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ABSTRACT

THE EFFECTS OF HANDS-ON ACTIVITY ENRICHED INSTRUCTION ON
SIXTH GRADE STUDENTS” ACHIEVEMENT AND ATTITUDES TOWARDS
SCIENCE

TURK, Ozlem

M.Sc., Department of Secondary Science and Mathematics Education

Supervisor: Assist. Prof. Dr. Jale Cakiroglu

May 2005, 118 pages

This study aimed to investigate the effectiveness of hands-on activity enriched
instruction on sixth grade students’ achievement (on sense organs) and attitudes
towards science. In this study, Science Achievement Test and Science Attitude Scale
were used to assess students’ achievement on sense organs and students’ attitudes
towards science, respectively. Also, hands-on activities about sense organs were
prepared.

This study was conducted with 2 teachers and 4 classes and total of 140 sixth
grade students in the public elementary schools at Kegidren district of Ankara in the
fall semester of 2002-2003 academic years. One class of each teacher was assigned as
experimental group and treated with hands-on activity enriched instruction and other
class was assigned as control group and treated with traditional instruction. At the
beginning of the study, both teachers were trained for how to implement hands-on
activity enriched instruction in the classrooms. The Science Achievement Test and
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The Science Attitude Scale were applied twice as pre-test and after three week
treatment period as a post-test to both experimental and control groups to assess and
compare the effectiveness of two different types of teaching utilized in science
course.

The data obtained from the administration of post-test were analyzed by
statistical techniques of Multivariate Analyses of Covariance (MANCOVA). The
statistical result indicates that hands-on activity enriched instruction was more
effective than traditional instruction. However, the statistical results failed to show a
significant difference between the experimental and control groups attitudes toward

science.

Keywords: Sense organs, Science achievement, Hands-on activities, Attitudes toward

science
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BASIT ARACLARLA HAZIRLANAN ETKINLIKLERLE ZENGINLESTIRILMIS
YAPARAK OGRENME YONTEMININ ALTINCI SINIF OGRENCILERININ
FEN BIiLGISI BASARISINA VE FEN BILGISI DERSINE OLAN
TUTUMLARINA ETKISI

TURK, Ozlem

Yiksek Lisans, Orta Ogretim Fen ve Matematik Alanlari Egitimi Bolumi
Tez Yoneticisi: Assist. Prof. Dr. Jale CAKIROGLU

Mayis 2005, 118 sayfa

Bu calismanin amaci; basit araclarla hazirlanan etkinliklerle zenginlestirilmis
yaparak 6grenme yonteminin altinci sinif 6grencilerinin fen bilgisi basarisina (duyu
organlar) ve fen bilgisi dersine yonelik tutumlarina etkisini arastirmaktir. Bu
calismada Ogrencilerin duyu organlari konusundaki basarisint  ve fen bilgisine
yonelik tutumlarini 6lgmek icin sirasiyla Fen Bilgisi Basari Testi ve Fen Bilgisi
Tutum Olgegi kullanildi.

Calisma, 2002-2003 akademik yili sonbahar doneminde Ankara’nin Kegitren
ilcesinde bir devlet ilkdgretim okulundaki 140 altinci sinif 6grencisiyle, 2 6gretmen
ve 4 sinifta yapildi. Her 6gretmenin iki sinifindan bir tanesi basit araclarla hazirlanan
etkinliklerle zenginlestirilmis yaparak 6grenme yonteminin uygulandigl deney grubu
ve diger sinifi da geleneksel 6gretim yonteminin uygulandigi kontrol grubu olarak
belirlendi. Calismanin basinda her iki 6gretmen basit araglarla hazirlanan etkinliklerle
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zenginlestirilmis  yaparak 6grenme yoéntemini nasil uygulayacagl hakkinda
bilgilendirildi. Fen Bilgisi Basati Testi ve Fen Bilgisi Tutum Olgegi her iki gruba, iki
farkli 6gretim yonteminin etkisini karsilagtirmak igin on test ve lc¢ haftalik bir
uygulama sonunda da son test olarak uygulandi.

Son test sonuglari MANCOVA istatistiksel teknigi kullanilarak analiz edildi.
Istatistiksel sonuglar, basit araclarla hazirlanan etkinliklerle zenginlestirilmis yaparak
ogrenme yonteminin geleneksel 6grenme yontemine gore fen bilgisi basarisi
acisindan daha etkili oldugunu ama 6égrencilerin fen bilgisi dersine yonelik tutumlari
acisindan deney ve control gruplari arasinda anlamli bir fark bulunamadigini gosterdi.

Anahtar Kelimeler: Duyu organlari, Fen Bilgisi Basarisi, Basit araclarla hazirlanan

etkinlikler, Fen bilgisine yonelik tutum.
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CHAPTERII

INTRODUCTION

Science is not just a collection of facts. Facts are part of science. Actually,
science is much more, it includes observing what’s happening, predicting what might
happen, testing predictions under controlled conditions to see if they are correct, or
trying to make sense of our observations. Also, science involves trial and error, that
mean trying failing, and trying again. Science does not provide all the answers.
Therefore, children should have scientific information by developing their ideas,
making scientific interpretations, and doing experiment. In addition, Rutherford and
Ahlgren (1990) pointed that young people can see, touch, manipulate, modify,
situations that allow them to figure out what happens in short events and puzzles that
they can investigate, which is the very objects of science. Therefore, much of the
research findings and literature indicate that students are likely to begin to understand
the natural world if they work directly with natural phenomena, using their sense to
observe and using instruments to extend the power of their senses (Haury & Rillero,
1994).

The primary goal of science education is to emphasize activities and learning
by doing which is indicated almost all the educational reports on the science teaching.
It is explained that more active learning for students and less possible direct
opportunities to make meaning as a valid way to reach scientific literacy (Schmieder
& Dayer, cited in Haury & Rillero, 1994).

The important way of efficient science teaching is to give opportunity to
experiment with the natural world around them. Children should make direct concrete
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experience. According to Bristow (2000), science teaching is the most effective if the
instructional program includes learning by doing approach. Haury and Rillero (1994)
suggested that the study of natural world in both the elementary school and the high
school should be by direct observational study with the specimens in the hands of
each student, and especially, in the work below the high school, students should not
use only textbook.

All through the last century, educational researchers have done different
arrangements and essential renewals in science programs in different countries. Many
suggestions related to active participants in science instruction. Since 1960, Bruner’s
ideas affect instructional strategies in science. Bruner (1966) stressed that effective
learning can be done with active process in which learners construct new ideas based
upon their framework of prior knowledge. Similarly, Dewey (1980) emphasized the
ideas about learning through activity and child-centered instruction. So that, science
curriculum studies in 1960s and 1970s affected science learning with hands-on
activities (Hodson, 1990).

Current science curricula involved students learning from experiences and
observation rather than from the authority of the textbook and the teacher (Rillero,
1993). Therefore, considerable interests focused on what should be thought and how
it should be thought. And so, the term hands-on is widely used for good teaching in
science and hands-on learning has become a common phrase in science education
(Haury & Rillero, 1994).

There are various interpretations of what is meant by "hands-on learning".
Hands-on learning is learning by doing. Hands-on learning involves the child in a
total learning experience which enhances the child's ability to think critically. Hands-
on learning, however, is not simply manipulating things. It is engaging in in-depth
investigations with objects, materials, phenomena, and ideas and drawing meaning
and understanding from those experiences (Haury & Rillero, 1994). In a program
known as hands on science which has been defined as any science laboratory activity
that allows the student to handle, manipulate or observe a scientific process (Lumpe
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& Oliver, 1991). On the other hand, hands-on teaching can be differentiated from
lectures and demonstrations by the central criterion that students interact with
materials to make observations, but the approach involves more than mere activity.
Moreover, laboratory or experiment is also differing from hands-on activities in two
aspects. Firstly, especially in primary and secondary school, students can not do
laboratory but perform hands-on science activities in their regular classroom, and
secondly, students can carry out hands-on activities that are not careful experiments
(Ruby, 2001). Besides, hands-on activities do not need some special materials and
special medium.

Moreover, Haury and Rillero (1994) state that hands-on laboratory activities
can be defined as students work directly with materials and manipulate physical
objects to physically engage in experiencing science phenomena which involves the
thinking, reading, writing or research.

Other terms for hands-on activities are material centered activities and
manipulate activities (Doran, 1990). Hein (1987) explained that material centered
science is related with hands-on science and activity centered science in which
students are encouraged to manipulate materials rather that only reading textbooks.
Manipulation of equipment provides concrete learning, experiences and designed to
be touched or handed by students and by which develop their muscles, perceptual
skills and psychomotor skills (Ross & Kurtz, 1993). Then, in practical activities,
students can develop their problem solving, experimental design and hypothesizing
skills. Inquiry oriented instruction is also related to hands-on learning; however, these
terms are not synonymous in assessment aspect (Haury, 1993). Welch, Anderson &
Harris (1982) would have agreed with the assessment that instruction in inquiry
classrooms reflects a variety of methods, discussions, investigation, laboratories, and
student initiated inquiry lectures. On the other hand, in hands-on learning, assessment
could be done with performance-based assessment. Actually, hands-on activities and
inquiry based approaches are derived from constructivism in which the learner is not

passive and students should develop their thinking with experiences (Tobin, 1990).
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Therefore, science learning occurs by doing science which is opposed to only reading
or hearing science (Ewers, 2001).

Educational researchers continue to show factors that affect students science
achievement and students attitudes toward science. Most of the studies were
conducted to improve students’ science achievement by using hands-on, and inquiry
based programs (Freedman, 1997; Stohr-Hunt, 1996) and these studies also are
related to students’ attitudes toward science that improve positive attitude toward
science (Bristow, 2000; Kyle et al., 1988). Some other studies investigated both
students’ science achievement and students’ attitudes toward science together
(Simpson & Oliver, 1990). That is, research concerning science activities, attitudes
towards science and students’ achievement has a significant place in science
education

Researches show that science achievement and positive attitudes towards
science have a decreasing trend (Hofstein, Mooz, & Rishpon, 1990). According to the
result of Third International Mathematics and Science Study (TIMSS) for Turkey,
Turkish students have not performed well when they compared to their international
counterparts in science (Martin et al., 2000). Because students are not active
participant in lesson, they do not make experiments with simple materials. Therefore
they lose their interest in science since they can not apply their science knowledge
into daily life and think basic concepts with simple life materials. Also, most of
students consider that science subjects are learnt by memorization. However, science
is in real life; it does not need memorization. Therefore, there is a requirement for
new researches to students become more active.

The main purpose of this study is to investigate the effects of hands-on
activity enriched instruction on sixth grade students’ science achievement and
attitudes towards the science as a school subject. This study compared the
effectiveness of the hands-on activity enriched instruction related to sense organs
with traditionally designed science instruction on sixth grade students’ achievement
and attitudes towards science.



1.1.  The Main Problem

The main problem of this study is “what are the effects of hands-on activities
enriched instruction related to sense organs on sixth grade students’ science

achievement and attitudes towards science?”

1.2. Hypothesis

The problem stated above was tested with the following hypothesis, which is

stated in null form.

Null Hypothesis 1;
Ho [ACH*, ATT**]. una-prm=0

* Scores on science achievement posttest,

**Scores on science attitude posttest

There will be no significant effects of methods of teaching (hands-on
activities enriched instruction versus traditional instruction) on the population means
of the collective dependent variables of sixth grade students’ science achievement
posttest scores and science attitude posttest scores when previous science course
grades, previous cumulative grade point average, science attitude pretest scores are

controlled.

Null Hypothesis 2;
Ho [ACH*] UHA'“TM:O

There will be no significant effect of methods of teaching (hands-on activities

enriched instruction versus traditional instruction) on the population means of sixth
grade students’ science achievement posttest scores when students’ previous science

course grades and previous cumulative grade point average are controlled.



Null Hypothesis 3;
Ho [ATT**]: UHA'I—J-TMZO

There will be no significant effects of methods of teaching (hands-on

activities enriched instruction versus traditional instruction) on the population means
of sixth grade students’ science attitude posttest scores when students’ previous
science course grade, previous cumulative grade point average and science attitude

pretest scores are controlled.

1.3.  Definition of Important Terms

Students’ science achievement pretest scores (PREACH), science attitude
pretest scores (PREATT), previous cumulative grade point average (PCGPA),
previous science course grade (PSCG), and methods of teaching (MOT; hands-on
activity enriched instruction and traditional instruction) are the independent variables
(IVs) of the study. Students’ science achievement posttest scores (PSTACH) and
science attitude posttest scores (PSTATT) are dependent variables (DVs). Following
terms are important to understand this study:

PCGPA: Students’ previous cumulative grade point averages. They were taken from
school administrator and it was used as a covariate in the statistical analysis.

PSCG: Students’ previous science course grade in the science course exam taken
from school administrator and it was used as a covariate in the statistical analysis.
PREATT: Science attitude pretest scores were handled by Science Attitude Scale
(SATS) before the beginning of study. It was used as a covariate in the statistical
analysis.

PSTATT: Science attitude posttest scores were taken by using SATS at the end of the
treatment.

PREACH: Students’ science achievement pretest scores were obtained by Science
Achievement Test (SACT) at the beginning of study.



PSTACH: Students’ science achievement posttest scores were obtained by SACT at
the end of the treatment.
MOT: Methods of Teaching (hands-on activities enriched instruction and traditional
instruction): Hands-on learning is learning by doing. It means any activities in
classrooms that use materials. However, it is not simply manipulating a thing that is
engaging in depth investigations with objects, materials, phenomena, and ideas and
drawing meaning and understanding from those experiences (Haury & Rillero, 1994).
A hands-on approach requires students to become active participants instead
of passive learners who listen to teachers or watch films, and therefore, students have
objects directly available for investigation (Meinhard, 1992). Science educators tend
to use term “hands-on science”, “materials-based centered science”, “inquiry based
oriented science” and “activity oriented science” interchangeably to define learning
by doing. On the other hand, traditional method is teacher centered of the lecture and
students mainly listen, read and take notes. Thus, they are passive learners in the

class.

1.4.  Significance of the study

Though research has shown that hands-on activities are mostly efficient
approach which increase students’ achievement and improve students’ attitude, there
has been no study explaining the effect of hands-on activities related to sense organs
on students’ achievement and attitude towards science in Turkey so far. This topic is
important for students at every part of their life since they can recognize their part of
body. Moreover, students should know how we hear the sounds, see environment,
feel materials, taste foods and smell something due to having healthy life. Therefore,
students should recognize the structure and the functions of sense organs.

The results of this study are important since it gives some important cues to
science teachers and science educators in Turkish educational system for several

reasons. Firstly, science is important discipline to follow real life. Actually, it is in
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real life so it is not easy to explain the concepts of science with one sentence. Science
is not a set of facts and rules to be memorized. As a substitute, memorization is not a
good way to learn scientific concepts because life can not memorize. Unfortunately,
today’s science instruction in the classroom depends on only reading or listening of
scientific facts and taking notes and memorizing in Turkey. Therefore, this study
gives information about the hands-on activities which ensure the idea that away from
memorization. Secondly, science teachers and researchers can benefits about how to
implement hands-on activities enriched instruction in science, and how hands-on
activities affect students’ science achievement and attitude toward science in the topic
of sense organs.

Then, science teachers can have an idea from this study as the use of hands-on
activities composing of simple and low-cost daily life materials in their classrooms to
attract students’ attention and to make science lesson funnier. Besides, students can
make connections between science concepts when they carry out different hands-on
activities for different subjects of the science.

Finally, this study can assist curriculum developers when they evaluate their
science programs to increase student science achievement. They should have an idea

about certain teaching method which can be replaced by hands-on activities.



CHAPTER II

REWIEV OF RELATED LITERATURE

In this chapter, the previous researches that constitute the theoretical and
empirical background for this study are presented.

This chapter consists of eight subchapters. In the first one, importance of the
laboratory in science teaching is presented, secondly, history of laboratory teaching
and hands-on science, thirdly, studies related to hands-on science, fourths one is
benefits of hands-on activities, next teacher preparation for hands-on science, and
assessment of hands-on science and finally, summary of findings of the reviewed

studies are presented.

2.1 Importance of the Laboratory in Science Teaching

It is known that laboratory work is really important for science teaching.
Therfore, most of the studies are interested in the significance of the laboratory in the
study of science. It is clear that science is not just a collection of fact. Fact is a part of
science (Kyle et al., 1988). Facts, concepts or theories do not get from simple reading.
Learning of science is not only the taking in of new science knowledge but also
involves learner engaging in experimentation (Driver & Bell, 1986). Science is more
than learning information that appears on the printed pages of science texts (Klein et
al., 1982). According to Robin and Pearce (2001), science education should be
considered as the science laboratory central to activity view of education in contrast
to the predominant use of memorization from textbooks. Laboratory must be used not
only to verify, but also to find (Remer, 1972). Studies showed that students learn
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more efficiently through application and experimentation. Shulman and Tamir (1973)
proposed a classification of goals for laboratory instruction in science education as to
develop creative thinking and problem solving ability, to develop practical abilities.
Also Anderson (1976) summarized the importance of laboratory work in science as to
help student understand the role of the scientist, to faster science inquiry skills that
can transfer to other aspects of problem solving. Moreover, many educators claim
that the laboratory is one of the important vehicles for teaching and understanding
processes of scientific thinking (Hofstein & Lunetta, 1982).

Manipulating material is a must and fun too, for good science and parents,
students, teachers, administrators and community members continue to take an
interest in laboratory activities (Fox, 1994). According to Renner et al. (1985),
students mostly prefer laboratory activities in science courses because these activities
are less confusing and more concrete than other instructional formats and make
students think about the phenomenon they are observing. Therefore, laboratory
activities can promote positive attitudes and they provide opportunities for student
success and fasten the development of skills in cooperation and communication
(Hofstein & Lunetta, 1982). The use of laboratory activities in science teaching and
learning can promote intellectual development and problem solving skills. Such
activities are essential because they provide direct experience with science. Without

them, students acquire a distorted and narrow view of science.

2.2 History of Laboratory Teaching

It is believed that children must be active participants in learning process
(Klein et al., 1982). The history of laboratory work as a part of school science
learning has been started in the nineteenth century. Teaching was rote and drill in that
century (Withers, 1983). John Dewey, leader of the progressive education movement,
emphasized the ideas about learning through activity and child centered instruction
advocated during the 18™ and 19™ century (Houry & Rillero, 1994). In the years
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following 1910, the progressive education movement had a major impact on the
nature of science teaching in general and outline role of laboratory work in particular.
Throughout this period, textbooks and laboratory manuals began to acquire more
application. On the other hand, some obstacles were developing about the proper
roles of laboratory work such as, secondary schools teachers were not competent to
use the laboratory effectively, too much emphasis on laboratory activity leads to a
narrow conception of science, too many experiments performed in secondary schools
are unimportant and some laboratory works are not related to the capabilities and
interests of the children in schools.

In the other aspects, most of the research studies have emphasized that there
was no effects of practical working in the laboratory on students’ achievement,
attitude, critical thinking and the process of science. According to Bates (as cited in
Shimuzu, 1998) who reviewed 82 pieces of literature on laboratory activities,
laboratory experiences neither enhanced nor reduced students’ understanding of the
nature. These results may be due to the fact that in that period, laboratory activities
could not be done appropriately, they could just include collecting data and
confirming concepts (Dana, 2001). This confirmation type laboratory activity resulted
in developing the basic process skills but students could not learn the nature of
scientific inquiry and improve integrated process skills (Pizzini et al., 1992).

Following World War 1, laboratory activities come to be used largely for
confirming and illustrating information learned from the teacher or the textbooks.
This orientation remained relatively unchanged until the “new” science curricula of
the 1960s in the U.S. (Hofstein & Lunetta, 1982). Tamir and Lunetta (1981) indicated
that the main purpose of the laboratory in the science curricula of the 1960s was to
promote students’ inquiry and allow students’ undertake investigations. Therefore,
during the “golden age” of curriculum development of the 1960s and early 1970s, the
idea of science teaching changed as discovery-learning methods were accepted.

With the new science curricula, the laboratory works become more open in
terms of inquiry instead of textbook activities (Dana, 2001). For a great many years,
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laboratory activities have been regarded as an important part of education and by
many science educators; the laboratory has been viewed as the essence of science
(Tobin, 1990).

For many years, laboratory activities have important space in science
education. Most of science educators presented the laboratory as the essence of
science (Tobin, 1990). However, during the late 1950s and the early 1960s
considerable interest focused on what should be taught and how it should be taught.
During the middle late 1950s textbooks were used by most teachers as the principal
tool for teaching science. The feeling was that if science for elementary schools was
to be improved, there should be more care and emphasis on the selection of content
(facts, concepts, principles), reduction of content (sequence, articulation, examples,
etc.), more emphasis on processes of science, more 'hands on' science instead of
reading about science, and use of a greater variety of media and materials for teaching
science (Helgeson, Blosser, & Howe, 1977).

Imitating the work of the scientists in investigating the natural world, usually
in the laboratory, is found in all the new curricula. Whether it is called inquiry,
scientific process, or problem-solving, each curricula group espoused the virtues of
"hands-on™ experiences to gain greater insights into the basic concepts of science
(Welch, 1971). These curriculum projects were tested and revised and provide a
major impetus for current hands-on learning initiatives. For instance, Physical
Science Study Committee (PSSC) published its text and laboratory manual in
physics, The American Biological Science Curriculum Study (BSCS) in biology and
The American Chemical Society developed chemistry course in chemistry (Ruby,
2001). There were three major activity-based elementary science programs in the U.S
such as Science-A Process Approach (SAPA), the Elementary Science Study (ESS)
and the Science Curriculum Improvement Study (SCIS). These programs have been
the most widely used and researched of the National Science Foundation (NSF)
supported elementary science programs (Doran, 1990). ESS was developed at the
Educational Development Center, Newton, Masschusetts from 1961 through 1971,
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SAPA’s development was directly by the Commission on Science Education of
American Association for the Advancement of Science (AAAS), Washington, D.C.
between 1963 and 1974 and SCIS were developed at the Lawrence Hall Science at
the University of California at Berkley between 1962 and 1974 (Doran, 1990). These
programs were activity-based, frequently using direct experience, experimentation
and observation as the self sources of information about the natural world. They were
process oriented, putting as much stress on how to gain information and understand it
as on the information itself and did not have textbooks for students, but rather
teacher’ guides and in some cases, laboratory sheets, or manuals (Bredderman, 1983).
The overall activity-based programs promote students achievement on all outcome
areas. Each of the three programs was the unique in the emphasis on science process
and content objectives, the degree of program structure and the advocated
instructional approach (Bredderman, 1983). Furthermore, they included separate
laboratory manuals, and all three stressed problem-solving, process skills, creativity
and positive attitude (Shymansky, 1989; Stohr-Hunt, 1996).

However, the issue of how to use hands-on science in three new curricula is
different, for example, SCIS was interested in the learning cycle which began with
the exploratory use of hands-on science to raise students questions and ending with
students application of the concepts to other situations. Process-oriented curriculum
was used in SAPA (Ruby, 2001). ESS had different approach that was the
presentation of an event firstly occurred and then open-ended questions came and
finally class discussions come to mind. Lastly, from the late 1950s through today,
hands-on science has been promoted as a method of science lessons (Kyle et al.,
1988).

2.3 Studies related to hands-on science

There are some discussions about the aims of science teaching at the school

and most of the studies stressed these aims as an understanding the natural world, and
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broad concepts, problem solving, and scientific thinking. As Shymansky, Kyle and
Albort (1982) cited that several curriculum were carried out to improve appreciation
of the nature of the science four decades ago. Studies about those curricula illustrated
that students in science programs using hands-on materials, activity-based approaches
have much more achievement than do students in traditional text-book oriented
science programs (Bredderman, 1982; Kyle et al., 1988; Shymansky et al., 1982).

According to Wideen (1975), students in the Science Process Approach
(SAPA) curriculum program had higher on science achievement than students in the
traditional curriculum program when the researcher acted upon the study in 25
classrooms. However, students’ interest about science was not changed for both
experimental and control groups. Similarly, Bredderman (1985) reported the results
of a meta analysis of 15 years of research on activity-based science programs. This
synthesis of research was based on approximately 57 studies involving 13000
students in 1000 classrooms in this study. All of the studies involved comparing
activity-based programs (the Elementary Science Study, Science-A Process
Approach, or the Science Curriculum Improvement Study) with comparable
classrooms using a traditional or textbook approach to science teaching. A variety of
student performance measures were analyzed. The most dramatic differences were
found in science process skills where the students in activity-based programs
performed 20 percentile units higher than the comparison groups. The students in
these programs scored higher than the control groups in the following measures
(ranked from largest to smallest differences): creativity, attitude, perception, logic
development, language development, science content, and mathematics. Students
who were disadvantaged economically or academically gained the most from the
activity- based programs (Bredderman, 1985).

Another meta analysis of 105 experimental studies of activity-based science
conducted by Shymansky et al. (1983). Researcher categorized students’ performance
as achievement process skills, and analytical skills. It was found that students were
given instruction from activity-based programs had the greatest gains in all
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categories. When the study was reanalyzed, it showed that students who participated
in hands-on programs achieved 9 % points more than their traditional elementary
school counterparts on an overall performance assessment.

In accordance with Bredderman (1985) and Shymansky et al., (1983) student
in a hands-on, activity-based programs confirmed higher achievement and problem
solving skills than student in traditional textbook based programs. Nevertheless,
student in inquiry program had more advantage in the area of science process skills as
identifying hypothesis, setting up and designing experiments and making predictions
than in the area of content skills as basic knowledge of terms, measurement and
recitation (Reynolds, 1991; Staver & Small, 1990; Stohr-Hunt, 1996).

The study of Glasson (1989) was related with the relative effect of hands-on
and teacher demonstration laboratory methods on declarative knowledge (factual and
conceptual) and procedural knowledge (problem solving) achievement. About 54
ninth grade students (27 male and 27 female) contributed in the study. The students in
two intact classes were assigned randomly to two treatment classes, one thought by a
hands-on laboratory method and the other by a teacher demonstration method. Two
instructional methods concluded with declarative knowledge and procedural
knowledge. Declarative knowledge was tested with 20 multiple-choice items. Result
indicated that students in the hands-on laboratory class performed significantly better
on the procedural knowledge test than as student did in the demonstration class.

The relationship between the amount of time that students spent experiencing
hands-on science and science achievement was studied by Stohr-Hunt (1996). In the
study, analysis of variance (ANOVA) of 24599 eight grade students from 1052
participating school was used. Cognitive test battery was performed to measure
student’s achievement frequency of hands-on experience was collected through a
self-administrated teacher questionnaire. It was found that significant difference
present across the hands-on frequency variable with respect to science achievement.
Especially, students who take part in hands-on activities every day or once a week
scored significantly higher on a standardized test of science achievement than
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students who participate in hands-on activities once a month, less than once a month,
or never. Moreover, Meitchtry (1992) studied in grades six through eight and found
that the use of hands-on science activities provided the concrete learning experiences
students needed to better understand the presented science concepts.

Furthermore, research indicates that activity based science can improve
students attitudes toward science (Kyle et al., 1985, 1988; Rowland, 1990). There
seems to be some evidence from exemplary programs that even poorly thought
hands-on science is more interesting to students than the typical textbook based
program (Penick & Yager, 1993). Elementary school students in science programs
using hands-on materials have much more positive attitudes about the nature of
science and their ability to learn science than do students in traditional textbook-
oriented science programs (Bredderman, 1982; Kyle et al., 1988; Shymansky et al.,
1982). However, some studies showed that students attitude toward science are
decreasing from elementary to high school (Hofstein et al., 1990; Simpsons & Oliver,
1990; Yager & Yager, 1985). Moreover; Shymansky, Hedges and Woodworth (1990)
carried out a meta-analysis of earlier studies and found that children in hands-on
programs demonstrated higher achievement, improved skills and a more positive
attitude towards science.

Kyle et al. (1988) compared the attitude toward science of students who had
completed one year of the Science Curriculum Improvement Study (SCIS) with
students in non-SCIS classes. The students sample was comprised of 228 SCIS
students (54% male and 46% female) and 288 non-SCIS students (%52 male and
%48 female). Students were selected randomly from second through sixth grade
classes. Result of the study indicated that attitude of students who have experienced
one year of an inquiry-oriented process approach curriculum were enhanced greatly
when compared to students in textbook-oriented science classes. Additionally,
Gardner and coworkers (1992) reported that use of hands-on activities advance
student attitude toward science. Similarly, results of Powers (1990) showed that
students preferred using hands-on instruction in the classroom. The students indicated
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that they learned more science by doing science and exhibited a better attitude toward
science. Besides, Elias (1992) designed a program to bring hands-on science into the
local schools where he conducted various science experiments for students
demonstrating basic scientific principles. In this study, students are allowed to
participate and they left his demonstrations with a renewed interest in science and a
better understanding of how science is done.

A series of studies conducted in Israel (Milner, Ben Zvi, & Hofstein, 1986)
have shown clearly that enroliment in science courses in secondary schools are highly
affected by various affective variables, for example, students' interest in scientific
information and activities and their feelings towards school science. It is suggested
that future developments in the area of science curricula should aim at meeting the
interests, feelings, and needs of a diverse population. This research sample consisted
of two categories of junior high school and senior high school students. The junior
high school sample (8th grade) consisted of 1,550 students from all over the country
who had not enrolled in extracurricular science activities and 100 students who had
enrolled voluntarily in extracurricular science activities. The senior high school
sample (11th grade) consisted of 1,450 students who had not enrolled in
extracurricular activities and 53 students enrolled in such activities.

Many researches have shown relationship between attitude toward science and
achievement in science knowledge. The quasi-experimental study of Bristow (2000)
was completed for 57 sixth grade middle school students to examine effects of hands-
on teaching methods on students’ learning science and attitudes towards science.
Control groups took traditional approach or textbook instruction; however,
experimental groups took hands-on teaching method. Students’ achievement was
assessed by multiple-choice test and students’ attitude was assessed by Likert type
attitude scale. ANOVA results demonstrated that there was no divergence between
students’ achievement for control and experimental groups; however, students who
received hands-on activities have more positive attitude toward science than students
who received textbook instruction. Similarly, the study of Freedman (1997) with 270
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9™ grade students proved that hands-on instruction influenced in a positive direction
as the students’ attitude toward science, and influence their achievement in science
knowledge. On the other hand; Turpin (2000) established diverse results of Bristow’s
research. Over again, students’ achievement and attitudes toward science were
assessed for hands-on instruction and traditional instruction. About 531 seventh grade
students were in experimental group that was applied activity based curriculum and
398 seventh grade students were in control group that was applied traditional
curriculum. lowa Test of Basic Skills (ITBS) science scores was used to measure
students achievement and Science Attitude Survey was used to evaluate students’
attitude toward science. According to the analyses of covariance (ANCOVA), it was
showed that student in activity based curriculum had significantly higher scores for
science achievement than that students in traditional curriculum. But, there was no
difference in students’ attitude toward science for two groups. Besides Hardal (2003)
examined the effects of hands-on activities on students’ achievement and attitudes
towards physics. She conducted her study with 130 ninth grade public school students
in Turkey. There were two experimental groups which instructed with hands-on
activities and there were two control groups which instructed with textbook. Physics
Achievement Test and Physics Attitude Scale were used to both groups to assess and
compare the effectiveness of hands-on activities and traditional method in physics
course. The result of the study indicated that there was significant difference in the
achievement of the experimental and control groups in favor of the experimental
group. A similar significant difference was not found between two groups in the
attitude towards physics.

The work of Yager and Yager (1985) with sixth through eleven grade students
demonstrated that 60% of sixth grade students who were in science class and had
more hands-on activities had more funny time, 40% of seventh grade students who
had little hands-on activities and 25% of eleventh grade students who got less hands-

on activities had less funny time. For that reason, science was less fun and exciting
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for the larger students stay in school. Similarly, Simpsons and Oliver (1990) reported
that attitude towards science dropped from 6" to 8" grades.

On the other hand, a series of studies pointed different aspects of hands-on
science program. For example, Morey (1990) examined major disadvantages of
hands-on science as lack of time, money, and equipment and teacher preparation.
Likewise, Bybee (1993) cited that lack of materials could be cause for use of

traditional instruction in science classrooms.

2.4 Benefits of hands-on activities

The use of hands-on activities for the teaching of science has been promoted
for a number of years. Hands-on materials help to improve students’ achievement in
science, making them feel science is something that one does rather something that
one just learns about (Harty, Kloosterman & Matkin, 1989). According to Lubuffe
(1994) and Palmer (1997), hands-on activities are enjoyable and funny, so teachers
want to make more activities and students learn more. Students in a hands-on science
program will remember the material better, feel a sense of accomplishment when the
task is completed, and be able to transfer that experience is easier to other learning
situations. When more than one method of learning is accessed as in hands-on
learning, the information has a better chance of being stored in the memory for useful
retrieval (Haury & Rillero, 1994).

Pearson (1990) defined science as away of investigation or method, science is
hands-on activity; an experiment that requires observation, measurement, hypotheses,
formulation, and the qualification of empirical observations. The optimal way for
students to learn this aspect of science is experimentally, rather than didactically.
Similarly, hands-on learning involves the child in a total learning experience which
enhances the child's ability to think critically. The child must plan a process to test a
hypothesis, put the process into motion using various hands-on materials, see the

process to completion, and then be able to explain the attained results. Hands-on
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learning is the only way students can directly observe and understand science. As
students develop effective techniques for observing and testing everything around
them, they learn the what, how, when, and why, of things with which they interact.
These experiences are necessary if the youngsters of today are to remain "turned-on"
to science and become scientifically literate. Also, meaningful learning of concepts is
more likely to occur where children are able to experience phenomena directly
through the manipulation of objects and materials, and are given the opportunity to
think and reflect on what they have done. Millar and Driver (as cited Palmer 1997)
stated that it is shared that commitment to a form of science education in which
children learn science by doing things, doing them both in the hand and in the head.

According to Keppler (1996), the teacher can develop all the science skills by
doing science, trying to activities in their classrooms and so they have greater
purpose. They will see why should the students bother to put in the classroom? At
this time, they will think that efforts needed to incorporate hands-on science in their
curriculum. Then, students will see why and what they are learning in science which
can be applied them in their own lives. They will observe, think, experiment, and
validate their findings. They will learn to work in teams and communicate their
knowledge. They will see for themselves how the world works. Students need to
involve their hands as they learn. And when they make the concept life-size, they
really see it and come to understand it.

Moreover, certain types of activities can be powerful tools for shaping and
reshaping students' cognitive conceptions of the natural world. Experiments provide
the means for students to test their own theories about the world similar to the way
practicing scientists test scientific theories (Lump & Oliver, 1991). The work of
Hofstain and Lunetta (1982) stated that higher order thinking such as problem
solving, is the benefit of hands-on activities. As a conclusion, Rutherford (1993)
stated that hands-on and learning by experience was powerful ideas, and it is known
that engaging students actively and thoughtfully in their studies pays off in better

learning.
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2.5 Teacher preparation for hands-on science

It is known that good science teaching makes good, creative and interested
teachers and students. While such activities play an important role in teaching
children about the nature of scientific inquiry and problem solving, they pose
management problems for teachers and cognitive problems for students. These types
of activities require much planning and hard work. Teachers should be cognizant to
the fact that different types of activities can lead to different outcomes. Thus, a
multifaceted approach is suggested. Teachers should choose activities that are not just
hands-on but also minds-on. Such choices include using activities that engage
students as active problem solvers and decision makers (Lumpe & Oliver, 1991).
Similar approach was cited by Kyle and coworkers in 1988 that different children
have diverse interests and need special science projects. Fortunately, all types of
children can find plenty of suitable activities and teachers could encourage them for
activities neither too hard nor too easy and consider a child’s personality and social
habits. For example, some projects were best done alone, but others in a group, some
require help, others entail little or no supervision, which means that teachers should
select activities appropriate for the child’s environment.

Sumrall (1997) showed that the value of hands-on science predisposes
teachers to spend more time for teaching science, and the appropriate materials makes
it possible for them to carry it out in a classroom of 20-30 students. Finally, Haury
and Rillero (1994) said that teachers must continually evaluate and grow their
paradigms for learning based on experience as reflective practitioners and review of
current learning research. They should recognize that their values enable reform of
teaching practice. The good teacher seeks out activities to complement the textbook
and more fully illustrate the concepts, to give local examples of the big picture, and to

keep students interested in the subject.
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2.6 Instructional approach for hands-on science

Science educators like generally to define and classify hands-on activities into
different categories. One dimension addressed by numerous science educators is
inquiry. Prominent educators and psychologists have stated for years that science is
an inquiry based subject and therefore should be thought in a similar fashion (Dewey
et al., 1990 cited in Watson & Konicek, 1990). An ideal activity for hands-on and
inquiry-based instruction focuses on the science content that students are learning and
can be introduced with an observation (Deal, 1994). When used in this manner,
science activities not only capture students’ attention and stimulate interest, but also
create Piagetian cognitive dissonance, and motivate students to challenge their
existing mental constructs and misconceptions (Martin, 2000 & Science Media
Group, 1995). However, hands-on did not always guarantee inquiry (Huber & Moore,
2001). Many seemingly limited hands-on activities can be extended into the realm of
inquiry using a model that involves (a) discrepant events to engage students and
direct inquiry; (b) teacher-supported brainstorming activities to guide students in
planning investigations; (c) suitable written job performance aids to provide structure
and support; and (d) the requirement that students provide a product of their research,
which typically includes a class presentation and a graph. Houry and Rillero (1994)
cited that hands-on science, when defined as inquiry, cannot easily fit into a textbook-
centered science program. At best, textbook programs incorporate some activities
with materials as supplements to or illustrations of material covered in a particular
chapter. These activities tend to be much directed, "cookbook™ in nature, and children
do them to confirm what they've been told, not inquire into the materials or
phenomena. Textbooks also cover a great deal of content, leaving little time for in-
depth hands-on experiences.

Another dimension is a structure dimension that one needs to consider when
evaluating hands-on science activities. This dimension centers on the involvement of

students in making decisions concerning the design and planning of an activity’s
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procedures. Within this dimension, hands-on activities can be highly structured to
provide detailed procedures and guidelines for students to follow. In uninstructed
activity, students are given freedom to choose their own methods and procedures.
Science educators have argued that students should be allowed freedom in making
important decisions concerning an activity if higher level problem solving skills are
to be achieved (Tamir & Lunetta 1981; Tobin, cited in Lumpe & Oliver, 1984).

There is another dimension which can be used to delineate the types of
manipulation involved and the conclusions that can be drawn from the results of
hands-on activity. Tobin (1984) categorized activities into groups based on how
variables are treated.

1. Descriptive: The student describes or determines the status of what is
observed without establishing connections or causal relationships.

2. Correlation: The student uses data to determine or show connections or
associations, not causal relationships. Variables are not manipulated.

3. Experimental: A design is incorporated in which variables are manipulated to
infer cause and affect relationships.

It has been shown that hands-on laboratory activities can be categorized
within three distinct dimensions. The outcomes of the different types of activities are

very distinct from one another.

2.7 Assessment of hands-on learning

Several researchers addressed the issue of how to assess hands-on learning. It
was clear that the traditional paper and pencil, multiple-choices approach to testing
can not be used alone to adequately assess the full range of learning outcomes
typically associated with hands-on learning in science (Houry & Rillero, 1994). A
similar idea was cited by Stohr and Hunt (1996) that traditional assessment methods
could be useful in measuring content knowledge or science concepts covered by the

students, however, they were not suitable for process skills.
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In all modes of instruction evaluation has important roles in efforts to assess
student learning, to discover misconceptions among students, and to determine the
effectiveness of programs (Doran, Boorman, Chan, & Hejaily 1993). There is
considerable evidence to suggest that assessment can focus on learning activities in
science classrooms. Doran et al. (1993) suggested that performance tasks for skills
should not be paper-and-pencil items, but should involve students in doing activities.
During assessment, the directions must be clear and concise; diagrams can help with
clarity. Questions should be based on the process skills identified.

According to Kauffman (1993), the director of Wisconsin's Department of
Public Instruction prepared hands-on performance assessment tasks which are on the
cutting edge of what is going on in schools as far as assessment. Moreover, New
York State developed a mandated test called the Elementary Science Program
Evaluation Test (ESPET), which was first administered to 211,000 fourth grade
students. The manipulative skills section of this test has attracted national and
international attention. According to Agruso (1993), the Project Director, the ESPET
manipulative skills section consists of five hands-on stations with a total of 15
questions designed to evaluate student ability to measure physical properties, predict
an event, create a classification system, make generalizations, and draw an inference.
This assessment program has had a profound effect on science education in
elementary schools. Students are especially excited about the manipulative portion,
enjoying the opportunity to engage in problem-solving activities that require their
handling equipment and taking data.

As educators move toward more performance-based assessment, the potential
advantages offered by portfolios must be considered. Growing out of authentic
classroom practices, portfolios provide a holistic view of student performance. They
allow for the alignment of instruction and assessment and provide the opportunity for
students to be more closely involved in reflecting upon and assessing their own
growth. They also offer a vehicle for increased communication among teachers and
between home and school. Although the implementation of portfolios is labor-
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intensive and time consuming, the gains in terms of improved education seem to
warrant their consideration as part of the assessment process (Markham & Smolen,
1991).

Concept maps may be another effective way to assess learning from hands-on
science. Markham, Mintzes, and Jones (1994) concluded from a study of college
biology students that concept maps are a powerful and psychometrically sound tool
for evaluation in science education.

Hein (1987) recommends a variety of approaches be used in assessing hands-
on learning, including observing students at work, examining the things they
manipulate, and evaluating science related drawing and writing. Other assessment
techniques include group discussion, journaling, and student interviews (Gaffney,
1992; Tippens & Dana, 1992). Some assessment tasks should be done by student
teams to help build group skills (Small & Petrek, 1992). It is often beneficial to have
students score their peers' group work (Culp & Malone, 1992).

Finally, the teacher's evaluation of such activities is also likely to be informal,
relying mostly on unobtrusive observations. Teachers may find it useful to observe
systematically individual students, small groups, or even the class as a whole. The
teacher's observations should be recorded in writing, either immediately or at the end
of the day, noting the time, date, and activity. These remarks may be quite brief, even
cryptic, but should specify in some way what was seen, not just the teacher's
judgment of its quality. If the comments are recorded on index cards, they can be
filed easily by student name, can serve as a record of progress and attainment to be
used in planning further instruction, shared with parents, used in grading, and perhaps
even shared with the students themselves (Haertel, 1991).

It is acknowledged that these enriched forms of assessment require a greater
investment of time to develop, administer, and interpret, but there is also a great need
to more carefully align student assessment with curricular aims, instructional

practices, and performance standards.
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2.8 Summary of Findings of the Reviewed Studies

One can summarize the results of these studies as follows:

1.

In science teaching, laboratory work is the essential subject to gain scientific
education (Haury & Rillero, 1994).

Researches were done to verify the efficiency and the role of the laboratory.
Researches explained that laboratory activities caused measurable advantage
over the other type of instruction in the development of students’ science
achievement (Dana, 2001; Hofstein & Lunetta, 1982).

At 1960s and early 1970s, science curriculum was developed under the
concept of hands-on, activity-based instruction or inquiry (Tamir & Lunetta,
1981).

Instructional approaches known as hands on science which has been defined
as any science laboratory activity that allows the student to handle manipulate
or observe a scientific process (Lumpe & Oliver, 1991).

Students, who engage hands-on, activity-based approaches, have higher
science achievement than students who engage in traditional, textbook-based
programs (Shymansky, 1982; Bredderman, 1985; Glasson, 1989; Stohr-Hunt,
1996; Freedman, 1997; Turpin, 2000; Hardal, 2003).

Even though many studies confirmed increasing in attitudes for students who
engage hands-on, activity-based instruction, some others could not showed

improvement in students’ attitude towards science (Bredderman, 1982;
Bristow, 2000; Freedman, 1997).

Science lesson become more enjoyable, meaningful and funnier with hands-
on activities (Haury & Rillero, 1994).

Researchers stressed that there are different assessment strategies including
performance task, portfolios of student work, scoring schemes, observational
checklist should be used to assess students’ hands-on learning (Bristow, 2000;
Haury & Rillero, 1994).
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These findings propose that there were not lots of studies about effects of hands-
on activities on student’s achievement and attitudes towards science in Turkey. In
addition, there was no study concentrated on sense organs in Turkey although the
subject is important for elementary school students to learn the basic concepts of
science. Sense organs are the sixth grade subject which is very suitable to prepare
variety of hands-on activities. Therefore, the aim of this study is to examine the effect
of hands-on activities enriched instruction on sixth grade students’ science
achievement and attitudes towards science in the topic of sense organs. Science
achievement test and hands-on activities which are related to sense organs are

developed to achieve this goal.
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CHAPTER 11

METHODS

The problem and hypothesis of the study, the related literature and the
importance of the study were stated in the previous chapters. In this chapter,
population and sampling procedure, description of dependent and independent
variables, development of measuring tools, teaching and learning materials,

procedure, analyzing data and assumptions and limitations of the study are presented.

3.1 Population and Sample

The target population of this study is all sixth grade regular elementary
schools students in the Kecitren, Ankara. According to Ministry of Education (MEB)
documents, there are 85 regular elementary schools in this area. The accessible
population of the study is selected as all sixth grade elementary school students in one
elementary school. There are 6 sixth grade classes in this school. The results of this
study are generalized for this population.

Convenience sampling was used to choose study sample from the accessible
population. A convenience sample is a group of individuals who (conveniently) are
available for the study. One-hundred forty 6™ grade students from four classes of two
teachers were involved in this quasi-experimental study. One of the science teachers
had two classes that one of the classes was experimental group and other was control
group. Again, second science teacher had two classes and one of them was
experimental group and another class was control group. Therefore, each teacher had

one experimental group (instructed by hands-on activities) and one control group
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(instructed by traditional method). Fortunately, both teachers allowed observing their
classes by the researcher. There were 72 students in the experimental group and 68
students in control group (Table 3.1)

Student’s socio-economic status and their family income can be assumed as
near to each other. Most of the students’ ages are 12 in this study. There are 71
female students and 69 male students; numbers of female students are slightly greater
than that of male students (Table 3.1).

Table 3.1 Characteristics of the Sample

Gender Experimental Group Control Group
Female 41 30

Male 31 38

Total 72 68

3.2 Variables

There are seven variables involved in this study. Variables were categorized as
dependent variables (DV) and independent variables (IV). There were two dependent
variables and five independent variables. Table 3.2 indicates all the characteristics of

these variables.

Table 3.2 Identification of variables

Type of Variable Name Type of Value Type of Scale
DV PSTACH Continuous Interval

DV PSTATT Continuous Interval

v PREACH Continuous Interval

v PREATT Continuous Interval

v PCGPA Continuous Interval

v PSCG Continuous Interval

v MOT Discrete Nominal
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3.2.1 Dependent Variables

The dependent variables (DV’s) are Student’s Science Achievement Posttest
Scores (PSTACH) and Student’s Science Attitude Posttest Scores (PSTATT) that was
measured by Science Achievement Test (SACT) related with the subject of sense
organs and Science Attitude Scale (SATS), respectively. PSTACH and PSTATT are
continuous variables and measured on interval scales. Minimum and maximum
scores for PSTACH are 0-25 scores and minimum and maximum scores for PSTATT

are 24-120 scores.

3.2.2 Independent Variables

There are five independent variables (IV’s) that are Previous Science Course
Grades (PSCG), Previous Cumulative Grade Point Averages (PCGPA) and Students’
Science Achievement Pretest Scores (PREACH), Studemts’ Science Attitude Pretest
Scores (PREATT) and Methods of Teaching (MOT). PSCG, PCGPA and PREATT
are continuous variables and measured on interval scales. However; MOT is discrete
variable and measured on nominal scale.

The students” minimum and maximum scores of both PSCG and PCGPA are
0-5, and the students’ minimum and maximum scores of PREACH and PREATT are

0-25 and 24-120 scores, respectively.

3.3 Measuring Tools

Three measuring tools were used for this study that was Science Achievement
Test (SACT) about sense organs, Science Attitude Scale (SATS) about science and

observation checklist.
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3.3.1 Science Achievement Test

The instrument Science Achievement test (SACT) used in this study was
consisted of LGS questions that were obtained from LGS Question Books and some
of them were developed by the researcher to assess students’ achievement about
sense organs. The SACT covers the science content present in the sixth grade
curriculum. It consists of 25 multiple choice questions related with all of five sense
organs such as eye, ear, nose, tongue and skin. Possible SACT scores range from 0 to
25, with higher scores showing greater achievement in sense organs topic.

Before developing the test, the objective list (See Appendix A) of the sense
organs was arranged. Then, each question was examined in detail and the table of
specification (See Appendix B) was organized. In the table of specification, the
objectives and the questions were defined according to cognitive domain of Bloom’s
Taxonomy.

Twenty-five multiple choice questions (SACT) (See Appendix C) were
administered as a pretest and posttest to both control and experimental groups to
assess students’ science achievement about sense organs (Table 3.3). The researcher
preferred multiple choice questions as a test questions, because it is easy to apply and

scored objectively.

3.3.2 Science Attitude Scale

The instrument SATS (See Appendix D) used in this study was developed by
Geban et al. (1994). This scale consists of 15 items and designed to be rated on a 5-
point likert type response format (strongly disagree, disagree, neutral, agree, strongly
agree). SATS were administered as a pretest and posttest to both control and
experimental groups to assess students’ attitudes towards science (Table 3.3).
Possible SATS scores range from 24 to 120, with higher scores demonstrating
positive attitude towards science and lower scores demonstrating negative attitudes

towards scienc
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Table 3.3 Science Achievement Test and Science Attitude Test

Pretest Treatment Posttest
Experimental SACT, SATS Hands-on activity SACT,SATS
Group Enriched instruction
Control SACT, SATS Traditional SACT,SATS
Group Instruction

3.3.3 Observation Checklist

During the treatment both the control and the experimental groups were
observed to identify the teachers whether they follow the treatment rules. This
checklist (See Appendix E) consist of 12 items, two items (item 5 and item 10) are
negative form for the hands-on activity criteria. First 10 items rated on five-point
response format that indicate how frequently some actions were done. Last two items
in which one item indicates whether the activities were done alone, in pairs or in
groups of three and another shows how much time the students spend on doing
hands-on activities, were designed to be rated on four-point response format. Each
item conclude with “no activity” option to check whether the control group done any
activity or not. The researcher and a research assistant from the Department of
Biology at METU observed both experimental and control group classes during the

study and filled the observation checklist for both groups.

3.3.4 Validity and Reliability of the Measuring Tools

Face and content validity was used to show the tests’ validity, which is the
appropriateness of the interpretations obtained from test results. For this reason one
instructor, two research assistants and one biology teachers from both the Department
of Secondary School Science and Biology at METU examined in accordance with

content and the format of the instrument. At the beginning, all of them knew the main
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purpose of the test and then they started to check the measuring tools with respect to
given criteria of suitability of items to the grade level, suitability of content by the
selected items. Their suggestions were very important for the revision of the
instrument. Finally, it should be mentioned that content and format of the instrument
will be used as an evidence of validity. There was a direct relationship between the
test items and objectives. Content of the test shows what it is wanted to measure from
the students’ knowledge. Level of the questions should be appropriate with the
sample of subjects to be measured. To obtain this characteristic of validity, it was
prepared a table of specification. Therefore, it was ensured that prepared test items
were suitable for content and instructional objectives.

During the pilot study, the SACT was administered to 36 sixth grade students.
According to reliability analyses, reliability coefficient of cronbach alpha was found
to be .68. The cronbach alpha coefficient of SATS was found to be .82 for this study.
The validity and reliability estimates for the SACT and SATS mean that scores
obtained on these test are reliable and valid measure of the students’ achievement on

sense organs and attitudes towards science.

3.4 Teaching and Learning Materials

Various materials were used in this study; objective list, table of test
specification, hands-on activities, objective-activity table, and handout.

The objective list was used to prepare hands-on activities. By this way 14
hands-on activities (See Appendix F) were prepared to employ students actively
involved in the sense organs by making use of wide range of sources (Bosak, 1991;
Lien, 1981; Tolman, 1996; Glngor et al., 2002). As Table 3.4 displays, the titles of
the activities are the structure of the eye, the effect of the light, why we have two
eyes, how we understand the different colors, color blindness, finding of blind spot,
what is vibration?, vibration in the eye dice, different smells, spread of the smells,

sweet, salty, bitter, smell and taste, heat or cold and do we feel materials same in all
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skin? Every activity consists of purpose, materials and procedure parts. All the
activities are made with simple materials such as plastic water bottle, balloon,
ancestral, hot water, cold water, different color pencils, papers, scissors, lemon juice,

potato, onion.

Table 3.4 Hands-on Activities about sense organs

Content Name of activities

Eye . The structure of the eye

. The effects of the light

. Why do we have two eyes?

. How do we understand the different colors?
. Color blindness

. Finding of blind spot

Ear . What is vibration?

. Vibration in the eye dice

Nose . Different smells

. Spread of the smells

Tongue . Sweet, salty bitter

. Smell and taste

Skin . Heat or cold

N RPN RPN PN PO O N -

. Do we feel materials same in all part of skin?

Moreover, objective-activity table (See Appendix G) was constructed to
prepare proper and useful hands-on activities. It indicates which hands-on activity
matches with which objectives.

Finally, one handout (See Appendix H) was prepared for both students and
teachers. Some of sense organs information, pictures and explanations about the
subject were given in this handout. This handout was also delivered to control group

students.
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3.5 Procedure

At the beginning, the researcher searched a detailed literature. First, the
keywords were determined. By the help of these key terms, Educational Resources
Information Center (ERIC), Ebscohost, Science Direct and Internet (Goggle) were
systematically searched. Previous studies which were done in Turkey were also
searched from YOK. These entire tasks took about two months. Photocopies of
accessible document were taken from the METU library, library of Bilkent
University, and TUBITAK, Ulakbim. All of the papers were read and results of the
studies were compared with each other. Also, hands-on activities were prepared by
use of such books as “Science is...A Source of Book Fascinating Facts, Projects and
Activities” (Bosak, 1991); “Investigations to Science Inquiry” (Lien, 1981); “Hands-
on Science Life Activities For Grades K-8” (Tolman, 1996); “The Best of Wonder
Science Elementary Science Activities” (American Chemical Society, 2001); “MEB
Secondary Course Book, Science 6” (Gungor et al., 2002).

Next, the researcher prepared the measuring instrument (SACT) and teaching/
learning materials as mentioned in section 3.3 and 3.4. One instructor, two research
assistant and one biology teacher from both the Department of Secondary School
Science and Biology at METU checked these materials and the instrument (objective
list, table of test specification, objective-activity table, hands-on activities, handout
and the SACT). Before the study, necessary modifications in all teaching/ learning
materials were done.

Experimental research as a research methodology was used in this study since
it is the best way to establish cause and affect relationships between variables. The
effect of hands-on activities on student’s science achievement was examined in this
study. A quasi-experimental study design was preferred as an experimental model
since it does not include random assignment. At the beginning of the study, the
teachers were trained by the researchers. A teacher handout which mentioned about

what they did during hands-on activities step by step was prepared and this handout
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was given to the teachers. By this way, teachers could know how to teach sense
organs in both experimental group and control group. Moreover, the teachers allowed
researcher to observe their classes.

Two measuring tools were used in this study (SACT and SATS). One was
used to assess students’ achievement about sense organs and the other was used to
assess students’ attitudes toward science. SACT and SATS were applied for both
groups as a pretest one week before the treatment started. At the top of the test papers
some information were wanted from the students as students’ age, gender, mother
education, and father education. Test application took approximately one class hour
for pre-test and post-test separately. Time was adequate to complete the instruments.

The students in control groups and the experimental groups treated with
different methods of teaching. In control group, traditional method was given.
Teacher-centered instruction was applied and students were generally taught with
note taking strategy. The teacher gave some important concepts about sense organs
and the students wrote the teachers’ explanations in the classroom. The teacher did
not use demonstration or any activities. On the other hand, in experimental group,
hands-on activity enriched instruction was given. Student-centered instruction was
applied and students got the information by doing hands-on activities individually or
pairs. Activity sheets helped them to perform the eye, ear, nose, tongue and skin
activities, respectively. For example, activity one; how can we see? Firstly, students
followed the procedures of the activity and then answered the questions about this
activity. They used handout about the subject during answering these questions. At
this time, teachers became a guide for students. After that, all students discussed each
questions of activity one in the classroom before performing next activity. Finally, the
teacher explained some important terms of the activity and they gave information
about critical points of sense organs (eye for first activity) at the end of each activity.
It should be said that activity sheet were examined by researcher to control students’

attention during instruction.
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Observation checklist was used for both groups during the study to confirm
proper treatment implementation. The checklist showed the degree to which the
course was taught with hands-on activities. Finally, SACT and SATS were applied as
a posttest after three weeks treatment for control and experimental groups. Test

scoring was done and computed.

3.6 Analyses of Data

All data were entered to the computer. The variables were formed and given
in raw data form. The statistical analyses were done by using SPSS. The data
obtained in this study were analyzed in two parts; descriptive statistics and inferential
statistics.

3.6.1 Descriptive and Inferential Statistics

The mean, standard deviation, skewness, kurtosis, range, minimum, maximum
values and the histograms were offered for the control and experimental groups.

In order to test hypotheses, statistical technique named MANCOVA was used
since it incorporates two or more dependent variables. All statistical computations
were done by using statistical package program (SPSS). Table 3.2 shows all variables
and the variable set entry order that were used in the statistical analyses.

Set 1 (covariates) was entered firstly in the MANCOVA model. Therefore,
variance because of PREATT, PSCG and PCGPA can be removed before the entry of
the treatment. Set 2 (group membership) was entered secondly, and Set 1*2
(covariates* group interactions) was entered finally to decide covariate- group
membership interactions.

For inferential statistical analyses, a was set to 0.05 (probability of making
Type-1 error) that is mostly used value in educational studies. The study performed
140 secondary school students and the number of variables was seven. Effect size

was set to small in this study (= 0.3 for mean difference and 0.08 for variance).
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3.7 Assumptions and Limitations

1. The application of treatment and the administration of the SACT and SATS
were under standard condition.

2. All subjects of the study responded sincerely to the items on the SACT and
SATS.

3. The teachers followed our instruction.

4. Students in control and experimental groups did not interact and shared
questions of the SACT and SATS before and during the administration of the
tests.

5. Student’s performance in hands-on activities assessed with a paper and pencil
test in this study. However, it is considered that a paper and pencil test is not
appropriate measure of performance for the students occupied in hands-on
activities.

6. Generalizations of the study are limited because the participants of this quasi-
experimental study were not selected randomly.
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CHAPTER IV

RESULTS

The results are divided into three sections. The first section presents the
descriptive statistics associated with the data collected from the administration of the
science achievement posttest and science attitude posttests. The second section of this
chapter presents the inferential statistical data yielded from testing three null

hypotheses outlined in Chapter 1. The third section explains the findings of the study.

4.1 Descriptive Statistics

Descriptive statistics related to scores which were measured by the students’
Science Achievement Pretest Scores (PREACH) Science Achievement Posttest
Scores (PSTACH), Science Attitude Pretest Scores (PREATT) and Science Attitude
Posttest Scores (PSTATT) for both experimental and control groups are presented in
Table 4.1. Students achievement scores could range from 0 to 25 in which higher
scores mean greater science achievement and students’ attitude scores range from 24
to 120 in which higher scores mean greater attitude toward science.

As presented in Table 4.1, the experimental groups showed mean increase
ranging from 6.64 to 15.25 in their level of science achievement from the pretest to
posttest. However, the control group showed mean increase ranging from 7.32 to
11.57 in their level of science achievement from the pretest to posttest. Therefore,
experimental group shows a mean increase of 8.61 whereas the change of control
group is 4.25 points on the Science Achievement Test (SACT). It can be said that the
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experimental group students have gained more science achievement than the control
group students.

Table 4.1 also showed the pretest and posttest attitude scores towards science
of all students who participated in the study according to experimental and control
group. Higher attitude scores mean more positive attitude towards science and lower
attitude scores mean negative attitude towards science. Although the experimental
group showed mean increase of about 2.12 points in their science attitude scores from
pretest to posttest, the control groups’ scores showed mean increase of about 0.86
points from pretest to posttest scores.

Some other basic descriptive statistics like standard deviation (SD), skewness,
kurtosis, minimum and maximum points were also indicated in Table 4.1. For the
experimental group, the values for skewness on the pretest and posttest science
achievement scores were 0.147 and -0.506, respectively which could be accepted as
approximately normal. In a similar manner, for the control group students’ skewness

values were -0.101 and 0.647 which could also be accepted as normal.
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Table 4.1 Descriptive Statistics for the Science Achievement Scores and Science

Attitude Scores

Experimental Group

Control Group

Pretest Posttest Pretest Posttest
Scores on Science
Achievement Test
N 72 72 68 68
Mean 6.64 15.25 7.32 11.57
Standart Deviation 2.53 3.39 2.57 3.87
Skewness 0.147 -0.506 -0.101 0.647
Kurtosis -0.441 -0.583 -0.374 0.114
Range 11 14 11 17
Minimum 1 7 2 5
Maximum 12 21 13 22
Scores on Science
Attitude Scale
Mean 56.57 58.69 57.94 58.80
Standart Deviation 8.92 8.64 7.95 8.24
Skewness 0.283 -0.208 -0.306 -0.379
Kurtosis 1.78 -0.71 0.59 -0.453
Range 56 36 36 38
Minimum 33 36 39 37
Maximum 89 75 82 85
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Skewness values for both the experimental and control groups on the SATS
before and after treatment were 0.283, -0.208, -0.306 and -0.379, respectively. These
values were also accepted as approximately normal.

When the kurtosis values were explained in Table 4.1, values for the
experimental and control students’ achievement scores were -0.441, -0.583,-0.374
and 0.114 on the pretest and posttest, respectively. Kurtosis values for the
experimental and control students’ attitude scores were 1.78, -0.71, 0.59 and -0.453
on the pretest and posttest, respectively.

Figure 4.1 and 4.2 indicate the histogram with normal curves related to the
PSTACH and PSTATT for the control and experimental groups. These are also

evidence for approximately normal distribution of these four variables.

Control Group Experimental Group
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Mean = 15,3
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Figure 4.1 Histograms with normal curves of the control and experimental groups for

the PSTACH
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Figure 4.2 Histograms with normal curves of the control and experimental groups for
the PSTATT

4.2 Inferential Statistics

Determination of the covariates, verification of MANCOVA assumptions, the
statistical model of MANCOVA and the analyses of hypothesis are given in this

chapter.

4.2.1 Determination of Covariates

Three independent variables (Previous Science Course Grades (PSCG),
Previous Cumulative Grade Point Averages (PCGPA) and Science Attitude Pretest
Scores (PREATT) ) were pre-determined as potential extraneous factors of the study.
Therefore, these variables were included in Set 1 as covariates to statistically equalize
the differences between experimental and control groups. All pre-determined
independent variables in Set 1 have been correlated with the two dependent variables
(students’ science achievement posttest scores (PSTACH) and science attitude

posttest scores (PSTATT)). The results of these correlations are presented in Table
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4.2. As shown in the table, all independent variables in Set 1 have significant

correlation with one of the dependent variables.

Table 4.2 Significance Test of Correlations between dependent variables and

covariates

Variables Correlation Coefficient
PSTACH PSTATT

PSCG .369* 395

PCGPA 460* 233

PREATT 138 572*

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

Also as seen in Table 4.3, correlations among independent variables are less
than, 8. Therefore, PSCG, PCGPA and PREATT can be used as covariates for the
inferential statistics.

Table 4.3 Significance Test of Correlations among the Covariates

Variables PSCG PCGPA PREATT
PSCG . 60* .384*
PCGPA 237*

*Correlation is significant at least 0.05 level (2-tailed)

4.2.2 Assumptions of Multivariate Analysis of Covariance

Assumptions of MANCOVA are as follows; normality, homogeneity of
regression, equality of variances, multicollinearity and independency of observations.
All the variables were rested for all the assumptions.

For the normality assumption, skewness and kurtosis values which were given
in section 4.1 were used. The skewness and kurtosis values for the PSTACH and

PSTATT were in suitable range for normal distribution.
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Homogeneity of regression assumption means that the slope of the regression
of a dependent variable on covariates (Set 1) on a dependent variable must be
constant over different values of group membership (Set 2). Table 4.4 shows the
results of Multivariate Regression Correlation (MRC) analysis of homogeneity of
regression. As seen from the table, interaction term (Set 3) did not result in significant
change (F (2,134) =1.969, p= 0.145). So, the interaction term (Set 3) was dropped.
That means there is no significant interaction effect. Therefore, homogeneity of
regression assumption for dependent variables of the PSTACH and PSTATT was
validated.

Table 4.4 Results of the MRC Analysis of Homogeneity of Regression for the
PSTACH and PSTATT
Model Change Statistics

PSTACH R® Change F Change dfl df2 Sig. F Change
Setl 212 18.436 2 137 .000

Set 2 042 15.214 1 136 .000

Set 3 025 1.969 2 134 145
PSTATT

Set 1 .180 15.072 2 137 .000
Set2 .083 1.505 1 136 478

Set 3 047 110 2 134 832

Levene’s Test of Equality was used to determine the equality of variance
assumption. As table 4.5 shows, the error variances of the selected DV’s across

groups were equal.

Table 4.5 Levene’s Test of Equality of Error Variances

F df1 df2 Sig.
PSTACH 4.441 1 138 220
PSTATT 728 1 138 810
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For the testing of multicollinearity assumption correlation among covariates
were examined. As Table 4.3 shows, there was correlation among covariates.
However, correlations among covariates are smaller than 0.80. Therefore, the
assumption of multicollinearity was also supplied.

As a last assumption independency of observation was examined. To meet
this assumption the researcher was made observations in the experimental and control

groups. It was observed that all the participants did their test by themselves.

4.2.3 Multivariate Analysis of Covariance Model

MANCOVA model was used to test the hypothesis of this study. The
dependent variables of this study are the posttest scores of the PSTACH and
PSTATT. The variables of the PSCG, PCGPA and PREATT are covariates of the
study. Table 4.6 indicates the results of MANCOVA. As seen from the table,
methods of teaching (MOT) explain 25.0 % variance of model for the collection
DV’s of the PSTACH and PSTATT.

Table 4.6 MANCOVA Test Results

Effect Wilks’ F Hypothesis Error  Sig. Eta Observed
Lambda df df Squared  Power
Intercept .758 6.39 2.0 134 .000 .080 923
PSCG 918 5.96 2.0 134 .003 .082 873
PCGPA .960 2.781 2.0 134 .002 .040 540
PREATT 759 21.242 2.0 134 .000 241 1.000
MOT .750 10.336 2.0 134 .000 .250 968
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4.2.4 Null Hypothesis 1

The first null hypothesis was “ there will be no significant effect of methods
of teaching (hands-on activities enriched instruction versus traditional method) on the
population means of the collective dependent variables of sixth grade students’
science achievement posttest scores and science attitude posttest scores when
previous science course grades, previous cumulative grade point average, science
attitude pretest scores are controlled”. MANCOVA was conducted to determine the
effect of methods of teaching on the PSTACH and PSTATT when previous science
course grades, previous cumulative grade point average, science attitude pretest
scores were controlled. Significance differences were found between hands-on
activities enriched instruction and traditional method on the collective dependent
variables. As indicated Table 4.6, the first null hypothesis was rejected (A = 0.750, p=
0.000).

An analysis of covariance (ANCOVA) was conducted to determine the effect
of independent variables of the methods of teaching on each dependent variable of
PSTACH and PSTATT. Table 4.7 shows the result of the statistical analysis of
ANCOVA.

4.2.5 Null Hypothesis 2

The second null hypothesis was “there will be no significant effect of methods
of teaching (hands-on activities enriched instruction versus traditional method) on the
population means of sixth grade students’ science achievement posttest scores when
students’ previous science course grades and previous cumulative grade point average
are controlled”. Table 4.7 indicates the result of the statistical analysis of ANCOVA.

As seen from the table, the second null hypothesis was rejected (F (1,135) =
23.444, p= 0.000). So that, hands-on activities enriched instruction were effective to
increase the PSTACH.
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4.2.6  Null Hypothesis 3

The third null hypothesis was “there will be no significant effect of methods
of teaching (hands-on activities enriched instruction versus traditional method) on the
population means of sixth grade students’ science attitude posttest scores when
students’ previous science course grade, previous cumulative grade point average and
science attitude pretest score are controlled”.

As indicated Table 4.7, the third hypothesis was failed to be rejected (F
(1,135) = 1.133, p= 0.289). That is, there is no significant difference in the means of
the PSTATT between the experimental and control groups when the effects of
students’ previous science course grade, previous cumulative grade point average and

science attitude pretest score have been controlled.

4.2.7 Classroom Observation

All through the study, the researcher observed lessons to compare the
experimental group with the control group in terms of the treatment implemented. A
total of 12 classroom observations have been done for the purpose of the treatment
verification. Eight observations were conducted by the researcher and four

observations conducted by the researcher and another observer together.
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Table 4.7 Test of Between Subjects Effect

Source DV Type 111 df Mean F Sig. Eta Observed
Sum of Square Squared Power
Squares
Corrected PSTACH  929.089 4 232272 22.960 .000 405 1.000
Model
PSTATT  712.857 4 928214 20.388 .000 377 1.000
Intercept PSTACH  57.837 1 57837 5717 .018 .041 .661
PSTATT  1664.057 1 1664.057 36.551 .000 213 1.000
PSCG PSTACH 31.564 1 31564 3.120 .080 .023 418
PSTATT  391.261 1 391.261 8.594 .004 .060 .829
PCGPA PSTACH  31.722 1 31722 3.136 .079 .023 420
PSTATT  119.474 1 119474 2624 .108 .019 .363
PREATT PSTACH 6.441 1 6.441 .637 426 .005 124
PSTATT  1904.873 1 1904.873 41.841 .000 237 1.000
MOT PSTACH  439.507 1 439507 23.444 .000 243 1.000
PSTATT  51.583 1 51583 1.133 .289 .008 .600
Error PSTACH  1365.733 135 10.117
PSTATT  6146.079 135 45.527
Total PSTACH  27675.000 140
PSTATT  486987.000 140
Corrected PSTACH  2294.821 139
Total
PSTATT  9858.936 139
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4.3 Summary of the Results

The statistical analyses show that there were significant correlations between
some variables of independent variables and dependent variables. Such as,
independent variables of the PSCG, PCGPA and PREATT have significant
correlations with at least one of the dependent variables of the PSTACH and
PSTATT.

The statistical analysis of ANCOVA indicates that the students instructed by
hands-on activities enriched instruction gained more science achievement about sense
organs than the students instructed by traditional method. However, statistical results
do not provide to the same result between the hands-on activities enriched instruction
and students’ attitude towards science. The hands-on activities enriched instruction
did not increase the students’ positive attitudes towards science more than the
traditional method did.

In the light of the findings obtained by the statistical analysis, the results could
be summarized as follows:

1. There was a positive significant correlation between the PSCG and PSTACH.
Similarly, positive significant correlation was found between the PCGPA and
PSTACH about sense organs in science.

2. Statistical results showed that there were positive significant correlations
between the PSCG and PSTATT. Similarly, positive significant correlation
was found between the PCGPA and PSTATT about science.

3. Contrary to the expectations, there was no significant correlation between
PREACH and PSTACH. However, the correlation between PREATT and
PSTATT was significant and positive. On the other hand, there was no
significant correlation between the PREACH and PSTATT. Similarly, no
significant correlation was found between the PREATT and PSTACH.
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4. The hands-on activities were efficient to improve the students’ science
achievement about sense organs. Hands-on activities enriched instruction
increased the students’ achievement more than the traditional method did.

5. There was no significant difference between the experimental and control
groups’ attitude towards science that means hands-on activities enriched
instruction did not increase the students’ attitude towards science more than
the traditional method did.
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CHAPTER V

CONCLUSIONS
DISCUSSION AND IMPLICATIONS

The purpose of the study was to investigate the effect of hands-on activities
enriched instruction on students’ achievement and attitudes towards science. To
finalize this goal, this chapter consists of six sections. First section presents the
conclusions obtained from the results. Discussion of the results is given in the second
section. The third and fourth sections present internal and external validities of the
study, respectively. The fifth one is implication of the study. The final section is

recommendations for further studies.

5.1 Conclusions

The accessible population of the study was all 6" grade students in Kecioren
district in Ankara. The sample of the study chosen from this accessible population
was a sample of convenience. Therefore, there is a limitation about the
generalizability of the study. On the other hand, conclusions of this research can be
used to a broader population of similar sixth grade students.

The hands-on activity increased students’ achievement in science more than
the traditional instruction did. However, the effect of the hands-on activities
compared to traditional method on the students’ attitudes toward science was not

significant.
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5.2 Discussion of the Results

In comparing the results of this research with those of the previous ones, this
research supports the findings of previous studies mainly in the area of science
achievement. The results of this study indicated that students instructed by hands-on
activities enriched instruction gained more science achievement than that of
instructed by the traditional method. However, there was not significant difference
between the experimental and control groups’ attitude toward science.

Findings of this study are in agreement with those of Stohr-Hunt (1996),
Turpin (2000), and Freedman (1997). For example, Stohr-Hunt (1996) investigated
the effect of frequency of hands-on activities (daily, once a week and once a month)
on student’s science achievement. It was used showed that students who performed
hands-on activities frequently had significant higher scores of science achievement
than the students who performed hands-on science infrequently.

Turpin (2000) studied with 929 seventh grade students to investigate the
effect of an activity-based science curriculum program on science achievement,
science process skills and attitude towards science. In this quasi-experimental design,
ANCOVA results showed that science achievement and science process skills of
students who involved activity-based program, had significantly higher scores when
compared to science achievement and science process skills of students who involved
the traditional program had. On the other hand, there was no significant differences
between experimental and control group in respect to students’ attitude towards
science.

Freedman (1997) investigated the effect hands-on laboratory instruction on
science achievement and attitudes towards science. Students who received a hands-on
laboratory experience one period each week for 36 weeks and other ones received no
hands-on laboratory experiences. ANOVA data analysis showed that in the areas of
science achievement, students using hands-on laboratory instruction had significant
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higher scores. However, there was no significantly a difference between the
experimental and control groups’ attitude towards science.

The results of Wideen (1975) showed that the students who instructed with
Science-A Process Approach (SAPA) have higher science achievement test than the
students who instructed with the traditional program. It was also found that there was
no significant differences between experimental and control groups in terms of
students’ attitude towards science.

Theoreis that have been developed in educational areas, such as
constructivism, put forward the active participation of students and guidance of
instructors in science lessons. In present study, students who had hands-on activity
enriched instruction had significant effect on student’s achievement. The students
who instructed with hands-on activities enriched instruction learned sense organs by
both hands-on and minds-on. Students were active participant during all lessons and
instructors guide them. They performed all hands-on activities and disscused all
critical questions to get the important points of the subject at the end of activities.
Therefore, students learned sense organs actively. Since they tried and observed those
consepts in lessons, students might remember important concepts after years. For
these activities, hands-out was prepared about the sense organs which could be
benefical for them, while they both observe the results of activities and read and
check their conclusions. Besides, they do science lessons funny, more enjoyable and
efficient. However, students who instructed with traditional method learned sense
organs only by listening their teacher and taking notes. They could not observe and
feel what happen in our body during hearing, tasting, smelling, touching and seeing
mechanisims. Based upon observation checklist results, these students got bored
during instruction. These factors may be reason of such a result.

In addition to importance of hands-on enriched instruction for students, it has
some other important aspects for the teachers during science lessons. For example,
hands activities were inexpensive since simple life materials easy to obtain, easy and

practical to perform in class, adaptable for most of the lessons and science subjects.
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That is so, theacher could use hands-on enriched instruction to teach science and to
motivate students.

Kyle et al. (1988), and Bristow (2000) findings are not in agreement with the
present study in respect to attitude towards science. Kyle et al. (1988) found that sixth
grade students who involved inquiry-oriented had significantly higher scores in
attitude towards science.

The study of Bristow (2000) was conducted with 57 sixth grade students. This
study has presented science concepts learned better when using hands-on teaching
methods versus a traditional method and also, the effect of teaching methods on
students’ attitudes towards science. Researcher used a quasi-experimental study.
Results indicate that there was no significant difference between experimental and
control groups in respect to their science achievement. However, it was realized that
students received hands-on instruction have more positive attitude towards science
than the students received traditional textbook instruction.

The results of present study show that there were no significant differences
between the experimental and control groups’ attitudes toward science. One possible
explanation of such a result is that the unit of the study, sense organs, was given to
students in three weeks, which may not have been a long enough time period to show
a difference in attitude of students between the two teaching methods. To show the
ideals of one teaching method over the other, a longer time period may be needed.

In this study, another result was obtained about confounding variables that,
gender difference did not have significant effect on both students’ science
achievement and attitude toward science. The subject of the studies can cause such
result. It is known that some subjects of science attract only male student’s attention
or only female student’s attention. Therefore, gender differences could be obtained.
However, sense organs of this study have not such property. Both male and female
students were interested with the subject. So that gender differences was not

significant on dependent variables of this study.
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5.3 Internal Validity

Internal validity of the study is the degree to appropriateness of the
interpretations obtained from test results. There are possible threats, which may
influence the results of research, to internal validity and the methods used to cope
with them are presented in this section.

The design of the study provides some control for the internal validity threats
of subject characteristics, data collector characteristics, data collector bias, history,
location and mortality. On the other hand, the effects of implementation must be
considered in the study.

In this study the groups were randomly assigned to the treatment conditions.
Since many subject characteristics (students’ previous science knowledge, previous
grade point average, science attitude pretest scores) might affect students’ science
achievement posttest scores (PSTACH) and science attitude posttest scores
(PSTATT). These characteristics could be defined as potential extraneous variables
to this study. As indicated in Table 3.2, variables were included in the covariate set to
statistically match subjects on these factors. The statistical analyses showed that
PSCG, PCGPA, and PREATT were covariates. And also, students’ cognitive
development was assumed to be equal for all students.

Data collector characteristics and data collector bias should not be threat for
the study hence the data collector (teachers) was trained to obtain standard procedures
under which the data were collected. Besides, location and history threats were
controlled by administering the tests to all students at the same time.

Another threat is mortality which is the one of the most important threads to
internal validity to control. However, there was any missing value and mortality was
not a problem for this study.

The other possible threat to internal validity might be implementation. Each
teacher had one experimental and one control group, that means there was one

implementer for both experimental and control groups. Also, the implementer was
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trained by the researcher to standardize the conditions and also all groups were
observed in an attempt to see that the treatments were implemented as intended.

Final internal threat was confidentiality which was not a problem for this
study since names of the students and the teachers were not used anywhere. Their
names were just taken for the sake of statistical analyses and only the researcher had

an contact on them.

5.4 External Validity

Population Generalizability: The population generalizibality refers to the
degree to which a sample of a study represents the population of interest ( Fraenkel &
Wallen, 1996). In this study the accessible population was all sixth grade students in
public school at Kecidren district. The subjects of the study were 140 sixth grade
students of two teachers from one public elementary school. Subjects of the study
were not randomly selected from accessible population. Generalization according to
the results of the study is limited because of nonrandom sampling. But
generalizations to similar populations of public primary school students might be
possible.

Ecological Generalizability: The degree to which the results of a study can be

extended to other settings or conditions is called ecological generalizability (Fraenkel
& Wallen, 1996). All treatments and testing procedure took place in ordinary
classrooms during regular class time in this study. There were no notable differences
among the environmental conditions. So that it was thought that other public
elementary schools have similar settings and conditions. Thus, the results can be
generalized to public primary schools that have similar settings and conditions with

this study.
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5.5 Implications

According to the findings of this study and previous studies done in abroad,

following suggestions are offered:

1.

Science teachers should prepare hands-on activities in their science lessons.
They should ensure their students become active and so science lesson should
be student-centered but not to be teacher-centered.

Science teachers should be aware of how to set up hands-on activities since
these activities should not be as cookbook style; however, hands-on activities
should be both hands-on and minds-on.

Hands-on activity books should be written for science teachers as a source.
Science teachers should be supported in their lessons by administrators of
schools about performing hands-on activities by obtaining them those hands-
on activity booklets for science.

Curriculum developers should plan some hands-on activities in science
curricula.

Universities should educate preservice science teachers about what is the
meaning and importance of hands-on activities, and how it can be applied in
science classrooms.

Science teachers and students should realize the significance of hands-on
activities on science learning. They should understand that they do not need

special laboratory equipments to learn science better.
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5.6 Recommendations for Further Research

This study has suggested variety of useful topics for further researches. These are

briefly as follows:

1.

Future study could examine the effects of hands-on activities enriched
instruction on increasing students’ achievement and attitude in different
science topics, and different grade levels.

This study was about public primary school students in Ankara. Future study
could investigate the effect of hands-on activities on students’ science
achievement and attitude towards science in private primary schools.

Sample size could be larger for obtain more accurate results.

Further research could examine the effect of the hands-on activities enriched
instruction on students’ science achievement and attitudes toward science for
a longer time which is integrated in the flow of normal science course.

Not only PSCG, PCGPA and PREATT but also many other variables may
affect students’ science achievement and attitudes towards science. Future
study could examine the effect of teaching methods on students’ science

achievement and attitudes towards science by controlling different variables.
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APPENDIX A

OBJECTIVE LIST

Students will be able to;

1.
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list the structures of an human eye. (Knowledge ( K))

design an eye model with given materials. (Synthesizing (S))

define the functions of the structures in a human eye. (K)

identify that different amount of light effects the pupil. (Analyzing (A))
explain the importance of eye accommodation (Comprehension (C))
discriminate if two eyes let you tell distance better than one eye (A)
describe how to see different colors. (K)

explain which colors can not be differentiate by the color blind people. (C)

explain how people become a color blind.(C)

. explain why people can’t see if image is on the blind point of human eye. (C)
. state that difference of eye deficiency in respect to image effectiveness. (C)

. predict the relationships between the vibration ad the sound.(Applying ( Ap))
. design an ear model with given materials. (S)

. list the structures of an human ear. ( K)

. define the functions of the structures in a human ear. (K)

. state that the procedures of how people can hear the sounds. (K)

. identify the materials by their odor but without seeing them. ( K)

. explain the diffusion of perfume in air. (C)

. predict that which region of the tongue feel which taste.(Ap)

. explain why the tongue feels different taste in different regions. (C)

. state that how to taste foods. (K)

. predict the relationships between the smell and taste.( Ap)

. relate that why people can not taste foods when they catch cold.(Ap)
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24. describe how right and left fingers feel lukewarm water.(K)

25. explain that what is the concept of feelings of materials with skin.(C)
26. predict which part of the body feel better than other. ( Ap)

27. define the sense receptors in the skin.( K)

28. list the structures of an human skin.(K)

29. define the functions of the structures in human skin.(K)
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APPENDIX B

TABLE OF TEST SPECIFICATION

Obj.level
Content J Knowledge | Comprehension | Application | Analysis | Synthesis | Evaluation
1,3,5,15,
insan géziinin 19
yapisi 12 11,3 6
23 18
Nasil Goruruz? 3.7 5,10 4
Goz Kusurlari ve 25
Etkileri 13,21 89,11
insan kulaginin 15,17
yapisi _14 1,6,11,24 13
Kulak zarindaki
titresimler 16
20
Nasil Isitiriz? 15,16 12
Burnun yapisi 4,15 11 23,24
Nasil koku aliriz? 17 18,19
Dilimizle nasil tat 11,8
alinz? 21,22
insan dilin yapisi 12,15 19,23,24
Derimizle nasil
algilanz? 25* | 7 26
insan derisinin 14,22
yapisi 28,29,30 9 27
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APPENDIX C

SCIENCE ACHIEVEMENT TEST

1.1sim:

2. Cinsiyet: U Kiz U Erkek

3. Annenizin meslegi 4. Babanizin meslegi

5. Annenizin Egitim Durumu 6. Babanizin Egitim Durumu:

O Hig okula gitmemis O ilkokul O Hig okula gitmemis Q Ilkokul
U Ortaokul U Ortaokul

Q Lise QUniversite Q Lise QUniversite

Q Yuksek lisans (Mastir/Doktora) O Yiksek lisans (Mastir/Doktora)

1. Refleksel olarak, ylksek ve diistk 1sik siddetinde goze girecek olan 1s1k
miktarini ayarlayan goz yapisi hangisidir?
A) Kornea
B) Iris
C) Mercek
D) G0z bebegi
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2. GOz uyumunun tanimi asagidaki verilenlerden hangisidir?
A) Mercegin 15181 gecirmesidir
B) Uzak ve yakin cisimlerin net olarak goriilmesi faaliyetidir
C) Goze giren i1k miktarinin ayarlanmasidir
D) Yorulunca gozin dinlendirilmesidir
3. GOzumiz gérme duyulari olup, cisimlerin gorlntlsunu alarak beyne iletir.
Asagida bir cismin gorintusinin algilanmasinda kullanilan yapilar ve
kullanilma siralari verilmistir.
Cisim—>1s1k—>  kornea—> ....l........

A1 <— sjnirler<— _Il....«<— mercek

Bos olan numarali yerlere hangileri gelmelidir
| 1 1!
A) G0z bebegi On oda Retina

B) Iris Camsi cisim Kor nokta
C) G0z bebegi Sari benek Beyin
D) Iris Arka oda Retina

4. Koku almakla gorevli almaglarin bulundugu yer asagidakilerden hangisidir?
A) Burun boslugunun alt kismi
B) Mukoza tabakasi
C) Sari bolge
D) Sari benek
5. Asagidakilerden hangisi goze 6zgu bir yapi degildir?
A) Salyangoz
B) Iris
C) Sari benek
D) Saydam tabaka
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10.

Sesin dis ortamdan beyine iletimi sirasinda kulakta kullanilan organlar ve
kullanilma sirasi verilenlerden hangisi gibi olur?

A) Kulak yolu, kulak zar1, salyangoz, cekic

B) Kulak kepcgesi, ¢rs, oval pencere, daliz, salyangoz

C) Kulak yolu, tizengi, salyangoz, oval pencere

D) Kulak zar1, ¢ekig, ors, sinirler, dalz

Asagida verilen bolgelerden hangisinde algilama hissi en fazladir?

A) Kollar

B) Parmak uglari

C) Avug icleri

D) Omuzlar

Dilin farkh kisimlarinda ayni tadlarin daha ¢ok algilamasinin sebebi asagidaki
verilenlerden hangisidir?

A) Tad maddelerinin dilin farkli kisimlarina dokunmasi

B) Farkli duyu hicrelerini tagimalari

C) Farkli tad maddelerini eritebilmeleri

D) Tad maddeleri ile etkilesimlerinin farkli olmasi

Gunesten gelen zararh ultraviyole 1sinlarini emerek deri alti organlarini
koruyan deri kismi asagida verilenlerden hangisidir?

A) Olii tabaka

B) Ust deri

C) Alt deri

D) Yag tabakasi

Hangisi i¢ kulakta bulunmaz?

A) Salyangoz

B) Yarim daire kanal

C) Oval pencere

D) Ag tabaka
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11.

12.

13.

14.

15.

Asagida belirtilen duyulardan hangisi beyinde birbiriyle baglantili sinirler
tarafindan yorumlanir?

A) Koku ve tat alma

B) Isitme ve g6rme

C) Isitme ve tat alma

D) Goérme ve koku alma

Dilde tad alma tomurcuklari belirli yerlerde yogunlasmistir. Bunlarla ilgili
verilenlerden hangisi yanlistir?

A) Tatli- dilin ucunda

B) Aci- dilin arkasinda

C) Eksi- dilin kenarinda

D) Tuzlu- dilin ortasinda

Uzagl gérmeyen g0z hastaligina ne ad verilir?

A) Miyop

B) Hipermetrop

C) Astigmat

D) Renk korligu

Dokunma hissini almakla gérevli duyu almaclarinin bulundugu yer

asagidakilerden hangisidir?

A) Ust deri

B) Yag doku tabakasi

C) Ter bezleri

D) Alt deri

Duyu organlarindaki duyu sinirlerinin bulundugu yerlerden hangisi yanlistir?
A) GOz- Ag tabaka

B) Dil-Tad tomurcuklari

C) Burun- sar1 bolge

D) Kulak- Daliz
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16.

17

18.

19.

20.

Kulaga gelen ses titresimleri hangi yapidaki duyu hiicreleri tarafindan
algilanir?

A) Kulak zari

B) Ostaki borusu

C) Yarim daire kanallar

D) Salyangoz

. Isitme sinirleri asagidaki yapilardan hangisinde bulunur?

A) Daliz

B) Oval pencere

C) Salyangoz

D) Yarim daire kanallari

Gozde goruntunun olusmasi ve algilanmasi ile ilgili verilenlerden hangisi
yanlistir?

A) Isik, kornea ve mercekte kirilir

B) Gorintl retinaya ters olarak diser

C) Kor noktada goz sinirleri bulunmaz

D) Sari benekteki goruntu net olarak algilanir

Isigl algilayan duyu hicrelerinin bulundugu yer asagidakilerden hangisidir?
A) Ag tabaka

B) Iris

C) Kornea

D) Kor nokta

Ses dalgalari ile meydana gelen titresimlerin kulak zarindan sonra ilk olarak

iletildigi yer neresidir?
A) Daliz

B) Korti organi

C) Cekig kemigi

D) Uzengi kemigi
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21.

22.

23.

24.

25.

Renk korllugiinde asagidaki renklerden hangileri ayirt edilemez?
A) Kirmizi-mavi

B) Kirmizi-sari

C) Mavi-sari

D) Sari-yesil

Asagidakilerden hangisi derinin gorevi degildir?

A) Disaridan gelen uyarilara cevap verir

B) Vicuda mikroplarin girmesini onler

C) Vicudun su kaybetmesini 6nler

Asagidaki goze ait yapilardan hangisi renkleri algilamamizi saglayan yapidir?
A) Kornea

B) Saydam tabaka

C) Kor nokta

D) Retina

I-Cekic

11-Ors

111-Ostaki borusu

Yukaridakilerden hangisi ses dalgalarinin iletilmesinde gérevli degildir?
A) Yalniz |

B) Yalniz 1l

C) Yalmz Il

D) lvel

Asagidaki verilen gdz bozukluklarindan hangisi diizeltilemez?
A) Sasihk

B) Renk korlugi

C) Astigmatizm

D) Hipermetrop

79



APPENDIX D

SCIENCE ATTITUDE SCALE

Bu dlcek, Fen Bilgisi dersine iliskin tutum ciimleleri ve her climlenin karsisinda

sizin dusuncenizi 6lcen bes secenek icermektedir. Litfen

her cumleyi dikkatle okuduktan sonra kendinize uygun

secenegi isaretleyiniz.

Katiliyorum
Katilmiyorum
Hic katilmiyorum

Tamamen
katiliyorum
Kararsizim

1) Fen Bilgisi ¢ok sevdigim bir alandir.

2) Fen Bilgisi ile ilgili kitaplari okumaktan hoslanirim.

3) Fen Bilgisinin gunluk yasantida ¢ok énemli yeri yoktur.

4) Fen Bilgisi ile ilgili ders problemlerini ¢zmekten hoslanirim.

5) Fen Bilgisi konulari ile ilgili daha ¢ok sey 6grenmek isterim.

6) Fen Bilgisi dersine girerken sikinti duyarim.

7) Fen Bilgisi derslerine zevkle girerim.

8) Fen Bilgisi dersine ayrilan ders saatinin daha fazla olmasini
isterim.

9) Fen Bilgisi dersine ¢aligirken canim sikilir.

10) | Fen Bilgisi konularini ilgilendiren giinliik olaylar hakkinda daha
fazla bilgi edinmek isterim.

11) | Dusunce sistemimizi gelistirmede Fen Bilgisi grenimi 6nemlidir.

12) | Fen Bilgisi ¢cevremizdeki dogal olaylarin daha iyi anlagiimasinda
Onemlidir.

13) | Dersler iginde Fen Bilgisi dersi sevimsiz gelir.

14) | Fen Bilgisi konulari ile ilgili tartismalara katiimak bana cazip
gelmez.

15) | Galisma zamanimin 6nemli bir kismini Fen Bilgisi dersine
aylrmak isterim.
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OBSERVATION CHECKLIST

APPENDIX E

always

frequently

sometimes

never

no
activity

Students obey the
procedures

Students can follow the
activities easily

Students seem to enjoy the
lesson

Students get the
information by doing the
activities

Information is given based
on textbook

There is a student- student
interaction during the
lesson

Teacher acts as a quide

Teacher answer questions
with short explanations

Activity consist easy to
obtain, inexpensive
materials

10.

Teacher has the primary
role in delivering the
content

Indivitually

In Pairs

In Groups

No
activity

11.

Students do activity

0-15 min

15-30 min

30-40 min

No
activity

12.

Students are actively
engaged in activity within
the class hour
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APPENDIX F

HANDS-ON ACTIVITIES

1. Nasil Goruruz?

Aktivite 1: GOzumizin Yapisi

Amag: Cevrenizi gérmenizi saglayan goziiniizde hangi yapilarin oldugunu

g6z modeli yaparak anlamaya ¢alismak.
Arag ve Geregler:

e Yuvarlak cam top, siyah ve beyaz karton, su, makas, ve Isik kaynagi (

el feneri, masa lambasi vs.).

Yontem:
1) Bu aktiviteyi ayni sirada oturdugunuz arkadasinizla birlikte yapiniz. Siyah
kartonunuzun ortasindan kugik bir delik aciniz. Sinifinizda bulunan géz
modeline bakarak actiginiz bu deligin gbzdeki hangi yapi oldugunu tahmin
ediniz.
2) Yuvarlak cam topunuzu su ile doldurunuz.

3) Siyah kartonunuzu cam topun bir tarafina sariniz.
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4) Beyaz kagidinizi da topun diger tarafina sariniz. Bu sardiginiz beyaz

kagidin gbzdeki hangi yapi oldugunu yaziniz.

5) Isik kaynaginizi topunuzun bir tarafinda sarili olan siyah kagidinizda

actiginiz delige dogru tutunuz.

6) Sinifinizin ¢ok fazla 1sik almasini engelleyiniz. Lambanizi beyaz kagitta

gorecek sekilde hareket ettiriniz. Yaptiginiz bu model ile g6ziiniz arasindaki

benzerlikleri ve farkliliklari yaziniz.

Benzerlikler Farklar
1) 1)
2) 2)
3) 3)
4) 4)

7) Buldugunuz goz yapilarinin géziintizde hangi gorevleri ustlendiklerini

arkadaslarinizla tartisiniz ve maddeler halinde yaziniz.

GoOzdeki Yapi Gorevi
1) 1)
2) 2)
3) 3)
4) 4)
5) 5)
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Aktivite 2: Isigin g6z bebegine etkisi

Amag: GOz bebeginin farkl 151k siddetinde nasil degistiginin algilanmasi.

Arac ve Geregler:

o Isik kaynagi (el feneri v.s.).

Yontem:

1) ikiser kisilik gruplar olusturunuz. Gruptaki bir arkadasiniz diger

arkadasinizin go6zune dikkatlice bakarak, iris ve goz bebegini cizsin.

Sekil 1

2) Siniftaki perdeleri ¢ekiniz, i1siklari kapatiniz. Simdi arkadasinizin g6z

bebegini ve irisini yeniden gézlemleyiniz ve giziniz.

Sekil 2

3) Sekil 1 ve sekil 2 arasinda fark var mi?Aciklayiniz.



4) Elinizdeki el fenerini gozlemlediginiz arkadasinizin direk olarak gézine

gelmeyecek sekilde gozlerinin yan tarafindan géziine dogru tutunuz. Simdi

arkadasinizin iris ve g0z bebegini yeniden ¢iziniz.

Sekil 3

5)Bu ¢izdiginiz ¢ sekli karsilastiriniz. Arkadasinizin goz bebeginde nasil bir
degisiklik oldu yaziniz.

Aktivite 3: Neden iki Gozimiiz Var?

Amag: Iki goze sahip olmanin tek goze gore uzaktaki cisimleri

algtlamamizdaki Gstunligtnun fark edilmesi.

Arag ve Geregler:

e Arkasi silgili kursun kalem
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Yontem:

3) Bu aktiviteyi ayni sirada oturdugunuz arkadasinizla birlikte yapiniz.
Gruptaki bir arkadasiniz bagparmagini sekildeki gibi sizin gz seviyenizde
tutsun. Iki goziintizde acik iken kalemin silgisini arkadasinizin
basparmagina dokundurmaya calisiniz. Arkadasinizin basparmagini

bulmakta zorlandiniz mi? Yaziniz.

2) Kalemi tutan arkadasiniz gozlerini kapatsin. Diger arkadasiniz
basparmagini size dogru biraz daha yaklastirsin. Arkadasinizin ag komutuyla
yalnizca tek g6zinizu aciniz ve hizli bir sekilde kaleminizin silgisini
arkadasinizin basparmagina dokundurmaya calisiniz. Tek gézinuz acik iken
mi yoksa iki gozlinlz acik iken mi arkadasinizin bagsparmagina kalemi daha
kolay dokundurdunuz? Arkadaslarinizla tartisiniz.



3) Yukarida yaptiginiz aktivitede arkadasiniz bagparmagini size dogru biraz
daha yaklastirdiginda arkadasinizin basparmagini daha kolay mi algiladiniz?
Go6zlnlz her uzakliktaki cisimleri ayni nitelikte mi gorur? Nedenlerini

arkadaslarinizla tartisiniz ve yaziniz.

Aktivite 4: Renkleri nasil algiliyoruz?

Amagc: Gozlimuzde renkleri algilamamizi saglayan yapinin anlagiimasi.

Arac ve Geregler:

e Renkli kalemler.

Yontem:

1) Kagidinizin arka sayfasina sekil 1.1°deki gibi 6nce sari kaleminizle bir kare
sekli ¢iziniz. Cizdiginiz karenin igine yesil kaleminizle bir kare daha giziniz. Ve

karenizin orta yerine siyah kaleminizle bir tane nokta koyunuz.

Sekil 1.1
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2) Cizdiginiz siyah noktaya g6zunizi kirpmadan 40 saniye dikkatlice bakiniz. 40
saniye sonra hizli bir sekilde beyaz kagidinizin kenarlarinda bulunan bos bir yerine
bakiniz. Simdi kenar cizgilerini ve karenizin igini hangi rengi gériyorsunuz?

Neden? Aciklayiniz.

3) Gozlimiize ait yapilardan hangisi renkleri algilamamizi saglayan yapidir?

Arastiriniz.

Aktivite 5: Renk Korlugi

Amag: Renk korltgu kavraminin algilanmasi ve renk korltgunin belirlenmesi.

Arag ve Geregler:

e Renkli yuvarlak karton Kart.

88



Yontem:

1) Siz sekildeki rakamlari okuyabiliyor musunuz?

3) Yukaridaki sekiller renk korluglnun tespitinde kullanilir. Renk korligu,

sekillerinizi de dusunerek, ne demektir?Yaziniz.
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3) Renk korlugu tedavi edilirmi? Arastiriniz.

Aktivite 6: Kor noktanin bulunmasi

Amagc: Goruntl kor nokta tizerinde olussaydi gorintl gergeklesirimiydi sorusunun
yanitini bulmak.

Arag ve Geregler:

e 5x 7 cm blydkliglinde kagit ( carpi ve yuvarlak isaretli)

X @

Yontem:

1) Bu aktivite icin kagidinizin arka sayfasinda cizili olan sekli kullaniniz.

2) Sol gozunuzu elinizle kapatiniz. Kagidinizi kendinizden 30 cm kadar
uzaklastiriniz ve garpi isaretine dikkatlice bakiniz. Daha sonra kagidinizi

yavasca sag gozunuze dogru yaklastiriniz. Ayni islemi birkag kez deneyiniz.
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Yuvarlak isaretini gérebiliyor musunuz yaziniz. Arkadaslarinizla sonucu

tartisiniz.

3) KOor nokta nedir? Ve goz sinirleri var midir?Yukaridaki aktivitenizden
yola cikarak gérme olayinin gerceklesmesi igin gorintindin nerede

olusmasi gerektigini tartisiniz ve yaziniz.

4) Sinifinizda gozlik kullanan arkadaslariniz var mi? Arkadaslarinizin géz

kusurlarinin neler oldugunu 6greniniz ve asagidaki tabloyu doldurunuz.

GO0z Kusurlari Etkileri
1) 1)
2) 2)
3) 3)
4) 4)
5) 5)
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2. Nasil Tsitiriz?

Aktivite 1: Titresim nedir?

Amag: Titresim ve ses arasindaki iliskiyi kavramak.

Arag ve Gerecler:

o Paket lastigi.

Yontem:

1) Bu aktiviteyi ayni sirada oturdugunuz arkadasinizla birlikte yapiniz.
Iginizden bir arkadasiniz paket lastigini uglarindan tutarak ¢ok fazla olmamak
sarti ile gerdirsin. Diger arkadasiniz lastigin ortasindan tutup asagiya dogru
cekip biraksin.

2) Lastiginizin hareketi ile birlikte ne gdzlemlediginizi yaziniz. Bu

gOzlemleriniz lastiginizi hareket ettirmeden 6nce de var miydi? Yaziniz.



Aktivite 2: Kulak zarindaki titresimler.
Amag: Ses dalgalarinin kulak zar tizerindeki etkisinin g6zlemlenmesi.

Arac ve Geregler:

e Biyik pet sise, balon, makas, paket lastigi.
Yontem:

1) Pet sisenin dibini kesiniz. Buraya kestiginiz balon parcasinin gerdirerek
paket lastigiyle tutturunuz.

2) Sisenin agik olan agiz bélumiinden elinizle vurarak balon parcasinda ne
gOzlemlediginizi yaziniz.

balon pargasi....
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4) Kulak ile ilgili daha dnce edindiginiz bilgileri dustinerek, etkinliginizdeki

hangi boluma kulak zarina benzetirsiniz?

5)Sinifinizdaki kulak modeline bakarak kulak zari, kulagin hangi
bolimundedir yaziniz. Ve kulagimizdaki diger bélimleri de sirayla ayrintili

olarak yaziniz.

Kulaktaki Bélumler Gorevleri
1)
2)
3)
4)

6) Titresimlerin ses olarak algilanmasina kadar olan surede kulakta neler

oldugunu arkadaslarinizla tartisiniz ve maddeler halinde yaziniz.
1)

2)
3)
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3. Nasil Koku Aliriz?
Aktivite 1: Degisik Kokular

Amag: Bazi maddeleri gérmeden de kokularindan ayirt edilebileceginin

farkina varilmasi.

Arag ve Geregler:
e Baharatlar ( kimyon, nane, kekik, ada cay! )
Kolonyalar ( limon, tatdn )
Meyveler ( muz, portakal )

Siyah kumas bant

Yontem:

1) Dorder kisilik gruplar olusturunuz. Gruptaki bir arkadasiniz diger kisilere
maddeleri koklatmakla gorevli olsun. Diger (g Kisi gozlerini siyah kumas
bantla baglayarak kapatsin.

2) Gorevli arkadasiniz gruptaki birinci kisiye baharatlari, ikinci kisiye
kolonyalari ve Gglincu kisiye ise meyveleri koklatip kokularin hangi

maddelere 6zgu olduklarini sorarak not etsin.

Arkadasinizin ismi Ne koklattin? Ne soyledi?
1)
2)
3)

95



3) Kokulari karistirmadan taniyabildiniz mi?

4) Kokularin nelere 6zgi oldugunu anlamada hangi olaylarin gerceklestigini
sOyleyebilir misiniz? Kokulari nasil algiliyoruz arkadaslarinizla tartisiniz ve

yaziniz.

Aktivite 2: Kokularin Yayilmasi

Amagc: Havada kokunun nasil yayildiginin ve koku hissinin kisiden kisiye
nasil farkhilhk gosterdiginin algilanmasi.

Arag ve Geregler:

e (Cay tabagi, parfum yada kolonya, ve saniyeli saat

Yontem:

1) Bulundugunuz yerde basinizi siraniza koyup gozlerinizi kapatiniz.

2) Parfim kokusunu aldiginiz anda basinizi ve elinizi gézlerinizi agmadan

kaldiriniz.
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3) Birinci, ikinci, G¢unci ve son siralarda kaginci saniyede kokunun
ulastigini kaydediniz. Tahtaya asagidaki gibi bir tablo ¢izerek, sonuclari

yaziniz.

Siralar Zaman ( saniye)
1.
2.
3.

Son siralar

4) Her sira ayni zamanda mi kokuyu hissetti yaziniz. Tahtadaki tablonuza

bakarak sonugclari tartisiniz.
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4. Nasil Tat Aliriz?

Aktivite 1: Tatli, tuzlu, eksi ve aci

Amag: Farkl tatlarin dilin hangi bolgelerinde algilandiginin incelenmesi.

Arag ve Geregler:
e Limon suyu, sulandiriimis aci biber sal¢asi, tuzlu su, sulandiriimis
recel, su, plastik kasik ( 4 adet), plastik bardak ( 4 adet), 4 farkl renkli
kalem, kagit.

Yontem:

1) Bes Kisilik gruplar olusturunuz.

2) Bardaklara sirayla limon suyu, sulandiriimis aci biber salgasi, tuzlu su, ve

sulandiriimis recel koyunuz.

3) Dilimizin haritasini olusturmak icin asagidaki sekli kullaniniz.

Dort arkadasinizin birinin diline tatl,
birininkine tuzlu, birininkine aci ve birininkine

de eksi maddelerden damlatiniz.

Bu islemi arkadaslarinizin dillerinin degisik
boélgelerine uygulayiniz. Maddenin tadinin
hangi  bolgelerinde en iyi algilandigini
arkadaslariniza sorunuz ve dil haritanizda bu

tadlari  renkli kalemlerinizle isaretleyiniz.

Asagidaki bosluklari doldurunuz.
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Aktivite 2: Koku ve Tat Alma

Amagc: Koku ve tat alma duyularinin birlikte calismasinin farkina varilmasi.

Arac ve Geregler:
e Kicik patates, elma ve sogan parcalari, siyah kumas bant, renkli

kalem.

Yontem:

1) Dorder kisilik gruplar olusturunuz. Gruptaki g kisinin gozlerini siyah

kumas bant ile kapatiniz ve bu g Kisiyi alti adimhk uzaklkta oturtunuz.

2) Kiguk patates, elma ve sogan pargaciklarindan birini gozleri kapal
arkadaslarinizdan bir tanesinin agzina veriniz. Diger iki yiyecek
pargaciklarindan birini de burnunun altina tutunuz. Daha sonra arkadasiniza
agzindaki yiyecegin ne oldugunu sorunuz ve not aliniz. Ayni islemi degisik
kombinasyonlardaki yiyeceklerle tekrar ediniz. Diger iki arkadasiniz i¢inde bu

aktiviteyi uygulayiniz.

Isi Tadi alinan yiyecek Kokusu alinanyiyecek
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3) Arkadaslariniz her kombinasyonda yiyecekleri dogru tanimladi mi1?

Sonuglari arkadaslarinizla tartisiniz.

4) Yukarida yaptiginiz aktiviteyi de dustinerek nezle olup burnunuz

tikandiginda yediklerinizin tadini neden alamazsiniz? Yaziniz.
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5. Derimizle Nasil Algilariz?
Aktivite 1: Sicak mi1 soguk mu?
Amag: Deriniz maddelerin sicakligini nasil algilar sorusunun yanitini bulmak.
Arac ve Geregler:
e Soguk su, sicak su, ilik su, su bardagi ( ¢ adet).
Yontem:
1) Bardaklardan birine soguk su, digerine ilik su, tglncusune de sicak su (

elinizi yakmayacak sekilde) koyunuz. Ve sag isaret parmaginizi soguk suya,

sol isaret parmaginizi sicak suya ayni anda batiriniz. Parmaklarinizi 30 saniye

beklettikten sonra gekerek, iki parmaginizi da 1lik suya batiriniz.




3) Sol eliniz 1hk suyu nasil algiladi yaziniz.

4) 1hik suyun sicakligi her iki parmaginiza ayni hissi verdi mi? Hangisinde

sicak hangisinde soguk hissettiniz?Yaziniz.

Aktivite 2: Derimizin her yerinde maddeleri ayni sekilde mi algilariz?

Amagc: Vicudumuzun farkli bolgelerinde algilama hissimizin farkl

olabileceginin kavranmasi.

Arag ve Geregler:

e Atac ve siyah kumas bant

Yontem:

1) Bu aktiviteyi ayni sirada oturdugunuz arkadasinizla birlikte yapiniz.

Icinizden bir arkadasinizin gézlerini siyah kumas bant ile kapatiniz.

2) Elinizdeki atacinizin uglarini aginiz. Atacinizi arkadasinizin parmaginda,

elinde ve kolunda yavasca hareket ettirerek arkadasinizin koluna dogru
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cikiniz. Rasgele olarak atacinizin bazen tek ucunu bazen de iki ucunu
dokundurunuz. Bu islemi yaparken atacinizin ka¢ ucunu dokundurdugunuzu
ve nerelerde bunun daha iyi algilandigini arkadasiniza sorunuz ve cevaplarini

asagidaki tabloya yaziniz.

kolunuza bakmayvimz.

e / P
//V

- ATAC
/\/ (Kolda yavasea Hareket

ettiriniz)

Tek ug Bolumler Tek Uc iki Ug

Parmak
El
Kol
iki uc Boliimler Tek Ug iki Ug
Parmak
El
Kol

3) En kolay hangi bolgede atacinizin kag¢ ucunun dokundugunu dogru
hissettiniz?

104



4) Dokunma hissinizi saglayan duyu almaglari derinizin hangi bolgesinde
bulunur? Yaziniz. Derinizde bulunan diger bélimleri ve bu béltimlerin
gorevlerini yaziniz.

Derimizdeki Bélumler Gorevleri

1)

2)

3)

4)

5)
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APPENDIX G

OBJECTIVE ACTIVITY TABLE

OBJECTIVE-ACTIVITY TABLE
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APPENDIX H

HANDOUT

(;EVREMiZi NASIL ALGILIYORUZ?
1. Nasil Goruruz?

GOZUN YAPISI GOREVLERI

Sert Tabaka 1. G0zl distan saran ve koruyan
beyaz tabakadir.

2. Saydam tabakayi ( kornea)
olusturur.

1. Sert tabaka ve ag tabaka arasinda
bulunur.

2. Damarlarca zengindir ve g0z
besler.

Damar Tabaka

1. Damar tabakanin olusturdugu
g6zun renkli bolumudar.

2. Ortasinda goz bebegi bulunur.

3. GO0z bebeginin buyukliglnii
ayarlar.

iris

1. Isigin sari benege diismesini

GOz mercegi b
saglar.

=

Gozln en i¢ tabakasidir.

Duyu almagclari bulunur.

3. GOorlntl burada bulunan sari benek
uzerinde olusur.

Ag Tabaka

no
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mercegi------ Camsi cisim----Sari leke —>G0drme sinirleri—»-Beyindeki Gorme

merkezi

GOZ KUSURLARI

ETKILERI

Miyopluk

Yakini gorlp uzagl net gérememe
durumudur.

Hipermetropluk

Uzagi gorip yakini net gérememe
durumudur

GoOzdeki saydam kisimlarin diizgiin

Astigmatlik simetriye sahip olmama durumudur.
e Cisimler bulanik gorulir.
Sasilik e G0zl hareket ettiren kaslarin
uyumsuzlugu durumudur.
e Ameliyatla tedavi edilir.
Katarakt e GOz merceginin saydamhigini

yitirme durumudur.
Ameliyatla tedavi edilir.

Renk Korlagi

Kalitimsal bir hastaliktir.

Bazi renkleri ayirt edememe
durumudur.

Tedavisi yoktur.
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2. Nasil Tsitiriz?

KULAGIN YAPISI

GOREVLERI

Dis Kulak

1.

2.

Kulak kepcesi ve kulak yolundan
olusur.

Ses dalgalarini orta kulak
baslangicindaki kulak zarina iletir.

Orta kulak

Kulak zarindaki titresimler gekicg,
ors ve tzengi kemiklerini harekete
gegirir.

Bu U¢ kemigin titresimleri i¢ kulaga
aktarilir.

I¢ Kulak

Titresimler salyangozda bulunan
duyu almaclari tarafindan algilanir.
Isitme sinirlerinde uyarti olusur ve
beyne iletilir.

kulak
kepcesi

yanm daire
kanallan

isitme
sinirleri

ostaki borusu

salyangoz

e Dhis kulak

isitme Olayi: Kulak kepgesi —»e Kulak yolu —»-Kulak zari---Ors,

cekic,Uzengi-----Oval pencere----- Daliz------ Salyangoz------- Isitme sinirleri —--

-- Beyindeki isitme merkezi
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3. Nasil Koku Aliriz?

Burun kemik ve kikirdakla desteklenen bir organdir.

Burun boslugu bir bélmeyle ikiye ayrilmistir.

Burun boslugunun duvari epitel doku hicreleriyle kaplhdir. Mukus
salgisi Ureten bu tabakaya mukoza denir.

Mukoza burnun nemli kalmasini saglar.

Burun boslugunun ust kismindaki bolgeye sari bolge denir.

Duyu almaglari( koku almakla gorevli almaglar) sari bolgede mukus
icinde gomulii olarak bulunur.

Kokulu cisimler sar1 bélgede mukus iginde ¢6zilur ve duyu almaglar
tarafindan uyarti olusturulur. Uyartilar duyu sinirleri ile beyne iletilir.
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Dilimizle Nasil Tat Aliriz?

Yedigimiz ve ictigimiz maddeler dil ve damaktaki i1slak yiizeyde
cozilirler.

COzunen maddeler dilimizdeki tat cisimciklerini uyarirlar.

Uyarilan almag hicreler, bu uyartilari sinir hiicrelerine iletir.

Sinir hiicreleri bu uyartilari beyne iletir.

Dilimizin her bolgesi her tadi alir. Ama bazi tatlari alan tat tomurcuklari
bazi bolgelerde daha fazladir. Dilin ucu tath, orta kenarlari tuzlu, arka

kenarlari eksi ve arkasi aci tatlari algilamamizi saglar.

i\ f

Tuthu—y |\ [o— Tuzu
h

ilde farkll lezetierin afgrlanma bolgetar
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5. Derimizle Nasil Algilariz?

DERININ YAPISI

GOREVLERI

Ust Deri

1.

2.

Derinin alt bélimlerini koruyan
tabakadir.

Deriye rengini veren 6zel renk
hlcreleri bulunur.

Alt Deri

1.

Kan damarlari, bag doku lifleri,
kil kokleri, yag ve ter bezleriyle
bazi duyu almaglarinin
bulundugu tabakadir.

Duyu almaglariyla alinan
uyartilar sinirlerle beyne iletilir.
Derinin her yerine ayni oranda
duyu almaglari yoktur ve bunun
igin hissetme her yerde ayni
degildir.

Ter Bezleri

=

Alt deride bulunur

Salgi kanallariyla Ust deriyi
gecerek disari acilir. ( Bosaltima
yardimci olur)

Yag Doku Tabakasl

Alt derinin en alt tabakasinda
bulunur.

Vicudu ¢arpma ve basing
sonucu olusacak ezilme,
zedelenme gibi durumlara karsl
korur.

Isi kaybini 6nleyerek viicut
sicakliginin korunmasini saglar.
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APPENDIX |

RAW DATA
Student | Gender | PSCG | PCGPA | PST PST | GROUP | PRE PRE
ACH ATT ACH ATT
1 1 3 3,92 11 49 11 9 47
2 1 5 4,84 12 58 12 8 52
3 1 1 3,15 5 49 5 8 50
4 2 2 3,38 12 50 12 8 52
5) 1 4 4,46 13 54 13 5 52
6 2 4 4,38 12 49 12 7 51
7 1 3 4,61 13 46 13 8 48
8 2 5 5) 11 43 11 11 47
9 2 3 4,23 11 51 11 7 50
10 1 5 5 9 52 9 13 50
11 1 2 3,23 10 52 10 7 52
12 2 2 3,15 9 42 9 7 42
13 1 5 4,61 12 45 12 7 49
14 2 2 3,46 10 50 10 9 50
15 2 5 4,3 9 52 9 7 46
16 1 1 2,92 12 53 12 3 57
17 2 2 3,38 9 48 9 7 47
18 1 4 4,46 10 49 10 11 47
19 2 2 3,15 6 42 6 8 44
20 1 1 2,84 8 46 8 8 56
21 2 2 3,84 7 52 7 6 52
22 1 3 4,38 10 47 10 5 53

113




23 1 1 2,53 7 52 7 8 52
24 2 3 3,76 10 56 10 2 55
25 1 2 3 6 45 6 7 46
26 2 1 3,15 7 49 7 7 50
27 1 3 3,15 7 45 7 10 50
28 1 3 4,3 10 43 10 8 47
29 1 1 2,84 9 o1 9 4 55
30 2 2 3,38 8 49 8 4 49
31 1 1 3,38 14 55 14 7 52
32 2 4 4,53 9 46 9 6 45
33 2 4 3,3 5 53 5 8 58
34 2 2 3,3 7 47 7 ) 50
35 2 4 4,61 14 45 14 12 49
36 1 3 3,38 13 56 13 12 39
37 2 5 3,76 21 54 21 10 56
38 2 1 3,07 6 57 6 10 51
39 2 5 4,46 10 50 10 2 45
40 2 1 3,15 8 59 8 6 55
41 2 2 2,76 17 55 17 8 55
42 1 4 4,46 15 47 15 8 52
43 2 5 4,76 17 55 17 10 55
44 1 5 4,84 16 55 16 8 50
45 2 5 4,69 20 51 20 9 54
46 1 4 4,3 13 51 13 8 51
47 2 1 3,07 9 53 9 6 49
48 2 2 3,61 11 41 11 7 48
49 1 2 3 13 45 13 6 53
50 1 1 2,38 11 44 11 7 50
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51 1 2 3,15 9 50 9 3 47
52 2 5 4,46 22 55 22 10 55
53 2 2 3,61 11 40 11 10 43
54 1 1 3,15 11 51 11 5 45
55 1 3 4,23 15 52 15 3 49
56 1 3 3,76 12 52 12 9 55
57 2 5 4,38 18 54 18 11 49
58 2 3 3,38 17 53 17 10 47
59 2 3 3,15 16 48 16 8 52
60 2 2 3,69 11 46 11 5 46
61 2 1 2,07 14 31 14 4 33
62 1 S) 4,92 19 48 19 10 50
63 2 1 2,15 18 44 18 3 48
64 2 3 3,07 10 53 10 12 53
65 2 S) 3,76 14 54 14 7 51
66 2 1 2,3 14 65 14 4 51
67 1 1 2,69 13 45 13 7 48
68 2 1 2,23 9 71 9 3 50
69 1 1 2,46 12 55 12 9 52
70 1 1 2,84 7 53 7 4 47
71 2 5 4,92 18 56 18 9 53
72 1 1 2,53 8 57 8 7 57
73 1 4 4,53 20 42 20 10 47
74 1 1 4 14 53 14 7 56
75 1 1 4,3 17 45 17 10 52
76 2 5 4,53 11 44 11 4 49
77 2 1 2 10 59 10 4 54
78 1 2 4,07 18 43 18 4 45
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79 2 4 4,69 19 48 19 12 53
80 1 1 2,69 13 47 13 7 50
81 1 2 3,92 18 46 18 4 48
82 1 2 4,46 18 42 18 9 45
83 2 5 5 19 47 19 12 48
84 1 2 3,76 15 52 15 9 51
85 1 2 3,69 17 45 17 5 48
86 1 3 4,46 19 45 19 4 43
87 1 3 4,61 20 42 20 9 51
88 2 1 2,53 10 44 10 6 38
89 1 2 3,61 15 41 15 5 47
90 1 2 3,92 18 49 18 6 43
91 2 1 2,3 16 54 16 8 32
92 1 2 3,93 16 44 16 4 48
93 2 1 2,07 9 50 9 ) 58
94 1 2 4 19 47 19 7 47
95 2 4 4,76 15 46 15 3 45
96 2 3 3,84 16 52 16 1 45
97 1 3 4 15 41 15 8 47
98 1 2 4,07 17 44 17 2 53
99 1 1 3,76 15 42 15 7 49
100 2 2 4,23 14 45 14 8 51
101 2 1 2,69 17 51 17 5 59
102 2 1 2,15 14 44 14 5 43
103 2 1 2,46 10 53 10 9 58
104 2 2 3,46 12 52 12 4 45
105 2 1 3,38 13 46 13 5 55
106 1 5 4,61 20 53 20 5 53
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107 2 1 2,92 11 56 11 7 56
108 1 3 4,15 16 58 16 4 61
109 2 2 3,92 16 55 16 9 49
110 1 5 5 20 50 20 6 47
111 2 4 4,76 21 51 21 9 54
112 1 3 4,07 18 55 18 8 58
113 1 3 4,3 16 53 16 5 50
114 1 4 4,61 13 55 13 6 59
115 1 2 3,92 12 61 12 9 55
116 1 3 4,15 18 55 18 8 54
117 1 3 4,38 16 54 16 6 51
118 1 S) 5 20 48 20 8 52
119 2 4 4,61 13 52 13 7 54
120 2 2 3,3 14 57 14 5 55
121 1 2 4 18 56 18 7 55
122 2 3 3,84 17 61 17 6 49
123 2 1 3,07 13 56 13 4 53
124 1 4 4,53 9 o1 9 10 50
125 2 2 3,76 15 o1 15 6 53
126 1 1 2,23 9 38 9 5 45
127 2 3 4,38 18 57 18 7 48
128 2 4 4,76 18 51 18 6 56
129 2 4 4,76 17 53 17 2 46
130 1 1 2,61 13 56 13 2 54
131 2 1 2,76 10 57 10 5 46
132 1 3 2,61 14 50 14 8 57
133 1 4 4,76 19 49 19 5 54
134 2 4 4,76 16 55 16 9 56
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135 2 1 3,69 11 60 11 7 50
136 2 1 3,23 16 43 16 10 52
137 1 4 4,53 17 54 17 11 56
138 1 4 4,69 19 47 19 11 48
139 1 1 3 18 57 18 12 58
140 1 1 3,38 13 52 13 6 61
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