arastirma yaparlar. Boylece 6grencilerin arastirma becerileri
geligir. Bu ¢aligmada 6grenciler, bilimsel arastirmaya da yonlendirilmistir. Yani 6grencilerin
karsilastiklar1 problemleri ¢ozmeye yonelik hipotezler olusturmasi, hipotezleri test etmesi, deneyler
tasarlamas1 ve yapmasi hedeflenmistir. PDO’ye yonelik ders planlari, grencilere bu etkinlikleri
yapma firsat1 sunacak sekilde tasarlanmustir. Goriildiigii iizere PDO, 6grencilere konu bilgisini
kazandirmanin yaninda arastirma ve bilimsel yontemi kullanma becerilerini de kazandirma
potansiyeline sahiptir.

PDO’de 6grencilerin karsilastiklar1 problemleri ¢ozmek igin yapacaklar aragtirma sinif
icinde olacaktir. Bunun i¢in sinifa arastirmaci tarafindan problemlerle ilgili konularin yer aldig1 cok
sayida kaynak kitap konulacaktir. Bu kitaplar, agirlikli olarak Tiibitak yayinlar1 ve benzeri tiirleri ile
okula yardimci kaynak kitaplar olacaktir. Ayrica bilimsel arastirma yontemi uygulanirken yapilmasi
gereken deneyler, arastirmaci tarafindan 6gretmenlere temin edilecektir.

C) BASIC KNOWLEDGE ABOUT PBL FOR TEACHERS
PROBLEME DAYALI OGRENME

Probleme Dayali Ogrenme (PDO), 6grencilerin kendi kendine 6grenmelerini saglamada aktif
katilimi gerektiren bir 6gretim formatidir. Bu siirecte 6grenciler, giinlitk yasamdan problemler
iizerinde ¢alisirlar ve en iyi ¢oziime ulasmak igin arastirma yaparlar. Ogrencilerin aragtirmalar,
problemi ¢6zmek icin ihtiya¢ duyacaklari bilgi temelini yapilandirmada yardimei olur. PDO’niin en
temel hali agagidaki 6zellikleri icermektedir:

e Ogrenim siireci bir problem durumuyla baslar. Problem ¢ézme siireci icerisinde dgrenciler,
problemle ilgili konular1 6grenirler.

e  Problemler giinliik yasamla ilgilidir.

®  Acik, anlasilir ve tek ¢oziimii olan problemler yerine, yar1 yapilandirilmis problemler
kullanilir. Bu problemlerin tek ¢6ziim yolu yoktur. Birden fazla ¢6ziim yolu olabilir. Problem
¢oziimii i¢in gerekli olan veriler problemde verilmez. Bu acidan bakildiginda PDO problemleri,
ders kitaplarindaki iinite sonu problemlerinden oldukca farklidir.

e PDO, grup galismast gerektirir. Gruplar 4-5 kisiden olusur. Problemler grupta tartigilarak ve
goriis aligverisinde bulunularak ¢oziiliir.

o Ogrenciler bu problemler iizerinde caligirken kendi 6grenme isteklerine gore izledikleri yolu
degistirebilirler.

e Problemler iizerinde yarim ya da bir ders saati degil, daha uzun siirelerde calisilir. Siire,
problemin yapisina ve icerdigi hedef kazanimlara gore degisir.

e  Tiim miifredat problemler etrafinda hazirlanir. Problemler, onceden 6grenilmis bilgilerin bir
uygulamasindan ziyade, konu bilgisini 6grenmek i¢in bir aragtir.
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e Ogretmen, konu bilgisini 6grencilere dogrudan vermez. Bunun yerine, 6grencilerin kendi
aciklamalarini yapabilmesinde yardimci olan, sorgulayic strateji izleyen, zihinsel olarak rehberlik
eden bir role sahiptir.

e Ogrenme sorumlulugu baslica 6grenciye aittir. Ogrenci, ihtiyaci olan bilgiyi tespit eder ve
ona ulagmak icin aragtirma yapar.

e PDO, 6grencilerin konu bilgisini gercek yasam durumlarina uyarlayabilmesini saglar.

Probleme Dayali Ogrenme Siireci

PDO siireci 6zetle su sekilde gerceklesmektedir:
Asama I:
1. Problem sunumu
2. Problem durumundaki sorunlar1 tanimlama (beyin firtinast)
- agik olmayan terimleri ve konular1 belirleme
- agikliga kavusturulmasina ihtiyag¢ duyulan durum iizerinde anlasma
- iizerinde calisilacak hipotezleri belirleme
* bu hipotezi desteklemek icin ne biliyoruz?
* bu hipotezi desteklemek icin neyi bilmeye ihtiyacimiz var?
3. Problemlerden ortaya ¢ikan 6grenme hedefleri/sorulari olusturma.
4. Oncelikleri belirleme (hedefler/sorular)
5. Calisma programini belirleme
Asama II:
6. Ogrenciler problemler iizerinde calisir
- bireysel ve grup olarak okuma, arastirma, hipotezleri test etme, deney tasarlama ve yapma
Asama III:
7. Ogrenci sunumlar1 ve problemler iizerinde tartisma
8. Nelerin 6grenildigi konusunda 6zet
9. Ogrenci performanslarinin degerlendirilmesi

Fen Egitiminde Probleme Dayah Ogrenme

Peki fen egitiminde neden PDO? Bilimsel ve teknolojik geligmelerin giinliik yagantimiza

yansimasi bir¢ok alanda ve sik sik olmaktadir. Yagsam standardini gelistiren bu yansimalardan istifade
edebilmek, oncelikle onlar1 bilmek, tanimak ve anlamakla diger bir ifadeyle, bilim okur yazari
olmakla olur. Bireylerin bilim okur yazarlig1 saglandigi 6l¢iide toplum, bilim ve teknolojideki
gelismelere ayak uydurabilir ve adapte olabilir. Siiphesiz ki biiyiik bir hizla geligsen bilim ve teknoloji
karsisinda formal fen egitiminin bireylere kazandiracagi bilim okur yazarlig: yetersiz kalacaktir.
Bireylerin formal egitimlerinden sonra kendilerini bu alanda gelistirmesi kaginilmazdir. Bu nedenle
bireylere formal egitimden sonra kendilerini gelistirmeleri gerektigi felsefesi verilmeli ve sonraki
yasamlarinda kendilerini gelistirmede faydali olacak temel beceriler formal egitim siirecinde
kazandirlmalidir. PDO, gerek felsefesi gerekse sundugu kazamimlar itibariyla bu bakis agisina uygun
fen egitiminde kullanilabilecek bir 6gretim yontemidir.

PDO’nun Egitim-Ogretim Siirecinde Sagladigi Katkilar
- Yiizeysel 6grenmeyi degil, derinlemesine 6grenmeyi gelistirir.
- Ogrencilere, kendi 6grenmelerini kontrol etme sorumlulugunu verir.
- Bagimsiz 6grenmeyi destekler.
- Ogrenciler, fen bilimlerinin toplumla ve giinliik yagsamla olan iligkisini kavrar.
- Kendi kendine yonlendirilen becerilerin gelismesini ve siirekliligini saglar.
- Oprencilerin problem ¢ozme becerilerini gelistirir.
- Disiplinler arasi isbirligini gelistirir.
- Bilginin kalicihigim artirir.
- Ogrencilerin fen derslerine yonelik motivasyonunu artirir.
- Yiiksek seviyede diisiinme becerilerini gelistirir.
- Oprencilerin neyi nigin 6grendiginin farkinda olmasini saglar.
- Grup calismasi yaptirarak 6grencilerin fikirler tizerinde tartismalarim saglar.
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Ulkemizin gelismekte olan bir iilke olmast ve bilim ve teknolojiye agik yapis, fen
egitimindeki ezberci ve geleneksel anlayisin degismesini zorunlu kilmaktadir. Bilim ve teknolojiye
ayak uydurabilen ve ayn1 zamanda bilim ve teknolojiyi gelistirebilecek bireylerin yetigsmesi i¢in bu
degisiklik kagcinilmazdir. Bu nedenle alternatif 6gretim yontemlerinin iilkemizde fen egitimine
uyarlanmasi, uygulanmasi ve sonug¢larinin arastirilmasi gerekmektedir. Burada bahsedilen
gerekgelerden yola ¢ikarak bu aragtirmada, alternatif 6gretim yontemlerinden PDO’niin iilkemizde fen
egitimine katkilari incelenecektir.

D) INFORMATION ABOUT THE USE OF RESOURCES FOR TEACHERS

PROBLEME DAYALI OGRENME (PDO) YONTEMINDE BiLGI KAYNAKLARINI
ARASTIRMANIN YERI VE ONEMi

Giiniimiizde bilim ve teknoloji biiyiik bir hizla gelismektedir. Bu gelismeye paralel olarak bu
alandaki bilgi birikimi ivmeli bir sekilde artmaktadir. Tiim bu bilgilerin okulda verilmesi imkansizdir.
Bu nedenle okul sonrasi da bireylerin en temel ve ihtiyaci olan bilgileri 6grenmesi gerekir. Bu ise
yasam boyu 6grenme becerilerinin kazanilmasi ile miimkiindiir. Bu becerilerin en temeli, arastirma
yaparak istenen bilgiye ulasma becerisidir. Ancak bu beceriyi okulda kazanan bireyler ¢caga ayak
uydurabilir, bilim ve teknolojiyi takip edebilir.

Bilgi kaynaklarin1 aragtirarak bilgiye ulasma becerisi kazanmanin neden 6nemli oldugunu
“balik yemeyi degil, balik tutmay1 6gren” mantig1 cok giizel aciklamaktadir.

PDO’de bilgi kaynaklarini arastirma yontemini kullanabilmek icin simf ortaminda yapilmasi
gerekenler asagida agiklanmugtir.

Ogrencilerin bilgi kaynaklarindan aragtirma yapabilmelerini kolaylastirmak icin sinifa
arastirmaci tarafindan yaklasik 30 farkli kaynak kitap getirilecektir. Bu kaynaklar1 smifta uygun bir
yere yerlestiriniz. Kaynaklar, uygulama boyunca sinifta kalmaldir. Ogrenciler, ihtiyac1 olan
kaynaklar1 eve gotiiriip daha ayrintili incelemek isterlerse bir sonraki derse getirmek sartiyla buna izin
veriniz.

Sinifa internet baglantisi igin gerekli altyap1 saglanmigsa 6grencilere arastirmalarinda internet
kullanma imkani saglayiniz. Diz {istii bilgisayar temini i¢in aragtirmacidan yardim talep edebilirsiniz.

PDO uygulamasina gegilmeden bir hafta 6nce dgrencilere basing ve yiizme-batma
konulartyla ilgili bilgi kaynaklar1 bulup sinifa getirmelerini soyleyiniz. Bilgi kaynaklarina ulagsmada
ogrencileri okul, il halk ve tiniversite kiitiiphanelerine yonlendirebilirsiniz. Ayrica evdeki ve
komsulardaki bilgi kaynaklarini da kullanabileceklerini hatirlatin. Bilgi kaynaklar olarak 6grencilerin
yardimet kitap, ansiklopedi (ana britanica, temel britanica, bilyiik larrouse, meydan larrouse, gelisim
hachette) dergi, Tiibitak bilim teknik dergisi, gazete, CD vb. kaynaklar getirebilecegini soyleyin.
Ogrencilerin ders kitabindan da faydalanabilecegini hatirlatin. Ayrica iizerinde galistiklar1 konuyla
ilgili uzman kisilerle goriisebileceklerini ve onlardan bilgi alabileceklerini hatirlatin.

Ogrencilere evlerinde hangi kaynaklarin oldugunu sorunuz. Bunu sinifa hep aym kaynaklarin
gelmemesi igin soruyoruz. Ornegin 5 dgrenci ana britanica var diyorsa iki-ii¢ 6grencinin bunu
getirmesi yeterli olur. Digerlerine eger varsa baska kaynak getirmelerini soyleyiniz. Kaynak cesitliligi
saglamak icin bu 6nemlidir. Ogrenciler kaynaklari sinifa getirirken sadece ilgili kistmlar1 getirmelidir.
Ornegin bir 6grencinin evinde ana britanica ansiklopedisi varsa basing ve yiizme-batmayla ilgili
ciltleri getirmesi yeterlidir. Ogrencide Tiibitak bilim teknik serisi varsa, sadece basing ve yiizme-
batmayla ilgili ciltleri getirmesinin yeterli oldugunu soyleyiniz.

PDO uygulamasi baglamadan arastirmacinin ve 6grencilerin sinifa getirdigi kaynaklara goz
atmanizda yarar vardir. Hangi bilginin hangi kaynakta ne derinlikte verildigini bilmeniz arastirma
stirecinde 6grencilere rehberlik etmede faydali olacaktir. Bu konuda size kolaylik saglamak i¢in
arastirmaci tarafindan sinifa getirilecek kaynaklarda hangi bilgilerin hangi sayfada oldugunu gosteren
bir tablo verilecektir.
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Universiteniz Ortadgretim Fen ve Matematik Alanlar1 Egitimi Ana Bilim Dalt Doktora
ogrencisi Gokhan SERIN’in “Probleme Dayali Ogretim Yénteminin 7. Smuf Ogrencilerin Fen
Basarisina, Fen Dersine Yénelik Tutumuna ve Yiiksek Diisiinme Becerilerine Etkisi” konulu
aragtirmada veri toplama araci olarak kullamlacak anketlerin Ankara ili Gélbas lgesi ilkogretim
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EK

__ Uygulamanin Yapilacag: Okullar

po—

. Atatiirk [kt gretim Okulu (Golbasi)

2. Baldudak Ilkégretim Okulu (Gélbagi)

3. Guindiizalp Tlkégretim Okulu (Golbast)

4. Indntl [kdgretim Okulu (Golbast)

5. Sahin Sevin [Ikégretim Okulu (Golbast)

6. Tek Ilko gretim Okulu (Golbagt)

7. Bezithane ko gretim Okulu (Gélbasi)

8. Bayrak [lkdgretim Okulu (G&lbagi)

9. Dr.Ahmet-Filiz Gogiis 11k gretim Okulu (G6lbast)
10. Enver Bektas [Ikégretim Okulu (Golbast)
L1. Gokeehoyiik Ilkogretim Okulu (Golbast)

12. Incek Ik gretim Okulu (Glbag)

13. Incek T EK. Ilkégretim Okulu (Gélbasi)

14. Karagedik Ercan [Tkdgretim Okulu (Gélbagi)
15. Selametli Kéyti [Ik6gretim Okulu (Galbast)
16. Tagpinar [Iksgretim Okulu (Gélbast)
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APPENDIX U

SUMMARY SHEET

CIKARDIGIMIZ SORULAR (Aysegiil’iin Kamp Maceralari)

1. Aysegiil yiizerken dibe daldiginda neden kulaginda agr1 hissetti?

2. Aysegiil’tin arkadas1 “daha fazla derine daldigimda kulaklarimda daha ¢ok agr1 hissediyorum”
demisti. Bunun nedeni nedir?

3. Aysegiil’tin arkadasi, deniz suyu olan havuzda daldiginda tath sudakine gére kulaginin daha ¢ok
agridigini soyliiyor. Bunun nedeni nedir?

5. Topragin derinliklerine gitmesi gerekirken nasil oluyor da kaynak suyu topraktan yeryiiziine
cikabiliyor?
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CIKARDIGIMIZ SORULAR (U¢ Dagcimin Maceralar)

1. Arabayla daga cikilirken kulaklarinda neden agr1 hissettiler?



APPENDIX V

RAW DATA

2

2 .
2 o 5 Sé E é & Tn
Sl 8| 288 2] 2| 35| #
2158|385 £« | £ | & | &
1 2 2 3 4,0 9,0 99,0 93,0
1 2 1 5 12,0 10,0 | 112,0 | 108,0
1 2 1 5 15,0 16,0 86,2 92,0
1 2 2 1 9,0 4,0 84,0 77,0
1 2 1 1 5,0 2,0 52,0 75,0
1 2 2 3 7,0 9,0 74,0 73,0
1 2 2 4 7,0 15,0 | 59,0 89,0
1 2 1 1 7,0 7,0 83,0 71,0
1 2 1 1 2,0 5,0 87,0 83,0
1 2 1 2 7,0 10,0 86,2 79,0
1 2 2 2 10,0 13,0 | 60,0 75,0
1 2 2 1 6,0 2,0 100,0 | 120,0
1 2 1 3 11,0 5,0 90,0 80,0
2 1 1 1 5,0 5,0 78,0 77,0
2 1 2 3 10,0 13,0 80,0 76,0
2 1 2 3 10,0 6,0 110,0 | 107,0
2 1 2 1 8,0 5,0 66,0 73,0
2 1 2 3 10,0 12,0 | 115,0 | 112,0
2 1 1 1 10,0 5,0 77,0 87,0
2 1 1 1 8,3 5,0 86,2 91,0
2 1 1 2 15,0 8,0 99,0 | 105,0
2 1 2 1 5,0 7,0 98,0 | 111,0
2 1 2 1 6,0 8,0 82,0 90,0
2 1 1 1 12,0 3,0 108,0 | 111,0
2 1 1 1 5,0 8,0 76,0 72,0
2 1 1 1 8,0 9,0 86,2 67,0
2 1 2 2 9,0 5,0 77,0 87,0
2 1 1 2 8,3 6,0 86,2 88,0
2 1 2 1 7,0 5,0 88,0 84,0
2 1 2 3 8,0 6,0 102,0 | 107,0
2 1 2 3 4,0 11,0 | 51,0 92,0
2 1 1 1 4,0 7,0 86,2 79,0
2 1 1 1 8,0 6,0 91,0 99,0
2 1 1 2 6,0 5,0 94,0 86,0
2 1 1 1 9,0 3,0 85,0 75,0
2 1 2 2 6,0 5,0 88,0 91,0
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2 1 1 3 10,0 6,0 | 86,0 | 101,0
2 1 2 2 8,0 30 | 81,0 | 84,0
2 1 2 3 9,0 4,0 | 940 | 96,0
2 1 2 2 8,3 70 | 862 | 74,0
2 1 2 2 11,0 | 13,0 | 96,0 | 100,0
2 1 1 1 8,3 80 | 862 | 76,0
2 2 1 5 6,0 16,0 | 97,0 | 113,0
2 2 2 3 14,0 5,0 |101,0 | 89,0
2 2 2 2 13,0 9,0 ]103,0 | 106,0
2 2 1 3 5,0 11,0 | 95,0 | 108,0
2 2 1 3 12,0 | 10,0 | 85,0 | 55,0
2 2 1 3 11,0 | 11,0 | 95,0 | 101,0
2 2 1 5 11,0 | 10,0 | 46,0 | 101,0
2 2 2 3 8,0 2,0 1940 | 950
2 2 2 1 6,0 40 [ 790 | 87,0
2 2 2 1 5,0 5,0 | 95,0 | 103,0
2 2 1 1 7,0 5,0 | 70,0 | 78,0
2 2 2 1 5,0 30 | 75,0 | 73,0
2 2 2 1 6,0 4,0 1102,0] 111,0
2 2 2 2 9,0 6,0 | 93,0 | 96,0
2 2 1 1 8,0 7,0 | 78,0 | 60,0
2 2 2 3 8,0 4,0 |100,0 | 108,0
2 2 2 2 6,0 7,0 1850 | 950
2 2 2 1 5,0 30 | 87,0 | 98,0
2 2 1 1 3,0 30 | 890 | 73,0
2 2 1 1 8,0 7,0 | 81,0 | 85,0
2 2 2 1 6,0 6,0 | 82,0 | 73,0
2 2 1 3 2,0 7,0 | 88,0 | 104,0
2 2 1 1 5,0 7,0 1940 | 89,0
2 2 2 1 7,0 9,0 | 88,0 | 86,0
2 2 1 1 5,0 4,0 | 90,0 | 105,0
3 3 2 4 6,0 13,0 | 95,0 | 94,0
3 3 2 4 9,0 8,0 | 83,0 | 87,0
3 3 2 5 12,0 | 14,0 | 113,0 | 110,0
3 3 2 2 8,0 10,0 | 106,0 | 103,0
3 3 1 4 10,0 9,0 | 95,0 | 104,0
3 3 2 2 5,0 7,0 | 86,2 | 114,0
3 3 2 2 3,0 8,0 | 88,0 | 79,0
3 3 2 1 7,0 5,0 |106,0 | 98,0
3 3 2 1 9,0 7,0 1 83,0 | 99,0
3 3 2 3 9,0 13,0 | 100,0 | 88,0
3 3 1 1 7,0 1,0 | 69,0 | 89,0
3 3 1 1 5,0 5,0 | 60,0 | 69,0
3 3 1 2 5,0 10,0 | 112,0 | 117,0
3 3 1 1 7,0 40 [111,0] 113,0
3 3 2 1 6,0 5,0 | 83,0 | 83,0
3 3 1 1 6,0 9,0 | 820 | 71,0
3 3 1 2 5,0 7,0 | 850 | 81,0
3 3 1 1 4,0 7,0 | 82,0 | 76,0
3 3 2 1 8,3 9,0 | 862 | 78,0
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3 3 2 1 8,3 8,0 | 80,0 | 53,0
3 3 1 1 3,0 30 | 862 | 78,0
3 3 1 1 8,3 9,0 | 640 | 81,0
3 3 1 1 6,0 6,0 | 91,0 | 86,0
3 1 2 4 10,0 | 12,0 | 101,0 | 107,0
3 1 1 3 7,0 4,0 | 86,2 | 93,0
3 1 1 1 4,0 10,0 | 82,0 | 74,0
3 1 2 5 13,0 | 11,0 | 90,0 | 96,0
3 1 2 3 6,0 7,0 1990 | 950
3 1 1 4 9,0 12,0 | 80,0 | 94,0
3 1 1 3 9,0 9,0 | 78,0 | 87,0
3 1 2 1 7,0 7,0 1900 | 81,0
3 1 2 1 6,0 4,0 | 73,0 | 87,0
3 1 1 1 4,0 11,0 | 69,0 | 72,0
3 1 1 1 5,0 80 | 862 | 79,0
3 1 1 1 10,0 6,0 | 86,2 | 53,0
3 1 1 1 8,0 7,0 1 91,0 | 93,0
3 1 1 2 8,0 10,0 | 101,0 | 104,0
3 1 1 1 6,0 7,0 | 78,0 | 82,0
3 1 1 1 5,0 4,0 | 86,2 | 63,0
3 1 1 1 7,0 2,0 | 71,0 | 420
3 1 2 3 2,0 10,0 | 75,0 | 80,0
3 1 2 1 3,0 9,0 | 750 | 72,0
3 1 1 1 5,0 5,0 | 74,0 | 82,0
3 1 1 1 8,3 7,0 1830 | 77,0
3 1 1 1 7,0 6,0 | 92,0 | 91,0
4 3 2 5 14,0 | 10,0 | 86,2 | 93,0
4 3 1 3 11,0 | 10,0 | 86,2 | 82,0
4 3 2 1 6,0 30 | 862 | 86,0
4 3 1 1 7,0 50 | 862 | 92,0
4 3 2 2 11,0 80 | 86,2 | 118,0
4 3 2 1 8,0 5,0 | 86,2 | 100,0
4 3 2 1 6,0 50 | 86,2 | 96,0
4 3 2 2 9,0 6,0 | 86,2 | 100,0
4 3 1 1 9,0 12,0 | 86,2 | 100,0
4 3 2 2 6,0 6,0 | 862 | 1120
4 3 1 5 16,0 | 11,0 | 86,2 | 108,0
4 3 1 1 4,0 50 | 862 | 77,0
4 3 1 1 4,0 4,0 | 86,2 | 61,0
4 3 2 1 5,0 30 | 862 | 61,0
4 1 2 3 8,0 10,0 | 86,2 | 91,0
4 1 1 1 5,0 2,0 | 86,2 | 79,0
4 1 1 2 13,0 | 11,0 | 86,2 | 102,0
4 1 2 1 9,0 6,0 | 862 | 71,0
4 1 2 3 12,0 80 | 86,2 | 111,0
4 1 2 1 8,0 50 | 86,2 | 98,0
4 1 1 1 3,0 70 | 862 | 29,0
4 1 2 1 5,0 4,0 | 86,2 | 86,0
4 1 2 1 7,0 4,0 | 86,2 | 80,0
4 1 1 1 8,0 6,0 | 86,2 | 85,0
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4 1 2 3 8,0 50 | 86,2 | 94,0
4 1 2 3 7,0 6,0 | 86,2 | 105,0
4 1 2 1 11,0 9,0 | 86,2 | 74,0
4 1 2 1 8,3 11,0 | 86,2 | 84,0
4 1 2 3 8,3 9,0 | 86,2 | 105,0
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APPENDIX Y-1

DESCRIPTION OF CATEGORIES OBSERVED AT LEAST IN ONE GROUP

WITH 20 PERCENT VALUE

Category Description
What Did I Do?

Teacher’s explanation of topics, listening to
teacher/lecture, trying to follow the teacher

Taking note, writing formulas, drawing
figures/graphs, etc.

Solving test/questions/problems/problems in
Problem solving scenarios, trying to understand solution, making
examples,

Finding/examining/bringing resources, researching
topics/problems, getting information

Finding problem, variables, hypothesis,
experiment; observation; proposing solution
Helping one another Exchange of ideas, sharing something

What Did I Learn?

Listening to teacher

Writing from teacher

Research

Scientific process steps

Specifying the direction of relationship, stating
factors affecting a variable

Mentioned in general not in detail: Concept,

I learned formula, figure, understanding, gaining
knowledge, importance of topics,

Explaining phenomenon, understanding real-life
Daily life examples events, answers to the questions in my life, sinking
of thin bicycle wheel, etc.

Buoyancy force, atmospheric pressure, Bernoulli

Relationship between variables

Physics principles principle, Pascal principle, Torricelli’s experiment,
etc.

Definition Explanations, descriptions

Drawing Graphs, figures

Helping One Another

Giving/making examples, in cases of they do not
understand, presenting information, telling what I
know, at their lack of knowledge, when they were
late in following the lecture

Telling the answer of questions, explaining
problems, making examples

Looking for/obtaining/examining/bringing
resources, get knowledge from resources
Suggestion, explaining idea, prediction, how can
we rescue bicycle from sand, etc.

No help Students express this statement explicitly

The Best Things I Did
Listening Listening to teachers/students

Explaining the subject

Problem solving

Research

Discussion/Presenting idea
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Problem solving

Students’ and teacher’s questions, proposing
solutions to problems, solving test, solving by
using formulas or conceptual approach, solving
examples, trying to solve

Making/finding/watching/listening/

Experiments understanding experiment, answering experiment
questions,
Finding/bringing resources, finding/gettin

Research . gfb gmng ’ gl &
information

Hypothesis Finding/writing/testing hypothesis

The Most Difficult Things

Problem solving

Answering questions, solving examples,
calculations, solving problems in the scenario,
finding why thin bike wheel sinks more, etc.

No difficulty No “much difficulty” also included
Making/finding experiment, experiment
Experiment equipments, analysis of data obtained from

experiments, making activity,

Unexpected Things I Encountered

Experiments

Being positive, results of experiments,

I Would Study Like That

Repetition

Repetition of subjects/problems/questions/ notes

In the same way

Studying in the same/similar way

Better study

Studying much/well/systematic/in detail, making
an effort, up to understanding,

Research

Finding resources, use of different resources,
bringing them to class, getting information,

Solving a Problem Around

Daily life examples

Chewing gum or opening mouth during plane
travel, etc.
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ALL CATEGORIES EMERGED FROM THE ANALYSIS OF SELF-
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EVALUATION FORMS AND THEIR OBSERVED FREQUENCIES WITH

PERCENTAGE VALUES
Subjects
Pressure in Pressure in Pressure in | Buoyant Total
solids liquids gases and force in
atmospheric | liquids
pressure
el -|ala clealelalelE] 2|8
ST S N TR I T - BT I B B I
SIL|E[S|EEls|E|2|2|2|2)t
° — @) ° — @) ° @) ° @) ° — @)
% a2 % ) a % a % a % ) a
c|E|E|S|E|E[S|EB|IS|E[S| & |E&
CATEGORIES f f f f f f f f f f f f f
() [ (F) | P | (%) | (B || (P) | (F) | (B | (%) | (F) ]| (%) | (%)
What Did I Do?
Listening to teacher J 0 ! 12 0 0 12 0 / 2 40 0 3
B[O |G @] O [O @8] O |2 D |CD| O | B
Writing from teacher 3 0 0 ¢ 0 1 10 0 6 0 28 0 !
ADJ O ] O [GO] O [@ @] O |CH| O 26| O | D)
Probl Ivi 16 2 9 18 2 8 3 5 4 8 41 4 30
Tovem soing 9 |an]es|6n| 63 |eo| a2 |6y [a6]|cn|E8) | @2) | e8)
Research 6 5 27 3 3 12 2 5 1 10 | 12 8 54
) 22) @)1 IH[A0] (50 [@hH] ®) | CH | @ [GD|AD | @44 | (D
Scientific process steps 9 7 5 6 13 16 4 11 5 10 | 24 20 42
B UH| RO RID| G| (16) | (69 | 20) | 37) | (22) | (111) | (40)
Helping one another 0 2 8 3 0 4 0 4 0 6 3 2 22
O) 1anfeE21do] O 1d5H] O @S O 122 3 | aD [eD
Learnin 2 3 0 2 0 0 6 1 3 1 13 3 2
& MICH]O D] O O |EH] O [A)| @ |dD | dAD | @)
Thinkin 0 0 1 0 0 3 1 0 0 0 1 0 4
& OO JO] O |AD] @O ] O JOJTO O] O | @
Using instructional materials 2 ! 2 0 ! 6 0 3 0 > 2 2 16
M 1® OO0 ]10dD 122 O | d) [ O |d9] @) | A [dS5)
Group work 0 0 6 0 0 3 0 0 0 2 0 0 11
P O 1O [AD] O | O |dDH] O ] O[O ]D 0O | O [dO0
Incongruence among group 0 0 1 0 0 0 0 0 0 0 0 0 1
members OO ][O] O O] O]OJOJO]O | OO
Making evaluation 0 ! ! 0 0 0 0 0 0 0 0 1 !
OO ]O] O JO]O]OJTOJTO]JO | G | O
Preparing file 0 0 4 0 0 0 0 0 0 0 0 0 4
parine O]JOIAHI O] O O] O]OJTOJTO]O ] O |&
Discussion 1 1 2 0 0 1 0 0 0 1 1 1 4
o @D]I®IOJTO] O | GOD]lO]OJTOl@!]lOD] G | @
Attending lecture 0 0 ! ! 0 0 1 0 0 0 2 0 !
OO ] O OB ]OJTOJTO]O] O |0
Trying to understand topics 7 0 ! ! 0 1 2 0 2 0 12 0 2
20O ]G] O [HBH]® 1O |]®[O|]ADH| O | @
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Historical experiments 0 0 0 ! 0 0 0 0 0 0 ! 0 0
OQOJTOJO]A] O O] O ]O]J]O]JO O] O ]O
Repetition of topics > 0 0 2 0 1 1 0 0 3 8 0 4
1O ]1O]1DO] O |G| H 1O o fdh]ldf O | &
Making connection with 0 0 0 1 3 0 0 0 0 0 1 3 0
daily life O]JOJO]A|1EO[O] O ] OO O[O ]AD | ©O)
Out of school activity 1 0 0 0 0 0 0 1 0 0 ! 0 !
D]1TOJTO]JTO] O [TO]O]OG]l]O]JO O] O ]MD
Studying topics before 0 0 0 0 0 0 0 0 1 0 1 0 0
lecture OQOJTOJTO]JTO] O [O]O]O]G]JOIOD] OO
Question-answer 5 0 0 3 0 0 3 0 1 0 12 0 0
91O 1O 1Al ® 1O 1d) ] O |G O JdDf O | O
Doing homework 2 0 0 1 0 0 0 0 0 0 3 0 0
MD1JOJTO]TA] O [TO]O]O]O]JO G ] O ]0
Warning students who 3 0 0 0 0 0 0 0 0 0 3 0 0
disturb class dD1O]JO]JO] O O] O ]OJO[fO]G| OO
Not coded 1 1 1 0 0 0 2 0 3 2 6 1 3
)11 30 0 1©0 (@) |0 [d2)f7)]@®) | (6) |3
Not filled 0 0 0 1 0 1 0 0 0 0 1 0 1
0) 1O 1O 1G] 0 #1010 JOf©O]1@]| 0O |
What Did I Learn?
Physics principles 0 0 1 17 0 0 18 8 1 0 36 0 9
O 1O JA]IGD] O O ]T)]EO]H 1O [EGH] O ] B
Drawing 3 0 0 15 0 1 3 5 8 1 29 0 7
dD]1 O] OGO O |G 1d) 16O E)[ @ JCD| O | D
Tlearned (in general) 5 5 14 7 3 17 1 2 5 9 18 8 42
(19)142)139]@23)] (0 J6G3)] @ 103 ]CO[IEH[AD]| 44 | 40
Experiments 1 1 7 0 0 4 2 5 0 1 3 1 17
@1 1N O] O [d5H] B |CH]O |GG | (6 |d6
Daily life examples 0 3 3 ! 2 7 3 3 0 6 4 > 23
0) 1@H]H] B3 163 [26)]d2) |G| O [CH @& | 28) |22
Formulas 2 1 1 5 0 2 0 2 5 6 12 1 11
M1 |1 31AN] O [ (D] O |d3)|ecofeyfdh] © |do
Units 2 1 2 0 0 0 0 0 0 0 2 1 2
M1 ]O®]O] O [O]O]O]J]OJTOID] O |
Relationship between 7 5 5 5 3 2 1 0 3 0 16 8 7
variables )@ UH|ADH]L GO | D | @ O 1Al O |15 | s | D
Definition 4 2 0 14 3 0 0 0 0 0 18 5 0
d5»1anN]1 O 1@an] GO 1O 1 O 1 O O[O J1dD | 28 | O
Types of variables 0 0 0 0 0 1 0 0 0 0 0 0 !
OJTOJTO]JTO] O [GH]O]O]JO]JO O] O ]Md
Problem solving 2 0 0 0 0 2 1 ! 1 0 4 0 3
MDJOJTO]JTO]O[DO]GH]O]1GOG]JOIGB] O 106
Scientists 0 0 0 1 0 0 2 0 2 0 5 0 0
OJTOJTO]TA] O [TO]E]O]®O]O 1G] O ]0
Tools 2 0 0 1 0 0 0 1 0 0 3 0 1
dH)1 O 1O 1] O 1Ol O ]1]OG O[O O |0
Symbols 2 1 0 0 0 0 3 0 0 0 5 1 0
M1 ]O]O ] O O] ] O O O G | © | O
I could not learn 0 0 0 0 0 0 2 0 1 0 3 0 0
OQJTOJO]JTO] O O] ]O]GH]OIG] OO
Wrong information 0 0 0 0 0 0 0 0 1 0 ! 0 0
OQJTOJO]JTO] O [O]O]O]GH]JOIOD] OO
Not coded 5 1 8 2 1 5 4 1 7 3 18 2 17
(19)1 (8) | (22)1 (7) | d7) 19 [ d6) | (6) |(28) | (11)[(17)] (11) | (16)
Not filled 7 1 0 3 0 0 1 0 1 3 12 1 3
(2601 (8) 1 (0) 1O)f (0) O | & | O | & |dADfdD]) 6) | (3)
How Did I Help my
Friends?
Explaining the subject 3 3 7 10 0 3 6 4 1 8 22 3 22
(19125109133 O |dD]EH1EH | @G [GOfeEh ]| dD |aD
Problem solving 12 1 10 8 1 6 3 5 2 4 25 2 25
491 @ 1231 2n]| dD 1@ d2) 1 CH |G [d)HfE3] dh | e
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Research 1 4 19 0 2 13 0 7 0 11 1 6 50
@ GH]|G3H] O ]G3 [AH] O |@H ] O @D M) | B3) | ¢D

No help 1 1 1 6 2 0 6 0 12 0 25 3 1
OEEONRORICVINCHRRORICORRORICOIRORICIRCOE R

Listening each other 0 0 3 ! 0 0 1 0 1 0 3 0 3
OQJTOI®O]IADH] O [TO]BH]O]GH]JIOIG] O 06

Experiments 0 0 1 0 0 1 1 2 1 3 2 0 7
OQJTOIAA]O] O [O]GH 1A ]G ADIA ] O 1O

Writing 1 0 1 0 0 2 1 0 1 3 3 0 6
DO ]O] O DGO 1@GJADIE | O |6

Working together 0 ! 3 0 0 1 1 0 2 0 3 ! 4
O1A®]O] O [BH]IBH]O]IO]JTOIG] O |

Discussion/Presenting idea 3 3 6 2 2 0 0 z 0 1 3 > 2
An1E»Han| M 16CH 1O ] O 1A 1O [ B 6 28 ] ®

Making correction 2 0 ! 0 0 1 0 0 0 0 2 0 2
MW1OIAH]O] O [BH]O]O]J]O]JTOID] O]

Getting assistance from 2 0 3 1 0 2 0 0 0 0 3 0 5
friends MW1O]I®O]1FH] O [D]O 1O ]1]O]JO G ] O ]06)
In general 6 1 6 1 0 2 0 1 0 0 7 1 9
1A AN A ] O | D] O 1O O[O ]Of®G |O®

Drawing 1 0 0 2 0 0 2 0 1 0 6 0 0
GD1TOJO]JTODO]L O O] 1O ]1GH]OfOG | O |0

Finding/writing/defining 0 1 0 0 0 1 0 1 0 2 0 1 4
problem O JO]JTO] O [HBH]O]O]JO]JTOIO] O |G
Consulting each other 0 0 0 0 0 1 0 ! 0 0 0 0 2
OQOJTOJTO]JTO] O [BH]O]OGO]JO]JTOLO] O]

Keeping silence 0 0 0 0 0 1 0 0 0 1 0 0 2
OQOJTOJTO]JTO] O [BH]O]O]JTO]GIO] O 13

Repeating together 0 0 0 0 0 0 1 0 0 0 ! 0 0
OQOJTOJTO]JTO] O [O]GO]O]JO]JO O] O 10

Hypothesis 0 0 0 0 0 0 0 1 0 2 0 0 3
C OQOJTOJO]JTO] O [O]O ]OG1]O]JTOJO] O ]G
Formulas 4 0 0 1 0 0 1 0 1 0 7 0 0
1 O ]1O]13A] O 1]O]1HBH]OGHIO]Of O | O

Not coded 1 1 3 0 0 2 3 0 3 2 7 1 7
A1 1@ 0] © | (7)) 0 [d2)| 7)1 7) | ((©6) | (7)

Not filled 1 0 0 1 0 0 1 0 2 1 5 0 1
AH1O 1O 16310 10110 AHLG| 0 | A

The Best Things I Did

Listening 8 0 1 11 0 1 10 3 9 4 38 0 9
B O ]1GIEDH] O |@ @) 130916 [d5H]Ce) | O) | @)

Problem solving 13 5 9 11 2 7 2 5 4 7 30 7 28
(48)1(42)1 (251371 ] (B3) 126)] B | BDH [dO)[26)[28) ]| (39) | (26)

Experiments 1 1 8 2 1 14 1 5 1 6 5 2 33
OEEONICOINORNNEISMIEORECOIRON I EON KR EED)
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APPENDIX Z

INSTRUCTIONS FOR TEST ADMINISTRATION PROCESS

TEST UYGULAMA YONERGESI

Sayin test uygulayicisi,

Testi dagitmadan once 6grencilere Fen Bilgisi dersiyle ilgili bir test uygulamasi yapilacagini

sOyleyiniz. Asagidaki maddeleri 6grencilere yiiksek sesle okuyunuz.

1.
2.

Bu test uygulamasi, Fen Bilgisi dersini sizlere daha iyi 6gretebilmek amaciyla yapilmaktadir.
Test sonuglari degerlendirilip sizlerin istegi dogrultusunda bir Fen bilgisi dersi
tasarlanacaktir.

Yukaridaki nedenlerden dolayi testi cevaplarken icten, samimi ve bilingli olunuz. Rasgele
cevap vermeyiniz.

Testi kendiniz cevaplandirmaya calisiniz. Kopya, yardim, vs. olaylara bagvurmayiniz.
Sonuglarin dogru degerlendirilebilmesi igin bu ¢ok 6nemlidir.

Test siiresince liitfen sessiz olunuz. Teste devam eden arkadaslarinizi rahatsiz etmeyiniz.

I1k sayfann sol iistiinde yer alan istenen bilgileri doldurmay1 unutmayiniz.

Testi 6grencilere dagitiniz.

Sessizlik saglandiktan sonra testi baslatiniz.

Uygulayiciya Notlar:
1. Testin yukaridaki kurallar ¢ercevesinde uygulanmasina dikkat ediniz.
2. Ozellikle dgrencilerin birbirlerine bakmalarina, kopya cekmelerine izin vermeyiniz. Bu
durumdaki 6grencileri uygun bir dille uyariniz.
Ogrencilerin istenen bilgileri yazip yazmadiklarini kontrol ediniz.
4. Test sirasinda yasanan herhangi bir olumsuz durumu arka sayfada agiklayiniz.
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