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ABSTRACT

The research aimed to investigate the effectiveness of blended e- learning forum in planning for science
instruction in a sample of science student- teachers at Al Agsa University. The researcher adopted the
quasi — experimental approach and designed three analysis tools of the contents of study plans in science;
one for the analysis of a lesson plan; the second for the analysis of the content of a study unit: the third for
the analysis of a plan for the whole science course. The sample was purposive and consisted of (66) male
and female student-teachers enrolled in science teaching strategies course in Al Agsa University,
education faculty for the first term of the academic year 2013/2014. The results show that there are
statistically significant differences between the mean scores of the experimental group subjects, who
studied by using forum and those of the control group and in favor of the experimental group. Besides,
employing blended learning forum proved to be effective in the quality of science lesson plans, units
planning, and planning the science book among the experimental group students.

Keywords: Forum, Blended e- Learning, Planning of Science Instruction.

INTRODUCTION

In the age of femto second, genetic engineering, gene therapy, space conquest, cloning,
increasing uses of Laser and successive scientific discoveries, that need tremendous
development in the education systems and learning to cope with it, the science teacher needs
to develop his skills and take advantage of the learning techniques of modern technology and
adapt its innovations, including e-learning with all its generations and types.

The educational system plays an important role in community development by
providing it with qualified personnel capable of absorbing modern technology, and the
performance of different tasks, and carrying out development and innovation operations.

Many learning methods have been used in science education, but in recent years e-
learning has been increasingly integrated along with the expansion and dissemination of
digital platforms for everyday use. Some of these educational applications are being
developed for both pre- and postgraduate training, and used at Universities to support their
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curriculum. One should think of e-learning as a method of knowledge transfer (Bjarne &
Steen, 2014).

e-learning is gaining ground rapidly in the various levels of primary, secondary teaching
and university education, because of the growing reliance on computers in all areas of life,
employing the Internet in research, communication, and facilitating learning and providing
multimedia and courseware, resulting in a rise in the roles of the teacher and the tasks that
require him to master its culture, being familiar with its requirements, possessing the skills
and being able to plan for teaching at all levels: for a lesson, a unit of study and a textbook,
and being efficient in its execution and assessment.

The computer provides a more favorable environment for the implementation of some
forms of effective learning, which consist of visual presentations that are presented
sequentially, and accompanied by audio explanations, colors, and simple movements,
compared with traditional books as a way of transmitting information. This makes the display
of multimedia more interesting, effective ,easy to understand, able to make the learning
experience more attractive, and improves instruction (Gulz & Haake, 2006).

Due to the nature of science, which includes the scientific knowledge of facts , concepts,
generalizations, laws, scientific theories, processes of science, thinking skills, aspects of
appreciation, scientific interests, attitudes, values , and ethics of science, and its close relations
with the technology, community and the environment, which the traditional teaching methods
cannot be familiar with and cover on one hand and the fact that it is no longer possible to
keep the skills of science teachers confined to the skills of the traditional teaching, but rather
they should deepen , evolve and expand to include the skills of e-learning on the other hand .,
that is, the spread of e-learning increases the status of a science teacher, but not in his
traditional role, but in his ability to manage the teaching of science using new technologies,
including e-learning forums and the ability to plan, manage and interact with learners
electronically.

This calls attention for caring for the skills of e-learning and forums for each
curriculum, including science because of the nature of science and its relation to the universe,
the environment, life and its importance to human beings, in a context of scientific research
and field application, and in the light of clear visions of global innovations in information and
communications technology, and science teaching.

So concern is no longer limited to the scientific knowledge of scientific facts, concepts,
generalizations, scientific laws and theories, but there is a shift of attention to the thinking
skills, research and practical skills as well as skills of e-learning, researching, and sailing
across the web and planning for the teaching of science in compliance with all of those
previously mentioned.

The teaching system in general and science teaching in particular has seen a serious
positive shift caused by the emergence of novel educational patterns such as: Digital
Curriculum, e-learning, distance learning, smart classrooms, and using creative assistant
tools, such as virtual laboratories, multimedia, digital libraries and e-books, and other modern
technologies that rely generally on the employment of computer mainly in teaching and
learning processes through the achievement of a high and effective level of communication
and interaction between information sources and students (Ismail,2009). In addition to
blended e- learning forum.

This shift from traditional learning to e-learning requires the development of teaching
methods, identifying the learning outcomes, carrying out processes of the content of the
educational material, selection of teaching methods appropriate for learners and effective in
achieving the desired objectives (Green, 2004).

Mowafaqu's study (2007) proved that e-learning is effective in the development of
achievement and scientific thinking among learners. And e- learning has types or patterns
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dubbed by some as generations of e-learning due to its appearance in sequence, depending on
the evolution that has occurred on information and communication technologies as e learning
that relies on television, video tapes, and aural technology, computer-based e learning, the
Internet based e learning, mobile learning technology, and blended learning (Abed Elmajeed,
229)

In the e-learning interaction between the teacher and the learner, supporting the social
relations between them, active interaction between the teachers themselves, taking into
account the capabilities of each learner, providing freedom of the educational environment of
the learner in terms of entering the program and getting out of it as needed, diversity in the
forms of e-content, the possibility of learning in the house, providing flexibility in e-content
of e-learning and access to lifelong learning, diversity of multimedia, and methods of
evaluation should be available (Ehlers, 2004).

It is worth noting that the success of teaching science based on the e-learning system
depends on the harmonious integration between the two so that mastery of e-learning skills
along with mastery of the skills of traditional teaching such as planning, implementation, and
evaluation of teaching science is attained.

The system of blended e-learning forum in the teaching of science consists of inputs
such as : the formulation of specific objectives for the teaching of science, determining the
structure of the learning outcomes of science based on theories of learning and teaching, the
formulation of the outputs of the teaching of science based on e-learning, analysis of the
scientific content, cognitive maps for outcomes of earlier analysis, the characteristics of
learners and their previous experience in the teaching of science and e-learning, and the
requirements of e-learning forum like equipment, materials, courseware objects and
educational forms of feedback, appropriate teaching methods, professionally trained science
teacher- technicians and programmers to manage the e-learning forum, and the processes such
as: the way of designing the organization of the contents of the e-learning forum, screens
strengthening it with forms of feedback, implementation of appropriate teaching methods,
implementing methods of assistance and guidance, and ongoing examination of the
requirements of e-learning forum, and experimenting e-learning forum with the learners, and
the application of assessment tools to students in classroom, the analysis of their responses,
continuous monitoring of the e-learning forum, and constantly updating it and outputs such as:
increasing the achievement among students in science, the acquisition of scientific thinking
skills and processes of science, and the development of scientific interests, the formation of
positive attitudes towards e-learning, or the acquisition of life skills and lifelong learning, and
strengthening ties between teachers and learners and with each other as well.

In order for science teaching with e-learning forum to succeed, it is necessary to focus
on identifying learning outcomes for the science teaching, attending to the holistic evaluation
of learners in science subjects, how to manage the e-learning forum, and activating the role of
the learners to generate scientific knowledge and discovery for themselves, encouraging
learners to learn from the e-learning forum, taking care of scientific planning and thinking in
science learning, besides providing realistic examples and analogies, thinking maps, and
providing learners with feedback.

The use of e- learning forums is deemed to be one of the most important educational
tools that directly and positively affect communication between students in the educational
process (Rossi, 2009). It is one of the methods to provide asynchronous support which allows
for participation at any time and in any place, and gives enough time for the learners to read
the posts so that they can interact purposefully about the topics, and allowing freedom of
expression and opinion, increases participation, interaction and dialogue (Dennls, & Hamm,
2007). Educational forums spread in the educational field because of educational goals they
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attain (Andresen, 2009). They encourage participants to present their ideas in a way that
others can understand (McNamara & Burton, 2009).

Given the importance of e-learning and e-learning forum, many studies have addressed
it; for example Canning's study (2000) indicated the competencies that must be generally
mastered by the electronic teacher such as: designing e- classes, objectives, e-content, e-
management, the e-procedures, e-evaluation, working hours, and how to solve problems in the
virtual classroom. Carney's study (2004) aimed to measure the effectiveness of proposed
training modules based on the use of multimedia to improve the performance of primary
teachers in the field of information and communication technology. The results confirmed the
effectiveness of training proposed modules based on the use of multimedia in the
development of teachers' performance in the field of information and communications
technology.

Abed Elmajeed's study suggested (2009) a strategy for blended e-learning with
cooperative learning to teach science, and came to the effectiveness of the strategy of e-
learning in the development of the skills of scientific inquiry and the attitudes towards the
study of science among the students of the preparatory stage. Hancock& etal's study ( 2009)
identified the obstacles that may face the teachers at their design and development of online
courses, and revealed that many teachers lack the appropriate knowledge and skills to design
online educational content. Ogochukwu's study aimed (2010) to verify the preference of high
school students to multimedia presentations versus traditional teaching in mathematics. And
the results showed that multimedia presentations have the potentiality to develop the
preferences of students, and raise the level of satisfaction they have for multimedia.
Salama’'s study (2011) was aimed to identify the degree of influence of the use of certain
electronic correspondence systems in solving the problems of practical education and
development of attitude towards its use among students at teachers college. The results
showed the effectiveness of using e-mail and chat in solving many of the problems and
queries raised by the students and the most important of which were the problems of
recruiting educational techniques and preparing daily lessons. Similarly, Kabli's study
((,2013) aimed to identify the views of a sample of students from the University of Tiba in e-
learning through educational forums in teaching, and found that most of the members of the
study sample agreed that the educational content was cognitively clear for the learners to
obtain the information needed for educational process.

E-learning considers the following experiences to be within the scope of e-Learning:
traditional classroom instruction that incorporates the planned and effective use of
collaborative and/or interactive digital tools and resources, blended learning experiences that
incorporate various combinations of technology-mediated and traditional classroom
instruction, and distance delivered courses or programs (NSTA, 2008, 1).

Many research projects focused on designing or establishing the efficacy of innovations
that work well within specific contexts. They typically faced the conundrum of narrowing the
research-practice gap when it came to changing or transforming practices in schools and other
contexts for learning, and to scaling up to meet the needs of a broader audience (Looi, &
Wong, 2014, 82).

E-learning forum is specialized in providing the interactive environment, flexible
learning, the freedom of space and time, the diversity of methods of assistance and guidance
as needed, and appropriate for all learners, the possibility of evaluating outputs and its
success, relying on the scientific method in the design, development, implementation, besides
keeping abreast with the successive innovations in information and communication
technologies, increasing prevalence with cost-cutting, the possibility of updating the
scientific content, technical development, and providing learners with the feedback.
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Research problem

The science teacher is the basic element for achieving the goals of teaching science as
he is the real executive of the science curriculum, and director to the teaching of science.
However, his traditional tasks are no longer sufficient to the aspirations of progress and
development in various fields.

To achieve this, it is necessary to take care of preparing pre-service science teachers in
colleges of education by focusing on e-learning skills appropriate for the development of
science teaching skills beginning with planning skills to teach. Additionally, the researcher
gave an open-ended question to a sample of science student-teachers in the College of
Education at the University of Al-Agsa the result of which showed that they desperately
needed new effective strategies enabling them to master the skills of planning for the teaching
of science. Moreover, the researcher scanned many study plans of student- teachers in the
course of practical education, which showed that they were devoid of many of the quality
standards of the teaching plan in terms of the formulation of behavioral objectives , analysis
of the content of the lesson , selection of appropriate activities , distinguishing between the
activities of teaching and learning, lack of organization, and lack of the distinction between
lesson plans, unit planning and science textbook planning.

The study problem is stated in the following major  question:
What is the Effectiveness of Blended E- Learning Forum in Planning for Science Instruction
among student-teachers?

The major question is divided into the following questions:

1- What is the effectiveness of blended e-learning forum in designing a daily science
lesson plan among student-teachers?

2- What is the effectiveness of blended e-learning forum in designing a plan for a
science unit of study among student- teachers?

3- What is the effectiveness of blended e-learning forum in designing a term plan of the
science textbook among student- teachers?

The importance of the research

The current research is important for the following reasons: It keeps pace with the
world, Arab, and Palestinian interest to develop the teaching of science by employing all
kinds of e-learning, especially the blended e learning forum, and interest in helping teachers to
acquire the skills of designing different lesson plans. Calling the attention of officials in the
Ministry of Education and the educational supervisors to guide science teachers to design
lesson plans with high quality. Drawing the attention of faculty members in colleges of
education to raise students' awareness of employing blended e-learning forum via specialized
technological training courses in the university. And it may be useful to researchers and
educators who may take advantage of the tool in the analysis of the contents of the study plans
to conduct complementary research.

The current research is aimed to determine the effectiveness of blended e-learning
forum in planning for the teaching among science student- teachers, and these plans at three
levels: a daily lesson plan, planning a study unit, and planning a science textbook.

The operational definition of terms
Blended e-learning forum: a system of learning based on modern electronic technology of
computers, networks, educational courseware, multimedia, and the possibilities of the Web,
and activating the relations between the elements of the teaching process of the teacher and
the learner and the science content, learning environment, allowing learners to read topics and
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to send their varied comments and questions at any time, then answering and getting
asynchronous feedback through panel discussions to develop the skills of planning to teach
science.

Planning for the science teaching: a series of actions and measures organized by the science
teacher before he begins the teaching and evaluation process in order to achieve the objectives
of teaching science effectively, and are measured through the analysis tools prepared for the
current study.

METHODOLOGY

The researcher adopted a quasi-experimental design with experimental and control
groups with the pretest and posttest.

a) Sample

The sample consisted of (66) male and female student-teachers from those who
registered for the course of strategies for teaching sciencel, and were purposively selected
from those who have an e-mail, interest in computer and the Internet.

b) Instrument

The study has three instruments to analyze content: (1) the first content analysis tool
focused on analyzing the content of the daily science lesson plan, (2) the second focused to
analyze the elements of the plan for the unit of study in science, (3) the third focused on an
analysis of the elements of a term plan of the science textbook. Each of the three plans
included a list of criteria, and sub indicators: They also included objective of the analysis
process, and analysis sample, the unit of analysis, categories of analysis for each study plan,
the unit of recording, and controls of the process of analysis. There was also an analysis card
S0 as to assess the availability of quality standards of the plan in each type independently.

The construction of these instruments went through the following steps:
(1) Building a list of criteria of a daily plan , for a unit plan, and for a term plan to teach a
science textbook.
(2) Defining the objective of the analysis: Content analysis process aims to identify the
availability of standards of a good plan in each type of the three plans, and assessing the
availability of each standard.
(3) Identifying analysis sample: analysis sample of (66) science daily lesson plan, (66) a plan
for the unit of study, and (66) a plan for the textbook .And all the plans selected were for
lessons and topics in science.
(4)1dentifying analysis categories: the researcher relied on the criteria for the planning of
teaching because they are best suited to identify the quality of the study plans, and to achieve
the objectives of the current study. The basic categories of analysis of the daily plan are:
Writing general data of a science lesson. Formulation of behavioral objectives of a science
lesson. Writing a good warming of a science lesson. Identifying the teaching-learning aids of
a science lesson. Selecting appropriate teaching and learning activities. Determining the
appropriate time to achieve each objective. Formulation of formative evaluation techniques.
Formulation of summative evaluation questions. Choosing appropriate homework. And
writing a good closure for the lesson .The categories of for Unit Plan analysis are: Writing
general data for the study unit. Formulation objectives of the study unit. Determining the
appropriate number of classes for each lesson of the unit. Content analysis of unit in terms of
scientific knowledge. Analysis of the activities of a study unit in terms of science processes.
Determining the appropriate teaching-learning aids. Identifying the scientific experiments and
activities to be performed. Choosing the appropriate teaching methods. Identifying evaluation
techniques of each study unit. And identifying references for the unit.
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The categories of analysis of a science textbook plan: Writing the general data of a
science textbook, Writing the general objectives of science textbook units, Determining the
appropriate time for each unit of the science textbook, Content analysis of each unit in terms
of scientific knowledge, Analysis of the activities of a study unit in terms of science
processes, ldentifying the teaching technologies, Choosing the appropriate teaching methods,
Identifying the appropriate evaluation techniques, ldentifying additional references for
teaching a science textbook. Writing dates of holidays and vacations.

(5) Identifying the unit of analysis: The main idea that revolves around a paragraph or several
paragraphs of the content of the plan of study was chosen as the unit of analysis due to its
suitability to the goal of the analysis process, and the unity of the idea is a brief clause, or
phrase that includes the idea around which revolves the subject of analysis.

(6) Registering Unit: It is the smallest part of the content of the study plan chosen by the
researcher and subjected to counting and measuring whose appearance or recurrence indicates
a certain significance in determining the results of the analysis. And in current study is the
unit that shows which teaching criteria of a quality plan are manifest, such as a word or a goal
or a sentence or paragraph.

(7) Controls of the analysis process: Analysis is done in line with of the content and the
operational definition of each type of study plan with its standards and indicators, analysis
includes the contents of the study plans prepared by the students, focusing on all the elements
in each type of the three plans, limiting the analysis to the objectives, steps, activities and
evaluation in the light of scientific content, Using the prepared tool to register results and
determining the availability degree of each unit and category of analysis.

8 - Analysis process procedures: classification of plans into three categories: a daily lesson
plan, a study unit plan, a science textbook plan, reading every study plan separately,
determining the availability of a sub- standard in every element of the study plan. giving
scores (3, 2, 1) high, moderate, and small, respectively, according to the degree of availability
of the standard relevant to the element in the study plan, calculating the total score for each
study plan so that each student gets two total scores of each type of the three plans;, one
before blended e- learning or conventional learning, and another after learning.

9 — Validity of the analysis process: The analysis process validity was verified by a group of
arbitrators specializing in curriculum and teaching methods who have expressed their
agreement on the process of analysis. In addition, the researcher analyzed the three lesson
plans in conjunction with another researcher, and calculated the coefficient of agreement
between the two analyses using the following equation:

the number of agreements between analysts 100
the number of disagreements s+the number of agreements

The agreement coefficient was (0.7), which shows the validity of the process of analysis of
study plans.

10- The reliability of the analysis process: The researcher re- analyzed three lesson plans
chosen at random from the plans that have been completed by the —student- teachers after
three weeks of the first analysis, then computed the agreement coefficient which reached
(0.81); which indicates the reliability of the analysis process.

Agreement coefficient=

¢) Procedures

To answer research questions, the researcher followed the following steps:
1- Reviewing the related literature, research and previous studies on e-learning and
educational forums to learn about their concepts, types, importance, evolution, and their
relationship to teaching.
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2- Selecting the appropriate scientific content for teaching with blended e-learning forum. The
material was part of the course strategies for teaching sciencel during the first semester of the
academic year 2012/2013.

3- Preparation of the lecturer guide to oversee the e-learning forum, and presenting it to a
group of arbitrators specialized in educational technology and teaching methods, then
modifying it in the light of their views.

4- Designing the three tools, and ensuring their validity and reliability.

5- Selection of the research sample, which included two groups; one experimental and the
other control.

6- Administering research tools to the two groups to ensure their equivalence in dependent
research variables on Monday 26/11/2012 and Wednesday 28/11/2012.

7- Teaching the two groups the same of scientific content, itself with the processing of user
names and passwords for the e-learning forum to students in the experimental group and
instructing them on how to access it and participate in it and send short messages to the
mobile of every one of them with the help of electronic services for lecturers available at the
site of Al-Aqgsa University during the period of 3/ 12/2012 to 23/01/2013, and teaching the
control group without access to educational forums, but via the traditional method.

8 - The application of research tools on the two groups on Tuesday, 29.01.2013.

9- Data collection and computing it statistically- using SPSS program and presenting it in
tables.

10- Interpretation and discussion of the results of research, and providing recommendations.

d) Pre Application of research instruments:

The researcher applied the tools on the two groups of research in order to determine the
extent of equivalence by calculating the t-test for two independent samples between the scores
of both groups in the three tools, as seen from the table 1:

Table 1. Results of the "T" test in the pre application of the content analysis tools of lesson plans in
science among students in experimental and control groups

Instrument group N Mean S.D. T P
Content analysis of Control 32 3.75 1.11 0.05 0.96
lesson plan experimental 34 3.76 1.23 ' '
Content analysis of unit control 32 3.38 0.79 147 015
plan experimental 34 3.09 0.79 ' '
Content analysis of control 32 3.19 0.977 0.19 0.84
textbook plan experimental 34 3.24 0.96 ' '

As seen from table 1, the value of the calculated "T" is less than the value of the
tabular "T", which shows the equality of the experimental group and the control group in the
three dependent variables.

The researcher selected a sample of students majoring in science teaching at the third
level enrolled for the course strategies for teaching sciencel in the College of Education at the
University of Al-Agsa in Palestine and ensured that all students in the two groups have
studied course the principles and skills of teaching, which focuses on the general skills of
teaching and does not focus on specialized teaching skills. Moreover, the researcher made
sure that the subjects have never studied science teaching strategies coursel, which is the
focus of the current study, whether as a re-sit exam or for improving the GPA. The researcher
asked a specialist colleague in computer and information technology to prepare a user name
and a special password to the subjects of the treatment group to maintain confidentiality and
privacy. The researcher held a meeting with students of the experimental group before starting
the experiment to clarify to them how to access the site of the forum, to learn and navigate
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between forums Sub Browse models and the importance of scanning the study plans available,
the need to participate, receive feedback and guidance in conjunction with the regular
attendance of lectures, taking into account that the conventional learning control group
subjects learn in the traditional way with no access to e-learning forum.
The researcher found some observations and conclusions during the trial period which
indicate clear motivation and effective participation in the e learning forum on the part of
male student-teachers much more than those of female student-teachers especially in the
beginning of the experiment for they feared the leak of their e-mails and their real names. This
apprehension has been overcome by using shortcut names for each one of them, in addition to
assuring them of strict confidentiality of their e-mails. Then they started to participate in
growing numbers to enter the forum to learn steadily with the passage of time. The researcher
also noted that the focus was on the screens that contained the practical aspects of the plans of
study compared to those addressing the concept of each plan and its importance in the
teaching of science. This means that the subjects were more interested in the practical aspects

FINDINGS

The results related to the analysis of daily lesson plans

Table 2. Results of the "T" test to examine the difference between the mean scores of students in the
experimental group and those of the control group in the post application tool for the
analysis of the content of the daily lesson plans

Group N Mean S.D. d.f. T value P
Experimental 34 9.41 1.21 4.56 0.00
Control 32 7.75 1.72

As seen from the table 2, the value of calculated "T" is greater than the value of
tabulated "t" at the level of significance (0.01), and this indicates a statistically significant
difference between the mean scores of students in the experimental group, who learned
through blended e-learning forum and those of the students of the control group, who learned
in the conventional method, and in favor of the experimental group students.

To identify the effect size through the "n2" using the following equation:
-I-2
2
"o TP+df

Then the value of "d” was calculated, which reflects the magnitude of the effect of the

blended e- learning forum, as illustrated in Table 3:

Table 3. Results of the t-test to examine the difference between the mean scores of students in the
experimental group in the results of the analysis of daily lessons plans

Application No. Mean S.D. D.F 't' value n2 d Effect size

Pre 34 3.76 1.23

Post 941 121

* (t) Tabulated value at degrees of freedom (33) and the level of significance (0.01) is (2.73).
* If the value of the effect size is more than (1); it is great and strong.

33 20.19* 0.93  7** Large

As seen from table 3, the value of calculated (t) at the degrees of freedom (33) is
greater than the value of tabulated (t) at a level of significance (0.01), and this indicates a
statistically significant difference at the level of significance (0.01) between the mean scores
of students in the experimental group between the two applications of pre and post analysis
tool of the content of daily lesson plans and in favor of the post application.



Journal of Turkish Science Education. 11(4),3-16

As seen from table 3, that the employment of Blended e-learning forum was highly
effective in increasing the quality of the plans in the daily teaching of science among the
students of the experimental group. And this result can be explained on the basis that (93%) of
the total variance of the quality of the plans for the daily science classes was due to the impact
of blended e-learning forum.

The results of the analysis of a study unit plans

Table 4. Results of the "T" test to examine the difference between the mean scores of students in the
experimental group and the control group in the post application tool for the analysis of the
content of the study unit plans in Science

Group N Mean S.D. d.f. T value P
Experimental 34 7.35 1.69 64 297 0.027
Control 32 6.34 1.93 ' '

As seen from table 4, the value of calculated "T" is greater than the value of tabled "T"
at the level of significance (0.05), and this indicates a statistically significant difference
between the mean scores of students in the experimental group, who learned by blended e-
learning forum and those of the students in the control group, who learned in the normal way,
and in favor of the experimental group students.

Table 5. Results of t-test to compare the difference between the mean scores of students in the
experimental group in the results of the analysis of the of study units plans in science.

Application No. Mean S.D. D.F 't' value n2 d Effect size
Pre 3.09 0.79
T Post 34 735 169 33 13.83 085 4.8 large

As seen from the table 5, the value of calculated (t) at the degrees of freedom (33) is
greater than the value of tabulated (t) at a level of significance (0.01), and this indicates a
statistically significant difference at the level of significance (0.01) between the mean scores
of students in the experimental group between the two applications for pre and post analysis
tool content plans for the study units and in favor of the post application

As seen from table 5, the employment of Blended e-learning forum was highly
effective in increasing the quality of the plans for study units in science among students in the
experimental group. This result can be explained on the basis that (83%) of the total variance
of the quality of the plans was due to the impact of of blended e-learning forum, because it
provided models of the plans for the unit of study, which described how to formulate the
objectives of the study unit, the analysis of the content of the unit, elements of scientific
knowledge, analysis of its activities to the processes of science, experiments and hands-on
activities and appropriate teaching methods, and identifying methods of evaluation of the
study unit.

This result is consistent with those of Eileen & Others (2004) which indicated the
ability of e-learning dialogues to develop learning skills among university students. However,
Kay's study (2006) revealed the effectiveness of e-learning forums in improving the ability of
learners to learn and that discussions within the forums formed a knowledge base that can be
tapped on later. However, the findings of Kabli (2013), showed that most members of the
research sample agreed that the educational content is cognitively clear for learners to get the
information needed for science teaching process
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The results of the analysis of term plans for science textbook

Table 6. Results of t test to examine the difference between the mean scores of students in the
experimental group and those of the control group in the post application tool for the
analysis of the content of the term plans of science textbook

Group N Mean S.D. d.f. T value P
Experimental 34 7.76 1.86
Control 32 6.22 1.93 64 3.31 0.002

As evident from table 6, the value of calculated T is greater than the value of tabulated t
at the level of significance (0.01), and this indicates a statistically significant difference
between the mean scores of students in the experimental group, who learned via blended e-
learning forum and students of the control group, who learned in the normal way, and in favor
of the experimental group students.

Table 7. Results of the t-test to compare the difference between the mean scores of the students in the
experimental group plans quarterly results of the analysis of the science textbook

Application No. Mean S.D. D.F 't' value n2 d Effect size
Pre 3.24 0.96
T post 34 776 186 33 12.45* 0.82  4.68** large

As seen from table 7, the value of calculated (t) at the degrees of freedom (33) is greater
than the value of Tabulated (t) at a level of significance (0.01), and this indicates a statistically
significant difference at the level of significance (0.01) between the mean scores of students in
the group experimental between the two applications for pre and post analysis tool of content
of term plans and in favor of the post application.

As seen from table 7, the employment of Blended e-learning forum was shown highly
effective in increasing the quality of the term plans in the teaching of science among the
students of the experimental group. This result can be explained on the basis that (82%) of the
total variance of the quality of the term plans science textbooks is due to the effect of blended
e-learning forum, which provides training opportunities for student-teachers on how to write
general objectives of the units of science textbook, content analysis module to the elements of
scientific knowledge, analysis of the activities of the unit in the processes of science,
identification of technologies, selection of appropriate teaching methods, determining the
types of good evaluation tools, and identifying additional references for teaching science
textbook.

DISCUSSION and CONCLUSIONS

This suggests that the employment of blended e- learning forum in university teaching is
more suitable for increasing the effectiveness of student- teachers and equips them with
planning skills of the traditional teaching, and reliance on it can increase other aspects of
learning as achievement, skills and attitudes.

This may be due to belief that blended e-learning forum activates the role of the student-
teachers and increases their positivity in building science lesson plans, develops self-learning
skills, and scientific thinking, which is essential to the planning process for the teaching of
science, and the recruitment of scientific knowledge, in addition to the availability of daily
science lesson plans in the Learning forum, including the behavioral objectives, appropriate
warming up, suitable teaching and learning aids specific to the science lesson, selection of
appropriate teaching and learning activities for the implementation of the science lesson,
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employing methods of formative and summative evaluation and homework, and finally
writing a good closure of a lesson.

This result is consistent with the findings of Van de Sande's study, (2010) , which
concluded the effectiveness of e-learning forums in providing assistance to University
students in higher education My findings are consistent with Ogochukwu's,( 2010) which
indicated that multimedia presentations may develop the preferences of students, and raise the
level of satisfaction they have, Salama's study (2011) that confirmed the effectiveness of using
e-mail and chatting in solving the problem of preparation of daily lessons.

It can be used educational forums in lesson plans, as examples: pressure, chemical
reactions, temperatures in human life, the human body organs. It can help to increase the
participation of students and reduce the anxiety of preparing a plan for a new lesson,
especially when it is the development of the science curriculum.
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ABSTRACT

The aim of this study is to determine the effect of group investigation, learning together and reading-
writing-presenting methods on students’ academic achievements in teaching of the first year university
students attending the classes in which the units of force and motion taught within the general physics
course. The sample of this study consists of 121 undergraduates pre-service science teachers during the
2011-2012 academic years in Agri Ibrahim Cegen University. As the data collection instruments, Graphic
Test (GT), Academic Achievement Test (AAT) and Module Tests (Module A, Module B, Module C,
Module D and Module E) were used. This study was carried out in four different groups. One of these
groups was Group Investigation Group (GIG), the second group was Learning Together Group (LTG), the
third group was Reading-Writing-Presenting Group (RWPG) and the other one was Control Group (CG)
in which teacher-centered instruction was applied. The data obtained on instruments were evaluated by
using ANOVA and descriptive statistics. The results of this study indicate that teaching of force and
motion subjects in RWPG was more effective than the other groups.

Keywords: Group Investigation, Learning Together, Reading-Writing-Presenting, Force and Motion,
Physics.

INTRODUCTION

In our country, as a result of the educational reforms of our education system is the main
purpose to gain students using their skills for access to information rather than transferring
information directly in recent years. Science lessons are very important to get also these skills
for students (Aksoy, 2011; Simsek, 2011). An educational environment should be concreted
to students in science classes that scientific thinking to become a way of life, encourage them
to work in the basic sciences, develop positive attitudes towards science courses, with the aim

* This study was prepared from doctoral thesis.
2 Corresponding author e-mail:nilokur-7@hotmail.com © ISSN:1304-6020
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to increase the knowledge and skills that students are active, recite far and research-based
learning (Cepni, 2007; Hanger et al. 2003).

Science courses are to provide students can do and learn by experience, development of
thinking skills, be researchers and inquisitive individuals. It is a body of verbal knowledge
and not based on rote lessons (Bozkurt and Olgun, 2005; Kaptan and Korkmaz 2001; Lind,
2005). Especially, science lessons occur lots of abstract concepts so in teaching of science it’s
preference that by doing and living applications, so that students don’t passive in their own
learning effectively (Yigit and Akdeniz, 2003). Therefore, when teaching science lessons in
the classroom, the selection appropriate teaching methods and techniques should be taken of
care. Especially, student-centered education is taken to forefront and emphasized on new
methods and techniques and students have been made to understand issues at the highest
level. In contrast to teacher-centered teaching methods, student-centered teaching methods
regard the students as active learner. Previous research stated that student-centered teaching
methods are more effective than traditional teaching methods (Celik et.al. 2005; Doymus et.al.
2004; Gok et.al. 2009). Therefore, active learning methods in the teaching-learning
environment are emphasized in recent years. With this method, the students not just come to
be filled with the knowledge, experience acquired through the use of the information,
manufacturer, inventor, constructive thinking, critical, creative, be innovative person is aimed
to train as individuals. This method is cooperative learning model that is an important take
part in today’s education (Doolittle, 1997; Stamovlasis et al. 2006).

Cooperative learning is a learning method that students assigned to small groups in the
classroom as well as other environments and in which they help to learn with together,
students achieve more and increase self-confidence of individuals, develop communication
skills and the students participate actively in this method (Bilgin, 2006; Doymus, 2007; Eilks,
2005; Emmer and Gerwels, 2002; Gillies and Ashman, 2000; Gillies, 2006; Hennessy and
Evans, 2006; Lin, 2006; Prince, 2004; Thurston et al. 2010). It has been concluded that many
science researches related to cooperative learning method is more effective on students’
achievements (Atasoy et al. 2007; Eke, 2010; Kincal et al. 2007; Yildirim, 2011). In this
research, the group investigation, learning together and reading-writing-presentation
techniques that are the part of cooperative learning model are mentioned.

Group Investigation (GI) technique was developed by Sharan and Sharan in 1989. In
this technique firstly the class is divided into several groups that study in a different phase of
general issue. After that, study of issue is divided into working sections among the members
of the groups. It’s provided to students that pair up the information, arrangement, analyzes,
planning and integrate the data with the students in other groups. In this process, teacher must
be the leader of the class and ensure that students need to the explanations (Knight and
Bohlmeyer, 1990). This technique is suitable in the science lessons because of encourage the
students to learn and attract them in scientific research (Sherman, 1994).

Learning Together (LT) technique was developed by Johnson and Johnson in 1989
(Johnson et al. 1998). In this technique, firstly the aims are indicated and occur the groups for
these aims. Students study with together on subjects or work sheets in 2 or 6 members of
groups. Group members decide how they study and what to do in accordance with group
subjects and assignment with altogether. Ultimately, they put out a joint study. Students are
rewarded according to achievements in the group and individual studies (Ac¢ikgoz, 2011;
Johnson et al. 1994).

In Reading-Writing-Presenting (RWP) technique, firstly taking into account the
physical condition of the class where the course is processed, the number of students,
students’ academic achievements and students are divided into heterogeneous groups that
consist of 2-6 members in class. This technique provides to students work individually and
with groups from different sources, to create a positive interdependence, the configuration of



Okur Akgay, N. & Doymus, K. (2014). The Effect of Different Methods of...

the new information on the available information, to increase the social and psychological
skills. In addition, it’s aimed to develop students’ reading, writing and presenting skills
(Akgay et al. 2012).

Physics is one of the science lessons and it is a discipline that based on qualitative and
quantitative measurements for understanding the natural phenomena around us. Students have
difficulty in learning physics because physics is composed more abstract concepts (Candan et
al. 2006; Demirci and Uyanik, 2009; Ozsevgeg, 2006). Force and motion is one of the topics
of physics that constitutes the basic concepts related to many issues in physics. So, it is very
important to be able to better understand the subsequent issues in terms of the students also,
they must comprehend force and motion subject. Research in physics education, traditional
education has failed in the teaching of physics and physics teaching students to be more
effective, they should actively participate in the learning outcome has revealed (A¢ish et al.
2011; Crouch and Mazur, 2001; Gupta, 2004). Many studies were conducted by researchers
about physics subjects especially force and motion to understand much better (Beichner,
1990, 1994, 1996; Candan et al. 2006; Palmer, 1994; Thornton and Sokoloff, 1998).

It’s clear that new methods and techniques are needed to provide a much better
understanding the subject of force and motion. Students can not configure information to put
new ones on their own, they have to do with the limited remaining memorization that given
by the teacher in teacher-centered teaching. In addition, teacher-centered teaching is can not
be sufficiently effective because of based on the inductive process, bring teachers into the
forefront not students (Dogruluk, 2010; Geng, 2008; Giinaydin, 2010; Tolmie et al. 2010).
Students are more likely to learn information that is interested and thought it is important for
them. So the teaching-learning process in the classroom should be planned as to attract
students’ attention and should be given roles to students could be active in this process. For
that purpose, the methods and techniques must be used that provide students to active in
lesson and put them in the central. One of these methods is cooperative learning that is an
important take part in today’s education. It has been concluded that many science researches
related to cooperative learning in physics education method is more effective on students’
achievements (Acar and Tarhan, 2007; Atasoy et.al. 2007; Caliskan et al. 2005; Copur, 2008;
Fong and Kwen, 2007; Singh, 2005; Sengoren and Kavcar, 2007; Tanel, 2006; Tanel and
Kavcar, 2007).

The purpose of this study is to investigate the effect of Group Investigation, Learning
Together, Reading-Writing-Presenting techniques and teacher-centered teaching methods on
students’ understanding of force and motion in undergraduate physics course.

METHODOLOGY

In analyzing the effects of teaching materials or teaching methods in different schools
and classrooms, it is more convenient to use the quasi-experimental research design. A quasi-
experimental design in which participants are not randomly assigned to the groups, instead,
there are naturally occurring groups or groups to which participants are assigned for reasons
other than randomizing the sample was used in this study. The study utilized “a pre-test/post-
test non-equivalent comparison group design” (McMillan and Schumacher, 2010).

a) Sample

The sample of this study consisted a total of 121 undergraduates pre-service science
teachers from four different groups enrolled in the general physics course for the 2011-2012
academic years in Agr1 Ibrahim Cegen University. One of treatment groups was Group
Investigation Group (GIG) (n=34), the second group was Learning Together Group (LTG)
(n=28), the third was Reading-Writing-Presenting Group (RWPG) (n=37) and the last group
was Control Group (CG) (n=22). Pre-service science teachers were admitted to these group



Journal of Turkish Science Education. 11(4)17-30

after the pre-test of Academic Achievement Test results. Neither age nor gender differed
significantly among the groups. Ages ranged from 18 to 24 years. Volunteers were given
background information regarding the study prior to consent. During the training period, the
researchers delivered instruction for the treatment groups.

b) Instruments

In this research, to measure students’ success the Academic Achievement Test (AAT),
students’ understanding and interpret of kinematics graphs the Graphic Test (GT) and
students’ success for each unit the Module Tests (MT: Mod A, Mod B, Mod C, Mod D and
Mod E) were used.

The AAT consists of 25 multiple-choice questions and each question worth is four
points. The researchers created this test. The questions in the test were related to the concept
of force and Newton's laws, types of force, motion, and the concept of variables, including
issues of motion in one dimension and two dimensions of “Force and Motion”. This test was
given to students who were not involved in the study but had previously taken the course in
which the “Force and Motion” topics mentioned above had been taught. With respect to
reliability, AAT was administered to a group of 42 students who had taken the General Physic
course the year before. The KR20 was used to determine the reliability of AAT and the
reliability coefficient was found (o= 0.68). Moreover, to check the validity of the AAT
developed the opinions of 5 physics lecturers on the subject were taken into consideration.
Researchers pointed out that the gains achieved with AAT related to the subjects of “Force
and Motion” had been high in terms of the measurement.

The GT consists of 25 multiple-choice questions and each question worth is four points.
The GT was designed to assess the reading and understanding of graphics used in physics.
The GT was created by Beichner (1994) and the researcher translated it from English to
Turkish with added questions appropriate the GT. The questions in the test were related to the
reading, drawing, and understanding of graphics in physics courses. The validity of the test
was checked by an expert and two other physics teachers. With respect to reliability, the GT
was administered to a group of 42 students who were not involved in the study but had
previously taken the course in which the general physics courses mentioned above had been
taught. The KR20 was used for determining the reliability of GT, which was found to be a=
0.76.

The MT was composed of four multiple-choice questions and one open-ended question.
Multiple-choice questions were piloted with undergraduates from two classes of college
physics. Item analyses were performed for each question and confusing or vague questions
were rewritten before the test was used in the study. The open-ended questions were evaluated
according to quality analysis. The MT was applied after the each lesson per week.

c) Procedure

In the treatment groups, this study was conducted over a five-week period during which
the “Force and Motion” unit was taught as part of the regular curriculum in the general
physics course.

The Group Investigation Implemented

The GIG students were randomly divided into two parts (Part I, n=17 students + Part II,
n=17) students. The students in these parts were divided into five sub-groups as shown in
Figure 1. In this instance, groups contained three and four students. The GIG was employed
five weeks to teaching the force and motion unit. The main features of the modified group
investigation are presented in three phases for each module as given in below (Oh and Shin,
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2005), namely 1) in-class discussion, 2) out-of-class investigation, and 3) in-class

presentation.

PART 1 PART 2
A3 A4 crill —» | A3 A4
B Bl B2 <«—Grill Bl B2 B
B3 B4 Offer —> B3 B4
C C1 C2 <+—Offer C1 C2 C
cs Grill — | ©3
D D1 D2 «—Grill D1 D2 D
D3 D3
Offer —
E El E2 <+—Offer El E2 E
E3 Grill — E3

Figure 1. Forming of Grill and Offer Groups From Parts | and |1

In-class discussion; ‘students are organized into research groups’, ‘students get together
in their groups for discussion’, ‘each group sets an inquiry topic within a given unit and
makes a plan for investigation’, ‘during the discussion, group members use their science
books to identify their own problems, questions, or issues and select a topic to study’, and ‘the
teacher participates in the group discussion and the teacher’s roles include encouraging
students to select authentic topics that can be addressed in multiple ways’.

In out-of-class investigation; ‘cach student group carries out its investigation’, ‘the
teacher helps students with their investigations’, ‘the teacher’s roles include presenting
sources of information, providing instruments for experiments, and assisting students with
difficulties’, and ‘each research group prepares an in-class presentation’.

In-class presentation (Week I1); group A in part 1 was the presentation (offer) group
while group A in part 2 was the inquiry (grill) group. While group A in part 1 presented the
topics of Module A, group A in part 2 questioned the group about their presentation and
determined their weaknesses. Other students in the classroom also participated in the
discussion. Week I11: group B in part 2 was the offer group while group B in part 1 was the
grill group. While group B in part 2 presented the topics of Module B, group B in part 1
questioned the group about their presentation and determined their weaknesses. Other students
in the classroom also took part in the discussion. The other grill and offer groups given in
Table 1 were organized in the same way as week Il and week I11.

Table 1. Allocation to Weeks and Groups of Modules

Weeks  Grill Offer Modules ( Present topics)
groups groups
I Part 1 A Part 11 A Module A (The concept of force and Newton's laws)
Il Part 11 B Part 1 B Module B (Varieties of force)
v Part1 C Part 11 C Module C (The concept of motion and variables)
\Y Part Il D Part1 D Module D (One dimensional motion)
VI Part | E Part Il E Module E (motion in two dimensions)
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The Learning Together Implemented

As shown in Figure 2, the cooperative class was divided into six heterogeneous groups:
two groups consist of four students and four groups consist of five students. Before the
beginning of the instruction, the teacher gave information about learning objectives, the
instruction process and rules for working in a cooperative group, group member roles, and
assessment strategies (Doymus and Simsek, 2007). Students in the groups were encouraged to
decide who would be the leader. Later, the heads of the groups were determined by the group
members. The subject of related states of matter was presented to the group members by the
group heads. Each group studied their subject out of and in class. All activities were
completed by students under the guidance of the teacher. While students were discussing in
their small groups, the teacher visited all the groups and asked guiding questions to lead
students in appropriate directions. All the cooperative groups prepared their own reports after
the activities were completed. Each group was given 40 minutes to present their work in the
classroom and 10 minutes for discussion with the class. During this discussion, the group
answered questions from the class. All groups completed their topics in five weeks (Doymus
et al. 2009).

Al A2 |B1 B2 Cl C2 D1 D2 El E2|F1 F2
A3 B3 C3 D3 E3S E4 |F3 F4
A4 A5 B4 B5 [C4 C5 | D4 D5

Figure 2. The Groups in the Learning Together of Cooperative Class
The Reading-Writing-Presenting Implemented

The RWPG students were randomly divided into seven sub-groups as shown in Figure
3. In this instance, five groups contained five students and two groups contained six students.
READING PHASE

Al A2 B1 B2 Cl cC2 D1 D2 El E2 F1 F2 Gl G2
A3 B3 c3 D3 E3 F3 F4 | G3G4

A4 A5 B4 B5 C4 C5 D4 D5 E4 E5 F5 F6 G5 G6

WRITING PHASE

Al A2 B1 B2 Cl cC2 D1 D2 El E2 F1 F2 Gl G2
A3 B3 C3 D3 E3 F3 F4 G3 G4

AdA5 | BaB5 | cacs |DaDs | E4ES | F5 F6 | G5 G6

PRESENTING PHASE

Al A2 B1 B2 ClL cC2 D1 D2 El E2 F1 F2 Gl G2
A3 B3 c3 D3 E3 F3 F4 | G3 G4

A4 A5 B4 B5 C4 C5 D4 D5 E4 E5 F5 F6 G5 G6

Figure 3. The Groups in the Reading-Writing-Presenting of Cooperative Class

The reading writing presenting technique was carried out five weeks to teaching the
“Force and Motion” unit. The main features of the modified Reading-writing-presenting are
presented in three phases for each groups in given Figure 3, namely 1) in-class reading, 2) in-
class writing, and 3) in-class presentation.



Okur Akgay, N. & Doymus, K. (2014). The Effect of Different Methods of...

In class reading: all the groups in the classroom read the topics for 30+30 minutes from
the course books or other resources that are included in the module for the week.

In class writing: groups, without accessing resources, wrote their understanding about
what they read for 50 minutes. Writing was done by group pairs. After finishing writings, the
notes written by the groups evaluated by the author. Groups whose outcomes evaluated as not
good enough sent back to groups for reading stage.

In class presentation: groups finished reading and writing stages made presentations
about the subject for 20 minutes. After presentation an argument discussed in the classroom.

Implementation of Teacher-Centered Teaching Method

In the control group, the subjects were taught by using the teaching-centered method.
The researcher planned the presentation activities of the subjects that would be taught during
the lesson in a report not by a classical teaching presentation but by giving assignments to
students on the subjects of “Force and Motion” and by providing internet addresses and
workbooks for constructing the information to be presented to them. In the traditional learning
method, generally the teacher wrote the concepts on the board and then explained them;
students listened and took notes as the teacher lectured on the content. In this process,
student’s performances were observed and the studies were directed according to the feedback
obtained from them. The researcher taught “Force and Motion” topics to the treatment groups
four hours per week for five weeks. Measurement tools were applied to the treatment groups
at the end of the study.

FINDINGS

In order to determine the differences among the four treatment groups, a one-way
analysis of variance (ANOVA) calculation were made by using scores on the AAT, GT and
MT. One-way ANOVA of data obtained from AAT, GT, and MT in the treatment groups are
enclosed in Table 2, 3 and 4 respectively.

Table 2. One-Way ANOVA among Treatment Groups for Score on AAT

Instruments SD DF MS F P
AAT Between Groups 112.91 3 37.64 0.39 0.75
pre-test Within Groups 11192.60 117 95.66

Total 11305.52 120
AAT Between Groups 8986.66 3 2995.55 64.81 0.00
post-test Within Groups 5407.78 117 46.22

Total 14394.44 120

As seen at Table 2, it was determined that according to the scores of the pre-test of
AAT, there was no difference between GIG, LTG, RWPG and CG [F(3,117)=0.39; p>.05].
This finding supports the assumption that the groups should be considered equivalent.
However, according to the scores of post test, there was significant difference between GIG,
LTG, RWPG and CG [F(3,117)=64.81; p<.05]. Tukey test was used to determine which group
differences. According to this analysis result, RWPG was more successful than GIG, LTG and
CG; GIG was more successful than LTG and CG; and LTG was more successful than CG
(Xrwre = 75.14; Xaic = 68.59; Xire= 61.57; Xcc = 50.73).
To determine the level of students’ understanding about force and motion graphics, the
GT was used. The one-way ANOVA of data obtained from GT is below in Table 3.
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Table 3. One-Way ANOVA among Treatment Groups for Score on GT

Instruments SD DF MS F P
GT Between Groups 611.86 3 203.95 1.77 0.15
Pre-test Within Groups 13474.74 117 115.16

Total 14086.61 120
GT Between Groups 9214.19 3 3071.39 42.03 0.00
post-test Within Groups 8548.98 117 73.06

Total 17763.17 120

As seen at Table 3, it was determined that according to the scores of the pre-test of GT,
there was no difference between GIG, LTG, RWPG and CG [F(3,117)=1.77; p>.05]. The
results of this analysis show that the levels of success in the all groups are closer to each other
at the beginning. However, according to the scores of post test, there was significant
difference between GIG, LTG, RWPG and CG [F(3,117)=42.03; p<.05]. Tukey test was used
to determine which group differences. According to this analysis result, RWPG was more
successful than GIG, LTG and CG; GIG was more successful than LTG and CG; and LTG
was more successful than CG (Xrwrc = 77.3; Xaic = 71.18; Xirc= 64.43; Xcc = 52.45).

Module tests were prepared for each sub-heading of force and motion subjects and these
were Module A (the concept of force and Newton's laws), Module B (varieties of force), the
Module C (the concept of motion and variables), Module D (one dimensional motion) and
Module E (motion in two dimensions). The one-way ANOVA of data obtained from MT is in
the Table 4.

Table 4. One-Way ANOVA among Treatment Groups for Score on MT (MA, MB, MC, MD, ME)

Instruments SD DF MS F P

Module A Between Groups 12280.96 3 4093.65 42.70 0.00
Within Groups 11216.54 117 95.86
Total 23497.50 120

Module B Between Groups 21352.82 3 7117.60 64.86 0.00
Within Groups 12839.22 117 109.73
Total 34192.05 120

Module C Between Groups 11816.77 3 3938.92 18.36 0.00
Within Groups 25092.54 117 214.46
Total 36909.32 120

Module D Between Groups 20264.57 3 6754.85 35.36 0.00
Within Groups 22347.47 117 191.00
Total 42612.05 120

Module E Between Groups 10155.77 3 3385.25 20.97 0.00
Within Groups 18883.36 117 161.39
Total 29039.14 120

As seen at Table 4, according to the scores of Module A test, there was significant
difference between GIG, LTG, RWPG and CG [F(3,117)=42.70; p<.05]. Multiple comparison
of Tukey test was used to determine which group differences. According to this analysis
result, RWPG was more successful than GIG, LTG and CG; GIG was more successful than

LTG and CG; and LTG was more successful than CG (Xrwrc = 73.89; Xaic = 65.68; Xitc =
56.29; Xcc = 45.91). For Module B, there was also significant difference between GIG, LTG,

RWPG and CG [F(3,117)=64.86; p<.05]. Tukey test was used to determine which group
differences. According to this analysis result, RWPG was more successful than GIG, LTG and
CG; GIG was more successful than LTG and CG; and LTG was more successful than CG

(Xrwrc = 73.92; Xaic = 67.15; Xure = 54.25; Xcc = 37.05). For Module C, there was also
significant difference between GIG, LTG, RWPG and CG [F(3,117)=18.36; p<.05]. Tukey
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test was used to determine which group differences. According to this analysis result, RWPG
was more successful than GIG, LTG and CG; there was no difference between GIG and LTG

and both of them was more successful than CG (Xrwrc = 67.54; Xaic = 57; Xure= 53.93; Xcc =
38.5). For Module D, there was also significant difference between GIG, LTG, RWPG and
CG [F(3,117)=35.36; p<.05]. According to this analysis result, RWPG was more successful
than GIG, LTG and CG; GIG was more successful than LTG and CG; and LTG was more
successful than CG (Xrwrc = 77.89; Xaic = 68.32; Xirc = 57.04; Xcc = 41.5). For Module E,
there was also significant difference between GIG, LTG, RWPG and CG [F(3,117)=20.97,
p<.05]. According to this analysis result, RWPG was more successful than GIG, LTG and
CG; there was no difference between GIG and LTG and both of them was more successful

than CG (Xrwrc = 71.22; Xaic = 61.91; Xere= 59; Xcc = 44.27).

DISCUSSION and CONCLUSIONS

In this part, it’s focused on the results of group investigation, learning together and
reading-writing-presenting techniques of cooperative learning model on pre-service science
teachers’ academic achievements of force and motion subjects in general physics lesson.

When Table 2 is investigated, there is no difference between the all groups for AAT.
The findings in other studies indicate similar features to these findings (Ak¢ay and Doymus,
2012; Copur, 2008; Tanel, 2007; Tasdemir et al. 2005; Unsal and Mogol, 2004). According to
the scores of post test, there is significant difference between GIG, LTG, RWPG and CG and
this difference is found to be in favor of RWPG. Students become more successful in the
Reading-Writing-Presenting process related to read together, to write together and to make
presentation together. Also, students have to pass through three stages for learning the subject
by way of this method. To be passed each of these stages successfully is the biggest factor in
the rise of their academic achievement. In other studies that applied this method showed that
contribute to the persistence of success also (Akgay et al. 2012; Aksoy and Doymus, 2011;
Aksoy, 2013; Aksoy and Giirbiiz, 2013).

As seen at Table 3 that there is no difference between the all groups for pre-test of GT.
Students are thought to be at the same level of graphics on force and motion subjects
(Bektasli, 2006). But there is significant difference between GIG, LTG, RWPG and CG for
the post-test of GT this difference is found to be in favor of RWPG. It was determined that
many students have difficulties in especially interpreting the graphs during the study. It is
indicated from Demirci and Uyanik’s (2009) study that before kinematics subject are given to
students, give issues related to graphing and interpreting may increase the success of
kinematic subjects. In particularly, when teachers use traditional method in science lesson this
leads to students don’t love science lesson.

At Table 4, there is significant difference between groups related to Module Tests.
According to the Module A test results, about the concept of force and Newton's laws the
most successful groups that were found to be RWPG. The RWP method was more successful
than the others because of the stages of the writing process allows students to have a better
understanding of the issues was said. In particularly, in RWPG students were more successful
than the other groups to explain and resolved the open-ended question in the MTA. It’s been
identified that the lowest success group of students enrolled in teacher-centered teaching
methods. According to the Module B test results, about the kinds of force the most successful
groups that were found to be RWPG. In particularly, in RWPG students were more successful
than the other groups to explain and resolved the open-ended question in the MTB. These
groups have a better understanding of the friction force, gravitational force, the weight and the
mass concepts. According to the Module C test results, about the concept of movement and
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their variables the most successful groups that were found to be RWPG. In particularly, in
RWPG students were more successful than the other groups in the MTC because the students
helped each of the members of the group, shared information among themselves and
transferred skills and their own efforts to acquire the knowledge easily. According to the
Module D test results, about the concept of motion in one dimension, the most successful
groups that were found to be RWPG. According to the Module E test results, about the
concept of motion in two dimensions the cooperative groups were successful. The results of
the MTE, cooperative groups resolved the questions related to the projectile motion,
horizontal motion and uniform circular motion better than the control group. The students
working in cooperatively successful in physics have shown that groups’ members bring
different sources to find different questions and explain the solutions of the question to their
group members, on to discuss about the problems.

Reading-Writing-Presenting, Learning Together and Group Investigation methods of
Cooperative learning model is more effective for enhancing the academic achievement than
teacher-centered teaching method is the result of the study also compatible with the other
studies in this field (Aksoy et al. 2008; Caliskan et al. 2005; Dortlemez, 2010; Fong and
Kwen, 2007; ince et al. 2007; Sengdren, 2006; Simsek et al. 2009; Tasdemir, 2004; Zahara
and Anowar, 2010). So, researches which related to physics showed that teacher-centered
method isn’t enough for teaching physics subjects to the students so that students learn
physics superficially (McDermott and Redish 1999). Implementation of active learning
instead of teacher-centered instruction provides to students attract actively in lessons and
learning on their own and provides to permanent learning. The main purpose of the
implementation of these techniques is to provide responsibilities to students, students’ own
learning and interaction with each other. Listening and learning something from their age
group is fun and interesting for students and also motivated them to this sort of learning
activities (Doymus et al. 2007). Thus, students share their subjects with other students in
different groups, correct their deficiencies all together and learn about different things.
According to the results of this research, the following recommendations can be given:

1. Before starting the application, students with questions about these methods should
be explained and methods should be thoroughly understood.

2. The physical status of the class for application should be considered to appropriate.

3. Due to different steps in each method, the time adjustment should be made well to
the methods and students must be notified before the start of application.

4. Particularly Reading-Writing-Presentation of the method is new to gain literature the
implementation of this method in other studies could be done in other lessons.
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ABSTRACT

In this study, Turkey’s Science Curriculum 2013 was compared with that of the other countries
(England, Ireland, Finland, Canada, New Zealand, and USA (New Jersey and Massachusetts)) that
produced above the average results in TIMSS (1995, 1997, 2003 and 2007) exams in subjects on
Ecosystem, Biological Diversity, and Environmental Problems. In terms of vision, the curricula of
Finland and England lay greater emphasis on the ‘environment’. “Technology-society-environment”
relations are emphasized in only Turkey’s Curriculum. Understanding and discovery of the natural world,
gaining environmental knowledge, and man-environmental relations are included in Turkey’s curriculum
in terms of aims. Besides, there has been an emphasis on the development of sustainable natural resources
in Turkey’s curriculum; whereas biological diversity is excluded just as in the curricula of Finland,
England, New Zealand, Ireland, and New Jersey. The goals related to the man-environment interaction
are included in the curricula of Turkey; whereas, those related to the mutual relationship between other
living things are not considered. This indicates that Turkey’s curriculum is anthropocentric. There have
been variations in the composition of curricula of different countries compared with Turkey’s curriculum,
in terms of organization of the subjects such as ecosystem, biological diversity, and environmental
problems. There is no separate course in Turkish curriculum as in Finland, and no different learning
strand as in the science curriculum of Ireland and New Jersey province of the USA. In the curricula under
study, while there is one subject in a country’s curriculum, others may not have the same. Some of the
countries determined the topics by giving importance to their local needs or adopted approaches that
prevent learning environment as an integrated and universal subject. In order to overcome these
deficiencies, it is imperative to design a universal environmental education.
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INTRODUCTION

The environment is one of the most vulnerable factors because of the continuous
interaction between man and other living and non-living things. It is very crucial to protect the
nature from the exploitations of human beings and other creatures that share the life together
(Kiziroglu, 2001). There are serious problems that arise due to the unethical exploitation of
the nature by human beings, just for their benefits. Nature has an inherent ability to renew
itself; and ecological problems that are understood lately have even existed centuries ago
(Kocatas, 2010).

Environmental problems and their effects first gained prominence and subsequently
entered the agenda of politicians, educators, and scientists in the 1970s, and gained
international extent in the United Nations Human’s Environment Conference held in
Stockholm in 1972. To develop environmental education, UNESCO conducted a study in 136
countries, to gather essential information in 1975. Thus, environmental education was
discussed in a global extent. This study asserts that environmental education is insufficient
both in terms of quantity and quality. After these investigations, International Environment
Education Program (IEEP) was devised with the help of UNESCO and United Nations
Environment Programs’ (UNEP) collective study. “Intergovernmental Environmental
Education Conference”, with the cooperation of UNESCO and UNEP, was held in Thilisi, in
1977. In this conference, environmental education’s quality, aims, and pedagogic aspects
were determined, both at the national and international level (Unal & Dimisk1, 1999).

According to Thilisi Declaration (1977), environmental education should provide
information and awareness about the environment in society, developing positive attitudes
toward the environment, both understanding and developing skills for solving environmental
problems and at the same time actively applying these solutions. The European Union
Council (1988) asserted that the environmental education should aim to raise awareness in the
society about the problems in this field and also potential solutions and active involvement of
individuals in protecting environment and being sophisticated in using natural resources
carefully and rationally. European Parliament supported this approach by emphasizing the
role of schools and teachers in the application and development of education and policies at
all levels containing environmental aspects of all the fields in 1993 (Stokes, Edge & West,
2001). All these developments made the environmental education to be introduced in the
curricula from the early stages and put it into application.

In the Countries of European Union, environmental education is taught as a separate
lesson at the primary levels (Belgium- Flemish Region, Finland, France, Greece, and Spain)
or as a part of another lesson, mostly as a science lesson, (Belgium-Flemish and Wallonia
Regions, Denmark, Spain, France, Greece, Ireland, Luxemburg, Holland, Portugal, Sweden,
England, and Scotland) or as an interdisciplinary theme (Austria, Germany-Bavaria and
Thuringia Districts, Denmark, Finland). In some countries, more than one approach is used
simultaneously (Stokes, Edge & West, 2001). In the elementary curriculum, there is no
elective or compulsory lesson under the name of environmental education, however, in the
secondary curriculum there is only an elective lesson in Turkey. Environmental education is
taught with several objectives in different units of biology, social studies, and science lessons.

Teaching the subjects, with greater emphasis, of ecosystem, biodiversity, and
environmental problems which is the basic concept of the environmental education, should be
undertaken as science lessons. The structure of science curricula and the importance of its
teaching vary from country to country. For example, in Finland, a frame curriculum is
prepared containing the general terms of a subject under the name of "National Core
Curriculum™ for the elementary level. Science lessons in this frame curriculum are given the
following names: for grades 1-4, “Environmental and Natural Studies”; for grades 5-6,
“Biology and Geography”, “Physics and Chemistry”; for grades 7-9, “Biology”,
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“Geography”, “Physics”, and “Chemistry” (Finnish National Board of Education, 2004).
However, in Irish program it has been observed that history, geography, and science curricula
are organized under the name of “Social, Environmental and Scientific Education”. In this
integrated curriculum, even science, history, and geography are taught separately; and there is
an emphasis to maintain coherence (Ireland National Council for Curriculum and Assessment,
1999). The science curriculum of New Jersey, USA was prepared based on “National Science
Education Standards” (New Jersey Department of Education, 1998). The curriculum of
Massachusetts, USA is called as “Science and Technology/Engineering Curriculum
Framework” (Massachusetts Department of Education, 2006).

The studies show that students’ conceptual understanding (Adeniyi, 1985; Aydin &
Coskun, 2010; Brehm, Anderson & DuBay, 1986; Boyes & Stanisstreet, 1997; Boyes &
Stanisstreet, 2001; Boyes, Stanisstreet & Papantoniou, 1999; Bozkurt & Cansiingii, 2002;
Griffiths & Grant, 1985; Hogan, 2000; Munson, 1994; Ozkan, Tekkaya & Geban, 2004;
Prokop, Tuncer & Kvasnicak, 2007; Selen Dargin et al., 2006, vb.), knowledge level (Atasoy
& Ertiirk, 2008; Erduran Aver & Dargin, 2009; Gokdere, 2005; Uluginar Sagir, Aslan &
Cansaran, 2008; etc.) and also their attitude (Atasoy & Ertiirk, 2008; Erdogan & Usak, 2009,
Ulugmar Sagir, Aslan & Cansaran, 2008, etc.) are inadequate about environment and
environmental problems even though Environmental Education is being imparted since
1970s. Atasoy and Ertiirk (2008) pointed out inadequacy in the environmental educations’
content and quality by the following examples: the contents of lessons do not address
environmental issues; the contents of both syllabus and course books do not fulfill the aims
and objectives of environmental educations; insufficient educational techniques in schools;
practical education was given less importance than theoretical and rote learning. Gokdere
(2005) summarized the shortcomings of an effective environmental education, contradictions
in expressing objectives and principles in the curricula. Environmental education cannot be
imparted successfully with lack of appropriate materials in schools and inexperienced teachers
in the field of environmental education. Besides, curricula should be rich in terms of habitat,
energy resources, environmental pollution; and rich materials should be provided in order to
teach specific topics to secondary school students. These remarks pointed out deficiencies in
curricula on environmental education.

Similar findings have been observed in a number of studies on the comparison of
Turkish curriculum with others. Cebesoy and Donmez Sahin (2010) observed that Turkey’s
science curriculum seemed very limited in terms of environmental objectives when compared
with that of Ontario and hence the environmental content should be revised. Sahin and Ozata
(2007) found that Turkey’s curriculum, in terms of aims and goals, when compared with
Ireland’s curriculum, is deficient on the goals of dignifying living things besides human, and
there are additional learning strands about the environment in the curricula of Ireland and
New Jersey, USA. Tasar and Karagam (2008) observed that the aim of Turkey’s curriculum is
expressed clearer than that of Massachusetts, USA even when the subjects are similar, and the
number of objectives in Turkey’s curriculum is more. The number of objectives as learning
strands in physical phenomenon, matter and change are more in Turkey’s curriculum than that
of Massachusetts’; and the number of objectives in learning strands on living creatures and
life, earth, and the universe is less. Es and Sarikaya (2010) asserted that conceptual content is
rich in Turkey’s curriculum. This study is assertive of the aims of Turkey’s curriculum when
the insertions are done with regards to the information and communication technologies,
effects of human actions on the environment, and the importance of safety in scientific and
technological activities. Ozata Yiicel (2010) compared the science and technology curriculum
of Turkey in 2005 with those of Finland, Canada, New Zealand, Ireland and the states of New
Jersey and Massachusetts, USA in terms of goals and content. There is significant
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resemblance in terms of goals and content; however, there is a deficiency in the subjects of
Environment and Health in Turkey’s curriculum.

All these studies were conducted on the literature dealing with the comparison of
curricula in general. In these studies, Tasar and Karagam emphasized (2008) the strand of
reorganizing earth and universe, whereas Ozata Yiicel (2010) drew attention to deficiencies in
the environment and health. Thus, deficiencies in the base of the subject are clearly
understood. Hence, this study is conducted not only to discuss the comparison of the
curriculum in general, but also to realize comparison studies at the level of concept and the
subject. This study will help make improvements in the curricula in terms of contribution.
However, subject based comparison studies were not found in literature. It is important to
recommend vital modifications by determining the shortcomings in each unit by evaluating
the curricula (Erden, 1998). Comparison studies are some of the approaches to evaluate
curricula. It not only gives an idea about similarities and differences in the curricula of
various countries but it also gives an idea of the development and upgradation of the
curricula.

The aim of this study is to evaluate the status of Turkish Science and Technology
curriculum by comparing the Turkish Science and Technology Program with that of Finland,
England, Canada, New Zealand, Ireland, and the provinces of the USA (Massachusetts and
New Jersey), in terms of ecosystem, biological diversity, and environmental problems. Thus,
it is aimed to draw attention to deficiencies in Turkey’s curriculum and to suggest
recommendations to overcome them and improve the curriculum. The main aims of the study
can be enumerated as follows:

1. What are the differences and similarities of Turkey’s science curriculum, in terms of
vision with that of Finland, England, Ireland, Canada, New Zealand and the provinces of the
USA (Massachusetts and New Jersey)?

2. What are the differences and similarities in Turkey’s science curriculum with these
countries in terms of goals?

3. What are the differences and similarities in Turkey’s science curriculum with these
countries in terms of content?

METHODOLOGY

Document analysis, one of the qualitative research methods, including analysis of the
written material contains information of the target phenomenon, was used in this study
(Yildirrm & Simsek 2008). In order to make a comparison in primary science curricula,
countries that scored above the world average at TIMSS exams 1995, 1997, 1999, and 2003,
Finland, England, Ireland, Canada, New Zealand, and the provinces of the USA
(Massachusetts and New Jersey), were selected. The curricula of these countries were
acquired from the websites of the concerned Ministries and through correspondence with the
relevant institutions.

In the comparison of curricula, visions, goals, and content were considered as unit of
analysis. In comparison of content, organization of content, units, and objectives in these units
were considered as sub-unit of analysis.

In the study, curricula were read primarily, given the meaning and coded. Coding was
done by considering concepts of ecosystem, biological diversity, and environmental problems
that were emphasized in each units of analysis. Then, the determined units of analysis were
compared in tables; similarities and differences of the chosen curriculum were determined
with Turkey’s curriculum. Comparison was done with great care by researchers, and edited by
another science education specialist.
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FINDINGS

Comparison of the Visions

When the curricula of different countries are analyzed in terms of vision (Table 1), we
see an emphasis on the awareness of relationship between individual-environment, dignifying
livings and non-livings, behaving in a responsible way to protect and improve the
environment in the curricula of Finland and Ireland, and diversity of creatures and positive
and negative effects of science and technology in England’s curriculum. When other
countries’ curricula are analyzed in terms of aims, no emphasis is observed on the
environment or its protection. Science literacy is emphasized in Turkey’s curriculum.
According to the science curriculum, a science literate individual should have the abilities,
such as scientific knowledge, skills, positive attitude, perception, values, and psychomotor
skills related to technology-society-environment. Besides, as far as science literate individuals
are concerned, it has been emphasized that the resources should be used economically in
“Science-Technology-Society-Environment” learning strand.

Table 1. Emphasis on the Vision of Science Curricula in Ecosystem, Biological Diversity, and
Environmental Problems

Turkey To be literate in science.

Finland Ensuring awareness of the relationship between the individual-environment and
emphasizing responsibility, both for the protection of nature, and for being individuals
taking responsibility for sustainable life.

England Pupils observe, explore, and ask questions about living things, materials, and phenomena.
They learn about a wider range of living things, materials, and phenomena.

They think about the positive and negative effects of scientific and technological
developments on the environment and in other contexts.

Ireland Cultivating an appreciation and respect for diversity of living and non-living things,
enabling detection of problems and participation in discussions for sustainable
development and behaving in an environmentally responsible way.

New Zealand Students generate and test ideas and observe, investigate, and model, in order to develop
scientific knowledge, understanding, and explanations.

Canada To bring up all students as literate in science.

New Jersey All students should know and learn sufficient science in order to undertake duties of
(USA) citizenship, acquainted with knowledge and determining skills

Massachusetts  For being productive participants in intellectual and civil life in American society and if
(USA) they needed education in this strand for their future, students should gain researching skills

of fundamentals, besides the subjects of knowledge for research.

Comparison of the Goals

When the goals of the above countries’ science curricula are analyzed (Table 2),
understanding and comprehension of the natural world are found to be included in the
curricula of Turkey and Finland; and goals related to knowledge acquisition about the
environment in that of Turkey, England, Ireland, and Canada are found included. There are
goals related to discovering the nature is also included in the curricula of England and Turkey.
The curriculum of New Jersey, USA, shows a striking feature by laying emphasis on the
concept of ‘environment as a system’.
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Table 2. Goals of Science Curricula Related to the Ecosystem, Biological Diversity and
Environmental Problems

Turkey Gaining fundamental knowledge on the science of environment.
Solving problems by adopting both scientific research and scientific process during the
discovery of nature and understanding the relation between man and environment.
Recognizing interaction between individual, environment, and society, raise consciousness
about bringing the sustainable development in society, economy, and natural resources.

Finland Students’ understanding of natural, artificial environment, themselves, others, diversity of
living creatures, and the interaction between human and environment.
Preface to evolution, fundamentals of ecology and human body and understanding vital
functions.
Gaining the skill of observing and exploring the nature.

England Students use their knowledge about living things to describe the basic conditions that
animals and plants need in order to survive.
Recognizing that feeding relationships exist between plants and animals in a habitat, and
describe these relationships using food chains and terms.
Providing easy explanations for changes in living things [for example, diet affecting the
health of humans or other animals, lack of light or water altering plant growth].
Identifying ways in which an animal is suited to its environment.
Recognizing that there is a great variety of living things and understand the importance of
classification.
Understanding that different organisms found in different habitats because of differences in
environmental factors.
Describing some of the causes of variation between living things.
Explaining that the distribution and abundance of organisms in habitats are affected by
environmental factors.
Constructing models [for example, food webs, and pyramids of numbers] to show feeding
relationships, and explain how these relationships affect population size.
Predicting the short-term and long-term effects of environmental change on ecosystems and
use their understanding of such systems to justify their predictions.

Ireland Developing an interest and curiosity about the exploration and study of living things in the
world.
Developing knowledge and understanding of scientific ideas through the study of living
things.
Exploring the influence of scientific and technological developments in environment.
Understanding of the interdependence of a wide variety of living things and their
environments during the exploration of environmental reflections of human actions.
Recognizing the importance of conserving habitats and environments.
Understanding that all life now and in the future depends on the sustainable development of
the planet.
Becoming actively involved in the discussion, exploration, and resolution of environmental
issues.

New Zealand  Understanding the processes of life and appreciating the diversity of living things.
Understanding how living things interact with each other and the non-living environment.
Understanding the processes that drive changes in groups of living things over long periods
of time and be able to discuss the implications of these changes.

Canada Developing students’ understanding of the environmental context of science and
technology.

New Jersey Gaining students’ understanding of the structure, characteristics, and basic needs of

(USA) organisms and the diversity of life.

Developing and understanding of the environment as a system of interdependent
components affected by human activity and natural phenomena.

Massachusetts  ----

(USA)

The factors emphasized in the curricula of different countries viz. interaction between
living things with each other and interaction with the non-living environment, in the curricula
of Finland, England and New Zealand; the relation of science-technology-environment, in
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that of England, Ireland and Canada; biological diversity, in that of Finland, England, Ireland,
New Zealand and New Jersey, USA; the relation of ecology and evolution, in that of Finland
and New Zealand and environmental responsibility and sensibility, in that of Ireland, are not
included in the goals of Turkey’s curriculum (Table 3).

Table 3. Headlines that Emphasizes Countries’ Goals

k%
s O S o S )
g ESs 2N 8 8 .3
S £ 2 ¢ 3 5 0S 22
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Learning and understanding the natural world + o+ - - - - - -
Interaction between living things with each other -+ o+ o+ o+ - - -
and with the non-living environment
Interaction between human and environment + o+ -+ - - - +
Interaction between Science, Technology, - -+ o+ -+ - -
Society and Environment
Environmental problems, environmental - - - + - - - -
responsibility
Sustainable development of the planet/natural + - -+ - - - -
research
Environmental knowledge + -+ o+ -+ - -
Biological diversity -+ o+ o+ o+ - - +
Interaction between Ecology and Evolution -+ - + - - -

In brief, goals of Turkey’s curriculum focus mainly on the subject of ecosystem and the
curricula of Finland, England, and New Zealand on the ecosystem and biological diversity.
However, in the Canadian curriculum it has been observed that there is equal emphasis on the
ecosystem, biological diversity, and environmental problems.

Comparison of the Contents

The contents of the subjects, on ecosystem, biological diversity, and environmental
problems in the science curricula of all the countries are compared. While there is a separate
course called Environment and Nature Studies for grades 1-4 in Finland’s curriculum; there is
a different learning strand called Environmental Sensibility and Awareness in Ireland’s
curriculum; and “Environmental Studies”, in the curriculum of New Jersey, USA. In the
learning strand of Living World, one unit is dedicated for each grade, in the curricula of
England and New Zealand. There is no different learning strand in Turkey’s curriculum. In
some of the subjects, the objectives related to the environment are included. Most of the
information is presented in the units of “Man and Environment Relations” for 7th graders and
in “Livings and Energy Relations” for 8th graders. However, most of the information related
to the environment is randomly placed in different units (Table 4).
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Table 4. Units on Ecosystem, Biological Diversity and Environmental Problems in the Science
Curricula of different countries.

Turkey

Travel to the Living World ( Grade 3)

Structure of the Earth (Grade 3-4)

Pollution of Noise and Light in the unit, Learning of Matter (Grade 4)

Microscopic Livings and Our Environment (Grade 4)

Learn and Travel in the Living World (Grade 5)

The Mystery of Earth (Grade 5)

Domestic Wastes and Recycle Units in The Unit of Matter ( Grade 7)

Ecosystem and Biological Diversity in the Unit of Man and Environment Relations (Grade 7)
Living things and Energy Relations (Grade 8)

Finland

Organism and living environments (Grade 1-4, Grade 5-6)

One’s Immediate Environment and Home Region, and the World as human living Environment (Grade
1-4)

Biodiversity (Grade 5-6)

Diversity of human life and living environments in the world (Grade 5-6)

Nature and ecosystem (Grade 7-9)

Life and evolution (Grade 7-9)

Common environment (Grade 7-9)

Substances around us (Grade air, water, soil) (Grade 7-9)

Air and water (Grade 7-9)

England

Life processes (Grade 1-6)

Humans and other animals (Grade 1-6)

Green plants (Grade 1-9)

Variation and classification (Grade 1-6)
Variation, classification, and inheritance (Grade 7-9)
Living things in their environment (Grade 1-6)
Growth and nutrition (Grade 3-6)

Adaptation (Grade 3-6)

Feeding relationships (Grade 3-9)
Micro-organisms (Grade 3-6)

Adaptation and competition (Grade 7-9)

Ireland

Human Life (For All Grades)

Plants and Animals (For All Grades)
Environmental Awareness (For All Grades)
Science and Environment (For All Grades)
Caring for the Environment (For All Grades)

New Zealand

Life Process (Grade 1-7)

Ecology (Grade 1-7)

Ecology and Evolution (Grade 7)

Life, Ecology, and Evolution (Grade 8)

Canada

Habitats (Grade 4),

Rocks, Minerals, and Erosion (Grade 4)
Weather (Grade 5),

Diversity of Life (Grade 6.)

Interactions within Ecosystems (Grade 7),
Earth’s Crust (Grade 7),

Water Systems on Earth (Grade 8)

New Jersey
(USA)

Diversity and Biological Evolution (For All Grades)
Natural Systems and Interactions (For All Grades)
Human Interactions and Impact (For All Grades)

Massachusetts
(USA)

Characteristic of Living Things (Grade 1-5)
Evolution and Biodiversity (Grade 1-2; 6-8)
Living Things and Their Environment (Grade 1-2)
Rocks and Their Properties (Grade 3-5)

Soil, Weather (Grade 3-5)

The Water Cycle (Grade 3-5)

Adaptations of Living Things (Grade 3-5)

Energy and Living Things (Grade 3-5)
Classification of Organisms (Grade 6-8.)

Changes in Ecosystems Over Time (Grade 6-8)
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Table 5. Comparison of Curricula on the Subject of Ecosystem
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Interaction of the components of the ecosystem +  +  + o+ + + + +
Flow of energy in the ecosystem and food chain + + + + + - + +
Substance cycle + + - - Only - Only Only
water water water
cycle cycle cycle

Subjects related to achieving the objects of the ecosystem such as living and non-living
elements of the ecosystem are invariably included in the curricula of all the countries under
study. Subjects that discuss the interaction of components of the ecosystem are also included
in the curricula of Turkey, Canada, England, Ireland, New Zealand, and USA (New Jersey
and Massachusetts). Subjects dealing with the flow of energy in the ecosystem and food chain
exist in the curricula of all countries except Canada. However, subjects on the substance cycle
are included in the curricula of only Turkey and Finland. Only water cycle is included under
the substance cycle in the curricula of New Zealand, and USA (New Jersey and

Massachusetts) (Table 5).

Table 6. Comparison of Curricula on the Subject of Biological Diversity

[22]
=] =
3 & >
- s 2 2]
Objectives > 28 § @ N 8§ 82 34
S £ 23 3 5 &9 39
F L W=z O =22 z=2
Genetic diversity - + + - o+ - ¥ _
Species diversity - + + + + o+ o+ ¥
Ecosystem diversity - + o+ + - + o+ ¥
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The importance and conservation of biological diversity
Endangered creatures
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[
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In the curricula of all the countries except that of Turkey, there is an emphasis on the
diversities of species and the ecosystem, but genetic diversity of living organisms is not
discussed anywhere except for the curricula of England, New Zealand, and Massachusetts,
USA. It is also observed that there is a high emphasis on the diversity and the differences of
ecosystems (ecosystems of rain forests, savannah, steppe, desert, mountain, oceans, etc.) in
Finland’s curriculum. The subject of “Biological Diversity and Evolution” is taught in more
detail in the curricula of England, New Zealand, New Jersey and Massachusetts. Canada’s
curriculum includes the limited number of objectives on adaptation. In Turkey’s curriculum,
the importance of biological diversity, its protection, objectives on endangered creatures, are

included (Table 6).
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Table 7. Comparison of Curricula on the Objectives of Environmental Problems
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Effects of human activities on the + o+ + + + + + +
environment
Protection of natural resources + o+ + + + - - +
Renewable and non-renewable energy + - - + - - - +
resources
Local, national, and universal + + - + Only - - +
environmental problems local
Personal responsibilities about protecting  +  + + + - - - +
environment
Natural disasters + + Only + - _ - +

earthquake
Natural changes in the environment + - + - + + + +

The effects of some specific chemicalson  +  + - - - - - -
man and environment

Light, sound, and space pollution + - - - - - - -

Radioactive pollution - - - - - - - -

In terms of the subjects on environmental pollution (Table 7), Turkey and Finland have
the best supported curricula; whereas New Zealand, the USA (Massachusetts) and Canada
have the least supported curricula. While objectives on the effects of human activities on the
environment are included in all countries; the one on the protection of natural resources is not
included in the curricula of Massachusetts and Canada. While objectives related to the
renewable and non-renewable energy resources are included in the curricula of New Jersey,
Ireland and Turkey that related to the essential individual and environmental responsibilities,
such as protecting the nature were discussed in the curricula of England, Ireland, Finland,
Turkey, and New Jersey. Moreover, the effects of specific chemicals on human and
environment are given importance in the curricula of New Zealand, Finland, and Turkey.
Objectives on the natural changes of environment were included in the curricula of only
Finland and Ireland. While there is an objective on the ecologically sustainable development
in the curricula of England and Finland, it is excluded in that of Turkey which includes lots of
objectives on the economical use of natural resources. While objectives related to the
pollution of light, sound, and space are included in Turkey’s curriculum, it is not included in
the curricula of other countries. Objectives related to radioactive pollution is ignored
altogether by all the countries under investigation.
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DISCUSSION and CONCLUSION

In terms of visions, emphasis on the environment is dominant in the curricula of Finland
and England. On the contrary, the curriculum of Turkey emphasizes only on the relation of
technology-society-environment and using natural resources economically to cater to the
needs of future generations. Using natural resources economically is not only important for
the next generations, but also important to sustain the ecological equilibrium. Consequently,
other creatures in the environment are over looked when they are replaced in an
anthropocentric point of view, in the frame of the curriculum.

Understanding and discovering the natural world, gaining environmental knowledge,
and relations between man-environment are observed in the goals of curriculum in Turkey.
Besides, emphasizing sustainable development of natural resources, biological diversity is
ignored in gross contrast to the curricula of Finland, England, New Zealand, Ireland, and New
Jersey (USA). While goals on human and the environment are included in Turkey’s
curriculum; the relationship of different creatures with each other is ignored, that points to the
anthropocentric view of the Turkish curriculum. An in-depth knowledge of the environment
would increase the responsibility and pave way to contribute for the protection and
development of the environment. However, there have been goals on the environmental
knowledge, but not on environmental responsibility. Concordantly, Tanriverdi (2009), in her
study, pointed to the insufficiency of curricula of primary education in terms of skill,
understanding, and value development. Moreover, Ozata Yiicel and Ozkan (2014) pointed to
the claims made by science teachers about the curricula that cannot develop a complete
awareness and responsibility in students. In one’s opinion, this points to a severe deficiency in
the science curriculum. To overcome this problem, it is necessary to include goals, and
activities to the curricula in order to develop and support the students on their attitude towards
the environment, understanding, and value development.

Gokdere (2005) declared that insufficient and incoherent explanation of aims and
objectives of the curricula is another obstacle for an effective environmental education.
Ozsevgeg and Artun (2012) pointed out that sequencing of objectives in Turkey’s curriculum
is complicated. Similarly, according to the report of curriculum research and evaluation
(2005), science-technology-environment objectives were not presented to the teachers clearly,
leading to misunderstandings. It recommended the importance of rearrangement of these
objectives; while Ozata Yiicel and Ozkan (2013) pronounced that no significant
improvements were made even in the renewed curriculum of 2013. These problems may
possibly be due to the distribution of the subject of environment among other topics. There is
no separate lesson in Turkish curriculum as that in Finland; and no different learning strand as
that in Ireland and New Jersey, USA; hence, this prevents proper distribution of subjects in
lessons according to the level of classes. Even environmental education is distributed in
various lessons and taught particularly in Science lessons at the beginning of 3rd grade in
Turkey. There is a different learning strand on the contents of the lessons on environmental
subjects. With the induction of different learning strand and distribution at all levels of
classes, there will be both enough extent and structure for environmental education in Turkey.
Ecosystem, biological diversity, and environmental problems cannot be considered
individually since these three topics are inter-related with each other. Hence, these subjects
must be carefully patterned with each other in the education on the environment. The subjects
must not always be anthropocentric, but must also include other factors that make up the
system as a whole.

Similar objectives have been observed on ecosystem in the curricula of different
countries in terms of content. While sustainable development of ecosystem is emphasized in
the curricula of Finland and England; it is not included in that of Turkey, but there are lots of
objectives related to the economical use of resources included in the curriculum of Turkey.
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Turkey’s curriculum seemed insufficient in terms of the objectives related to the biological
diversity. In a study reported by Cebesoy and Dénmez Sahin (2010), they compared the 2005
curriculum of Turkey with that of Ontario and found that Turkish science curriculum is
limited in terms of environmental objectives; and hence the environmental content needs to be
increased. Objectives related to the diversity of species were found in the curricula of all the
countries except Turkey. Objectives related to the diversity of the ecosystem were included in
the curricula of Turkey and New Zealand; whereas those of Finland were rich in terms of
diversity of the ecosystem. The subject on evolution which was included in the curricula of
England, New Zealand, New Jersey and Massachusetts is not considered in that of Turkey.
Adding objectives in order to fulfill these problems will be helpful to comprehend the
importance of biological diversity in Turkish curriculum. Besides, objectives related to the
importance and protection of biological diversity can be found in the curricula of Turkey,
Finland, and Ireland; whereas, objectives related to endangered and extinct creatures were
only found in Turkey’s curriculum, which is a positive point. The subjects of environmental
problems were discussed extensively in Turkey’s curriculum. However, no subjects discuss
exclusively about environmental problems that, however, were distributed in other subjects.

The curricula of Finland and Ireland included information on near environment to
remote environment in all the subjects. In this way, the awareness level of students will
increase. However, it was not considered in Turkey’s curriculum. Objectives related to
environmental problems are devised for students to enable them to recognize problems in
their close environment, on the contrary, it is necessary that students recognize global
environmental problems as well, since any environmental problem is potential enough to
cause harm to the world as a whole. The study conducted by Demirbas and Pektas (2009) also
supports these findings. According to this study, students respond correctly to the queries on
problems related to their daily life but it is difficult for them to respond to other questions
correctly. Therefore, it will be very beneficial to reconsider the curriculum in a way that
students give importance to remote environment after close environment. Gokdere (2005)
determined that in order to fulfill the shortcomings of the information on environment, it is
essential to increase systematically the content of the curricula.

When the curricula of different countries were compared with that of Turkey and
evaluated in terms of visions, goals, and contents, some deficiencies were observed. The
factors, such as inclusion of a subject in one country and exclusion in others, emphasis on
local needs, inconsistent titles of subjects, etc., prevent universal and holistic learning of the
environment. The base of ecology learning strand concerning the subjects listed below is
appropriate to fulfill these deficiencies in the curriculum for the elementary and secondary
school students.

. Nature and Ecosystem

. Water, Soil, and Air

. Matter and Energy

. Biological Diversity

. Living Things and Their Living Environment
. Plants and Animals of Near Environment

. Human and Living Environment

. Protecting Nature and Environmental Sensibility
. Environmental Problems

10. Environmental Pollution

11. Science, Technology, and Society

O©ooONO UL~ WN B



Ozata Yiicel, E. & Ozkan, M. (2014). A Comparative Study of the Subjects on....

We feel that dividing these subjects according to the level of classes, inclusion in the
curriculum of a near to remote environment, the choice and regulation of activities,
determination of level and application will be useful. On the other hand, as environmental
science and the relevant subjects constitute to systematic information settings related to living
things interacting with each other and non-living things, it is clear that reflecting this
knowledge in an education method in a holistic way is essential.
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OZET

Bu arastirmanin amaci, disiplinler arasi yaklagima dayali g¢evre egitiminin ilkogretim 4. sinif
ogrencilerinin ¢evreye yonelik tutumlarina ve davranislarina etkisinin incelenmesidir. Arastirma 6n test-
son test kontrol gruplu deneysel desen olarak tasarlanmigtir. Katilimcilar Kayseri sehir merkezindeki bir
ilkogretim okulunda iki farkli simiftan 91 (49 kiz, 42 erkek) 4. smf 6grencisinden olugmaktadir.
Arastirma 2010 - 2011 akademik yilinin ikinci déneminde yiirGitiilmiistiir. Cevre ile ilgili konular 4. sinif
fen ve teknoloji Ogretim programindan se¢ilmis ve 1. grupta disiplinler arasi yaklasimla, 2. grupta
geleneksel yaklasimla verilmistir. "Tlkdgretim Ogrencileri Cevre Tutum Olgegi" ve "Cevre Davranis
Testi" veri toplama araglar1 olarak kullanilmistir. Toplanan veriler bagimsiz 6rneklem t-testi ve bagimli
orneklem t-testi kullanilarak analiz edilmistir. Sonu¢ olarak, &grencilerin ¢evreye yonelik tutum ve
davranis puanlarinin gruplar arasinda 1. grup lehine anlamli bir fark (p< .05) gdsterdigi bulunmustur. Bu
bulgular, disiplinler arasi yaklagimin 6grencilerin gevreye yonelik tutumlart ve davraniglari iizerine
geleneksel yaklagima kiyasla daha etkili oldugunu gostermistir.

Anahtar Kelimeler: Cevre Egitimi, Disiplinler Aras1 Yaklasim, Fen ve Teknoloji, [lkgretim, Egitim

GIRIS

Cevre, ilk canli ile var olmus ve uzun yillar boyunca sorunsuz bir sekilde canlilarla
etkilesimini siirdiirmiistiir. Fakat zaman ilerledik¢e ciddi ¢evre sorunlari ortaya ¢ikmistir.
Dolayisiyla ¢evre ve canlilar arasindaki stirekli etkilesime zarar veren bu sorunlara ¢oziim
bulma cabalar1 baslamistir. Cevre sorunlarinin temel sorumlusunun insan olmasi gergeginden
hareketle bu ¢abalar, siire¢ igerisinde ¢evre egitimi kavramini ortaya ¢ikarmistir (Colakoglu,
2010; Dogan, 1997; Yiicel & Morgil, 1998).

Cevre egitimi kavramimin ortaya c¢ikmasindan sonra bu alanda bir¢ok faaliyet
yapilmistir. Boylece tiim diinyada ¢evre egitimiyle ilgili ortak bir duyarlilik gelistirilmeye
caligilmistir.

*Bu calisma, "Disiplinler Aras1 Yaklasima Dayah Cevre Egitiminin {lkégretim 4. Simf Ogrencilerinin Cevreye Yénelik Tutumlarina
ve Davranislarina Etkisinin Incelenmesi" adiyla Erciyes Universitesi Egitim Bilimleri Enstitiisii’nde 2012 yilinda yiiksek lisans tezi
olarak hazirlanmis ve kabul edilmistir.
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Yapilan faaliyetler icerisinde en dikkat ¢ekeni, en kabul goreni ve cevre egitimi
konusunu en kapsamli ele alan1 Tiflis Konferanst olmustur. Ciinkii bu konferans, cevre
egitimiyle ilgili hiikiimetler arasi1 diizeyde yapilan ilk toplanti olmus ve bu sebeple alinan
kararlar evrensel sayilabilecek diizeyde olmustur. Tiflis Konferansi’'nda g¢evre egitiminin
hedefleri, amagclar1 ve ilkeleri gibi bir¢ok konu ele alinmistir (Intergovernmental Conference
on Environmental Education-Final Report, 1978).

Cevre egitimiyle ilgili yapilan faaliyetlerde ortaya konulan hedef, amag ve ilkelerin
gerceklestirilmesi i¢in birgcok model ve yaklagim Onerilmistir. Hungerford ve Peyton (1994)
tarafindan da iki model Onerilmistir. Cevre egitimi Ogretim programi gelistirme ve
uygulamada Onerilen bu iki modelden birisi, ¢evre egitiminin farkli disiplinlerin icerisinde
sunuldugu ¢ok disiplinli yaklagimi; digeri, ¢evre egitiminin farkli disiplinlerden yararlanarak
bir biitlin olarak sunuldugu disiplinler aras1 yaklasimi ifade etmektedir.  Disiplinler arasi
yaklagim, bir temanin, konunun veya problemin incelenmesi i¢in ortak kavramlar etrafinda
geleneksel konu alanlarinin anlamli bir sekilde bir araya getirilmesi ve iligskilendirilmesi ile
ortaya cikan dgretim programi yaklagimidir (Drake & Burns, 2004; Jacobs, 1989; Yildirim,
1996). Bu yaklasima uygun bir sekilde, farkli disiplinlerin anlamli olarak iligkilendirilmesi
icin, Ogretim siirecini diizenlemede ve Ogretim programi gelistirmede farkli uygulama
adimlart 6nerilmistir. D’Hainaut (1986), dokuz adimdan olusan disiplinler arasi yaklasima
uygun bir O6gretim siireci belirtmistir. Lattuca, Voight ve Fath (2004) disiplinler arasi
O0grenmeyi planlamak ve dgretmek icin li¢ adimli bir siire¢ dnermislerdir. Jacobs (2004) yedi
adimdan olusan disiplinler aras1 yaklasima gore bir program gelistirme modeli agiklamistir.
Roberts ve Kellough (2000) ise yedi basamaktan olusan bir siire¢ dnermislerdir (Akt. Budak
Coskun, 2009). Farkli arastirmacilar tarafindan 6nerilen bu uygulama adimlari incelendiginde
D’Hainaut (1986) tarafindan onerilen 6gretim siirecinin egitim politikalarindan baslayan ¢ok
genel asamalarn takip ettigi goriilmektedir. Bu sebeple bu adimlarin etkinlik gelistirmek i¢in
pratikte kullanilmasi zordur. Lattuca, Voight ve Fath (2004) tarafindan Onerilen siire¢ ise ¢cok
genel li¢ adimi igermektedir. Adimlar ayrintili bir sekilde agiklanmamaktadir. Jacobs (2004)
ise onerdigi modelde etkinlik hazirlanmasin1 sadece bir adim olarak ele almistir. Roberts ve
Kellough (2000; Akt. Budak Coskun, 2009) tarafindan onerilen siiregler ise bir etkinligin
hazirlanmasi siirecinde daha uygulanabilir asamalar1 icermektedir. Bu sebeple Roberts ve
Kellough tarafindan Onerilen siire¢, arastirmadaki disiplinler arasi yaklasima dayali gevre
egitimi etkinlikleri hazirlanirken kullanilmistir.

Roberts ve Kellough (2000; Akt. Budak Coskun, 2009) tarafindan onerilen ve
arastirmada kullanilan disiplinler aras1 yaklasima gore 6gretim siirecinin planlanmasina iligkin
adimlarin ilkinde konu veya tema belirlenmektedir. Daha sonra bunlar gézden gegcirilerek
egitim kaynaklar1 saptanmaktadir. Temanin organize edilmesinin ardindan sinif ortami
diizenlenmekte ve son olarak {tnite finali ile kapanis etkinlikleri ve degerlendirmeler
belirlenmektedir.

Cevre egitiminin disiplinler aras1 yaklasimla yiriitiilmesi gerektigine iliskin birgok ifade
yer almaktadir. Tiflis Konferansi’nda; ¢evre egitiminin, biitiinciil ve dengeli bir bakis agisini
miimkiin kilacak bir sekilde disiplinler arasi bir yaklasim olmasi gerektigi ifadesi yer
almaktadir (Intergovernmental Conference on Environmental Education-Final Report, 1978).
Felice, Giordan ve Souchon (1985) c¢evre egitiminin amagclarinin gergeklesmesi ig¢in
ogretmenler arasinda disiplinler arast bir iligki olmas1 gerektigini, bunun ¢esitli disiplinleri
kapsamas1 ve disiplinler arast1 ¢evre egitiminin ilkogretimde baslamasi gerektigini
belirtmislerdir. Buna ragmen {ilkemizde halen, ilkdgretim programlarinda yer alan cevre
egitimi disiplinler arasi yaklagimla verilmemektedir. Bundan dolay1 arastirmanin problem
ciimlesi “Ilkdgretim 4. simf fen ve teknoloji dersi kapsamindaki gevre egitimine iligkin
belirlenen konularin disiplinler arasi yaklasimla ve geleneksel yaklagimla islenmesinin
Ogrencilerin cevreye yonelik tutum ve davranis puanlarina etkisi nedir?” seklinde



Hamalosmanoglu, M. & Giiven, E. (2014). Disiplinler Aras1 Yaklasima Dayali Cevre... _

belirlenmistir. Burada geleneksel yaklasim iilkemizde halen uygulanmakta olan c¢evre
egitimini ifade etmektedir. Giiniimiizde ilkdgretim c¢evre egitimi; ayr1 bir ders olarak
verilmemekte, Hayat Bilgisi, Sosyal Bilgiler ve Fen ve Teknoloji dersleri icerisinde
(Akimoglu & Sar1, 2009), birbiriyle iliskilendirilmeden ve bir biitiinlik saglanmadan
sunulmaktadir. Dolayisiyla disiplinler arasi1 yaklasima dayali bir ¢evre egitiminin ilkogretim
ogrencilerine etkileri bilinmemektedir. Bu agidan yapilan arastirma énem arz etmektedir.

Cevre egitimi ve disiplinler arasi yaklasimla ilgili, literatiirde bazi ¢alismalar yer
almaktadir. Felice, Giordan ve Souchon’un (1985) bir c¢alismasinda, cevre egitiminde
disiplinler arasi yaklasim ele alinmistir. Calismada, ¢evre egitiminin 6gretmenler arasindaki
disiplinler arasiligir gerektirdigi ifade edilmistir. Skelly ve Zajicek (1998) yaptiklar1 bir
arastirmada disiplinler aras1 bahge faaliyet rehberi gelistirmis ve bu faaliyetlere katilan
Ogrencilerin g¢evresel tutumlarini incelemislerdir. Arastirma sonunda, programa katilan
ogrencilerin ¢evresel tutum puanlarinin daha olumlu oldugu saptanmistir. Semerjian, El-
Fadel, Zurayk ve Nuwayhid (2004) bir ¢alismalarinda, disiplinler arasi ¢evre egitiminin
bilesenlerini belirtmislerdir. Ayrica bir tiiniversitedeki disiplinler arasi g¢evre egitiminin
durumu, programin yapist vb. tanitilmistir. Pearce ve Russill’in  (2005) yaptiklart bir
arastirma, Universitedeki disiplinli 6gretim programi ile gercek cevre problemleri arasindaki
boslugun, ¢evre egitimi projelerindeki disiplinler arasi birlesme tarafindan kapatilabilecegini
gostermistir. Ugurlu ve Demirer (2008) bir caligmalarinda cevre ile ilgili baz1 konulara
deginmis ve disiplinler arasi ¢evre programlarini ele almislardir. Focht ve Abramson (2009)
calismalarinda, toplum ve doganin ortak problemlerine siirdiiriilebilir ¢oziimler i¢in doga
bilimlerinin, sosyal bilimlerin, uygulamali bilimlerin ve beseri bilimlerin disiplinler arasi
sentezinin gerekli oldugunu belirtmislerdir. Giliven ve Hamalosmanoglu (2012a) bir
arastirmalarinda ilkogretim 4. siif fen ve teknoloji ders kitabindaki ¢evre igerikli etkinlikleri
disiplinler arasi1 yaklasim yoniinden incelemislerdir. Arastirmada kitaptaki etkinliklerin
disiplinler aras1 yaklasim agisindan uygun olmadigi saptanmistir. Giiven ve
Hamalosmanoglu’nun (2012b) yaptiklar: bir bagka arastirmada ise ilkogretim 7. siif 6gretim
programlarinda disiplinler aras1 yaklasim agisindan ¢evre egitimi kazanimlarinin az oldugunu
ve iligkilendirmelerin nasil gerceklestirileceginin belirtilmedigini tespit etmislerdir.

Cevre egitiminde disiplinler aras1 yaklasimla ilgili ¢calismalara bakildiginda ¢ogunun
nitel ¢alisma oldugu veya yiiksekdgretim ile ilgili oldugu goriilmektedir. Bu agidan ilkdgretim
diizeyinde yliriitiilen bu nicel arastirmanin literatiirdeki eksige katki saglayacagi sdylenebilir.

Bu arastirmada, ilkogretim 4. smifta disiplinler arasi yaklasima dayali uygulamali
caligmalar1 iceren bir c¢evre egitiminin Ogrencilerin cevreye yonelik tutumlarma ve
davraniglarina etkisinin incelenmesi amag¢lanmistir. Bu amagla arastirma problemi “ilkogretim
4. smif fen ve teknoloji dersi kapsamindaki ¢evre egitimine iligkin belirlenen konularin
disiplinler aras1 yaklasimla ve geleneksel yaklagimla islenmesinin G&grencilerin cevreye
yonelik tutum ve davranis puanlarina etkisi nedir?” seklinde belirlenmistir.

YONTEM
a) Arastirmanin Deseni

Arastirmanin deseni On test-son test kontrol gruplu deneysel desendir. Bu desen,
aragtirmada yer alan iki gruptan birisinin seckisiz olarak belirlenip deney grubu olarak
uygulama yapilmasini, diger grubun ise kontrol grubu olarak belirlenmesini igerir. Gruplar
belirlendikten sonra ise her iki grubun islem oOncesinde bagimli degiskenlere ait dlglimleri
yapilir. Islem sonrasinda da aym o6l¢gme araglari tekrar uygulanir. (Biiyiikoztiirk, Kilig
Cakmak, Akgiin, Karadeniz & Demirel, 2010). Bu arastirmada da iki gruptan birisine
disiplinler aras1 yaklagima dayali uygulama yapilmis ve 6lgme araclar1 6n test ve son test
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olarak uygulanmistir. Bu agidan arastirmanin deseni on test-son test kontrol gruplu deneysel
desendir.

Aragtirmada Ogrencilerin ¢evreye yonelik tutumlar1 ve davraniglari arastirmanin bagiml
degiskenini, konularin islenme siirecinde kullanilan yaklagimlar ise bagimsiz degiskeni
olusturmaktadir. Arastirma deseni Tablo 1’de verilmistir.

Tablo 1. Arastirmanin Deseni

Grup On Test islem Son Test

[Ikgretim 4. simf fen ve teknoloji dersi
1. Grup ICTO CDT kapsamindaki cevre egitimine iliskin belirlenen icTO CDT
konularin disiplinler aras1 yaklagimla islenmesi

[Ikogretim 4. smf fen ve teknoloji dersi
2. Grup ICTO CDT kapsamindaki cevre egitimine iliskin belirlenen icTO CDT
konularin geleneksel yaklagimla islenmesi

ICTO: ilkégretim Ogrencileri Cevre Tutum Olgegi CDT: Cevre Davranis Testi

b) Calisma Grubu

Arastirmanin ¢aligma grubunu, 2010-2011 egitim-6gretim yili 2. doneminde Kayseri
ilindeki bir ilkégretim okulunda iki farkli dérdiincii sinif subesinde 6grenim goren 91 6grenci
(49 kiz, 42 erkek) olusturmaktadir. Okul Kayseri ili merkez il¢elerinden birinde yer almakta
olan bir devlet okuludur. Okul se¢iminde, etkinliklerin uygulanabilmesi i¢in gerekli fiziksel
olanaklarin bulunup bulunmamasi dikkate alinmigtir. Calisma gruplarinin se¢iminde ise fen
ve teknoloji derslerinin islendigi giin ve saatlerin benzer olmasi, siiflarin 6gretmenlerinin
ozellikleri ve On test puanlarina gore gruplarin denk olup olmadigi géz Oniine alinmistir.
Deneysel islem 6ncesinde ¢alisma gruplarmin denk olup olmadigini belirlemek icin ICTO ve
CDT 0n test puanlarina bagimsiz 6rneklem t-testi uygulanmistir. Uygulanan t-testlerine iligskin
veriler Tablo 2 ve Tablo 3’de verilmistir.

Tablo 2. ICTO On Test Puanlarina Iliskin Bagimsiz Orneklem t-Testi Sonuglar

Gruplar N X S t p
1. Grup 46 91.76 8.031
2. Grup 43 92.77 7.131 --624 53

Tablo 3. CDT On Test Puanlarina lliskin Bagimsiz Orneklem t-Testi Sonuglar

Gruplar N X S t p

1. Grup 46 56.57 4.360

2. Grup 43 57.19 5.001 - 625 533

N: Kisi sayisi X : Ortalama S: Standart sapma t: t degeri p: Anlamlilik degeri

Tablo 2 ve Tablo 3 incelendiginde, Ogrencilerin cevreye yonelik tutumlart ve
davraniglar1 gruplara gére anlamli bir farklilik gostermemektedir (her iki tabloda da p> .05
dir). Dolayistyla gruplar 6n test puanlarina gore denk gruplardir. Bunun sonucunda, konular 1.
grupta disiplinler arasi yaklagimla, 2. grupta geleneksel yaklagimla islenmistir.

Calisma grubundaki bazi 6grencilerin veri toplama araclarini uygularken yer almamast
veya veri toplama araglarini yanlis doldurmasindan dolay1 yapilan analizlerde kisi sayilarinda
farkliliklar gozlenmektedir.

c) Veri Toplama Araclari

Aragtirmada veri toplama araglar1 olarak “Ilkogretim Ogrencileri Cevre Tutum Olgegi
(ICTO)” ve “Cevre Davranis Testi” kullanilmustir.

ICTO, Gokee, Kaya, Aktay ve Ozden (2007) tarafindan gelistirilmistir. Olcek, kisisel
bilgiler ve tutum 6lgegi olmak iizere iki bolimden olugmaktadir. 3°1i likert tipindedir ve 34
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maddeden olusmaktadir. Olgegin Cronbach alpha katsayis1 .87, i¢ tutarlilik katsayisi ise .83
tiir. Olgekten alinabilecek en diisiik puan 34, en yiiksek puan ise 102°dir. Olgek, ilkdgretim
diizeyinde  gelistirilmistir.  Olgekteki tutum ifadeleri olusturulurken, ilkdgretim
programlarindaki tiim dersler incelenmis ve cevreyle ilgili 6zellikle tutum boyutundaki
amaglar géz 6niine alinmistir. Olgegin ilkdgretim diizeyinde gecerli ve giivenilir olmasindan
otirli aragtirmada kullanilabilecegi diistinilmiistiir. Bu sebeple tekrardan gecerlik ve
giivenirlik calismasi yapilmamustir. Ayrica Olgekte yer alan ifadeler “yerlere tiikiirenlerden
nefret ederim”, “bitki yetistirenleri takdir ediyorum” gibi genel tutum ifadelerini igermektedir.
Bu sebeple 0Ol¢egin arastirmada kullanilmasina karar verilmis ve kisisel bilgilerin oldugu
kismi1 dahil edilmeden sadece tutum 6lgegi kismi alinarak aragtirmada kullanilmistir.

Cevre Davramis Testi (CDT), Yavuz (2006) tarafindan gelistirilmistir. Test 13
maddeden olusmaktadir ve Cronbach alpha katsayisi .845 dir. Testten alinabilecek en diisiik
puan 13, en yiiksek puan ise 65°dir. Testte yer alan ifadeler “kullanmadigim giysilerimi
kullanabilecek bagka kisilere iletirim”, “bir odadan ¢ikarken 15181 kapatirim” seklindeki genel
davranig ifadeleridir. Testin gilivenirlik calismasi lisans 6grencileri iizerinde yapildigindan,
CDT’nin bu arastirmada kullanilabilirligini belirlemek i¢in bir 6gretim tiyesinin ve bir yiiksek
lisans Ogrencisinin gorlisii alinmis ve davranis ifadelerinin uygun oldugu ifade edilmistir.
Bunun sonucunda testin pilot uygulamasi yapilmistir. Pilot uygulama i¢in, CDT, Kayseri
ilindeki bir baska ilkdgretim okulunun 4. siniflarina 2010-2011 egitim 6gretim yilinda iki kez
uygulanmustir. Ik uygulamaya 64 6grenci katilmistir. Ikinci uygulama 2 hafta sonra yapilmis
ve 52 ogrenci katilmistir. CDT’nin test-tekrar test giivenirligini belirlemek i¢in pearson
korelasyon katsayist (kararlilik katsayis1) hesaplanmig ve .706 olarak bulunmustur.
Korelasyon katsayisinin .70 - .99 arasinda olmasi yiiksek bir iligski olarak tanimlanabilecegi
icin (Biiyiikoztiirk, Kili¢ Cakmak, Akgiin vd., 2010) CDT nin ilkdgretim 4. sinif 6grencileri
icin giivenilir ve uygulanabilir olduguna karar verilmistir.

d) Verilerin Toplanmasi

Arastirmada ilk olarak uygun hedef kitle, ders, initeler ve konular belirlenmesi i¢in
ilkdgretim 4-8. siiflarin 6gretim programlart incelenmis ve ilkogretim 4. smif fen ve
teknoloji dersi 5. (Gezegenimiz Diinya) ve 6. (Canlilar Diinyasin1 Gezelim ve Taniyalim)
Uiniteleri arastirma i¢in uygun gorilmistiir. Daha sonra uygun veri toplama araglar
belirlenmis ve CDT’nin pilot uygulamas: yapilmistir. Pilot calisma yapilmasimin nedeni
CDT’nin ilkogretim diizeyine uygulanip uygulanamayacaginin belirlenmesi ve gerekli olmasi
halinde diizeltmelerin yapilmasidir. Pilot c¢alisma sonucunda, testin arastirmada
uygulanabilecegi tespit edildigi i¢in test lizerinde herhangi bir degisiklik yapilmamistir. Daha
sonra arastirmanin yapilacagr okulda 6grencileri birbirine benzer 6zellikte ve seviyede iki
smif belirlenerek gruplarin denk olup olmadigi belirlenmistir. Arastirmanin Yyiiriitiilecegi
smiflarin 6gretmenlerine arastirmayla ilgili bilgi verilmis, 6grenciler ile tanisilmis ve 1.
grubun Ogretmenine her hafta bir sonraki haftanin yapilacak uygulamalar1 verilmis, ne
yapacaklar1 anlatilmigtir. Aragtirmact her iki grubun da derslerine goézlemci olarak katilmus,
derslerde 6gretmenlere miidahale etmemistir.

Arastirmada 1. grupta yapilacak disiplinler aras1 yaklasima dayali 6gretimin hazirlanma
asamalari, Roberts ve Kellough (2000; Akt. Budak Coskun, 2009)’un belirledigi basamaklar
takip edilerek yapilmistir. Buna gore ilk asamada disiplinler aras1 yaklasima uygun temalar ve
isimleri belirlenmis ve tema isimleri “Ekoloji Tirimiz”, “Canlilar Nerede?” ve “Bilgi
Dondurmalar” olarak kararlastirilmistir. Ikinci asamada temalarin igerikleri, dgrencilere
kazandirilacak kazanimlar ve iliskilendirilecek disiplinler belirlenmistir. Bunun i¢in 6ncelikle
belirlenen iinitelerdeki ¢evreyle ilgili uygun konular ve kazanimlar saptanarak anlamli bir
sekilde temalara boliinmiistiir. Bunlar 1s18inda her tema igin diger derslerin 6gretim
programlar1 incelenmis, iligkilendirilebilecek dersler ve kazanimlar c¢ikarilmistir. Bazi
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kazanimlar ise arastirmacilar tarafindan uyarlanmis veya hazirlanmistir. Ulkemizde
uygulanmakta olan 6gretimin 5E modeline dayanmasindan dolay1 temalarin hazirlanmasinda
SE modeli esas alinmistir. Boylece 1. grupta disiplinler aras1 yaklagimin etkisi daha dogru bir
sekilde incelenmistir. Daha sonra Ogretim i¢in kaynaklar belirlenmis, temalarmn nasil
islenecegi saptanmis ve smif ortami diizenlenmistir. Son olarak {inite kapanis etkinlikleri
belirlenmis ve degerlendirmelerin nasil yapilacagi saptanmistir. Bu asamalar sonucunda
temalara iliskin etkinlikler ve yonergeler hazirlanmistir.

Hazirlanan etkinliklerde 6grencilerin bu etkinlikler sayesinde farkli disiplinlere iligkin
kazanimlar1 ayn1 anda edinmesi amaclanmistir. Ornegin, “Ekoloji Tirimiz” adli temada
Ogrencilerin alt1 derse ait belirlenen kazanimlari edinmeleri i¢in ii¢ ders saatini kapsayacak
sekilde bir etkinlik planm1 yapilmustir. Ik olarak ogrencilerin gezici bir tir gdriip
gormediklerinden yola ¢ikilarak gezici bir tir hazirlayacaklarini hayal etmeleri istenmistir.
Daha sonrasinda verilen yonergeye gore Ogrencilerin hayal gii¢lerini kullanarak afis
hazirlamalari, hikdye ve slogan yazmalari, resimler ¢izmeleri, atik malzemeleri degerlendirip
yeni malzemeler yapmalar1 vb. istenmistir. Ogrencilere verilen ybnerge ile amag etkinligi
tamamen smirlamak degil, ogrencilere rehber olmasidir. Ogrenciler etkinlikleri
gerceklestirirken derslere iliskin farkli kazanimlar1 edinmislerdir. Ornegin; erozyonla ilgili
afis hazirlarken internetten yaptiklar1 arastirmalar bilisim teknolojileri dersine ait kazanimlari,
afise cizdikleri resimler gorsel sanatlara iliskin kazanimlari, erozyonla ilgili kisimlarda fen ve
teknoloji dersi ile sosyal bilgiler dersine ait kazanimlar1 edinmiglerdir. Bu asamada 6gretmen
ogrencilerin bu kazanimlari edinebilmeleri i¢in rehberlik yapmustir.

2. gruptaki Ogrenciler ise ¢evre egitimiyle ilgili ayn1 konular1 geleneksel yaklasimla
yani tek bir disiplinle (fen ve teknoloji dersiyle) islemistir. Bu grupta mevcut 6gretim
programi kullanilmis ve kitaptaki etkinlikler yapilmistir.

Mevcut Ogretim programi ve kitaplardaki etkinlikler SE modeli dikkate alinarak
hazirlandig1 ve arastirmadaki etkinlikler de SE modeline gore hazirlandigi i¢in gdzlenen
farklarin disiplinler arasi yaklasimdan kaynaklandigi sdylenebilir. Ciinkii mevcut kitaptaki
cevre igerikli etkinlikler disiplinler arasi yaklasim yoniinden uygun degildir (Giiven ve
Hamalosmanoglu, 2012a). Ayrica 6gretmenlerin ve dgrencilerin se¢iminde 6zellikleri dikkate
almmistir. Ogrencilerin 6n test puanlari dikkate alinarak denk olup olmadiklari belirlenmistir.
Siniflarin fiziksel 6zelliklerinin esit olmasina ve Ogrencilerin ders saatlerinin benzerligine
dikkat edilmistir. Bu agilardan arastirmada sonucu etkileyebilecek degiskenler kontrol altina
alinmaya ¢alisilmistir.

e) Verilerin Analizi

Arastirmalarda ¢alisilan grubun biiyiikliigii 30 ve daha biiyiik ise verilerin dagiliminin
normal dagilimdan asir1 bir sapma gostermedigi ileri siiriilebilir. Yani verilerin normal
dagilima yakin dagilim gosterdigi kabul edilebilir ve parametrik istatistik analiz yontemleri
kullanilabilir (Biiyiikoztiirk, 2010). Dolayisiyla bu aragtirmada verilerin analizinde parametrik
istatistik analiz yontemleri kullanilmigtir.

Arastirmada ilk &nce, her bir dgrencinin ICTO’den ve CDT’den aldigi puanlar
hesaplanmistir. Daha sonra verilerin analizinde bagimsiz o6rneklem t-testi ve bagimh
orneklem t-testi kullanilmistir.

Aragtirmada, veriler SPSS 16.0 paket programi (Sosyal Bilimler Igin Istatistik Paket
Programi) ile ¢éziimlenmis ve anlamlilik degeri .05 olarak kabul edilmistir.

BULGULAR ve YORUMLAR

Arastirmada “1. grup 6grencilerinin ¢evreye yonelik tutum ve davranis 6n test ve son
test puanlar1 arasinda anlamli bir fark var midir?” seklinde belirlenen alt probleme iligskin
asagidaki bulgulara ulagilmistir.



Hamalosmanoglu, M. & Giiven, E. (2014). Disiplinler Aras1 Yaklasima Dayali Cevre...

Tablo 4. 1. Grup ICTO Puanlarina Iliskin Bagimli Orneklem t-Testi Sonuglart

Test Uygulamalari N X S t p
On Test 91.29 8.232
Son Test 42 94.19 5.567 -2.218 032

Tablo 5. 1. Grup CDT Puanlarina Iliskin Bagimh Orneklem t-Testi Sonuglari

Test Uygulamalari N X S t p

On Test 56.50 4.428

Son Test 44 58.39 4.711 3332 002
N: Kisi sayis1 X : Ortalama S: Standart sapma t: t degeri p: Anlamlilik degeri

Tablo 4 incelendiginde, 1. grubun ICTO son test puan ortalamalarmin (94.19) 6n test
puan ortalamalarindan (91.29) yiiksek oldugu goriilmektedir. Yani ¢evre ile ilgili konularin
disiplinler aras1 yaklasimla islenmesi &grencilerin ICTO puan ortalamalarinda bir artis
saglamistir ve bu artis anlamlidir (p< .05). Dolayisiyla ¢evre ile ilgili konularin disiplinler
aras1 yaklasimla islenmesinin ilkogretim 4. sinif 6grencilerinin ¢evreye yonelik tutumlarinda
anlaml1 bir farklilik olusturdugu séylenebilir.

Tablo 5 incelendiginde, 1. grubun CDT son test puan ortalamalarmin (58.39) 6n test
puan ortalamalarindan (56.50) yiiksek oldugu goriilmektedir. Yani g¢evre ile ilgili konularin
disiplinler aras1 yaklasimla islenmesi Ogrencilerin CDT puan ortalamalarinda bir artig
saglamistir ve bu artis anlamlidir (p< .05). Dolayisiyla ¢evre ile ilgili konularin disiplinler
aras1 yaklagimla islenmesinin ilkdgretim 4. siif Ogrencilerinin ¢evreye yonelik
davraniglarinda anlamli bir farklilik olusturdugu sdylenebilir.

Tablo 4 ve Tablo 5 incelendiginde, disiplinler arasi yaklasimin dgrencilerin ¢evreye
yonelik davraniglarinda meydana getirdigi artisin (p= .002), ¢evreye yonelik tutumlarinda
meydana getirdigi artisa (p=.032) kiyasla daha anlamli oldugu sdylenebilir.

Arastirmada “2. grup 6grencilerinin ¢evreye yonelik tutum ve davranis On test ve son
test puanlar1 arasinda anlamli bir fark var midir?” seklinde belirlenen alt probleme iliskin
asagidaki bulgulara ulasilmistir.

Tablo 6. 2. Grup ICTO Puanlarina Iliskin Bagimli Orneklem t-Testi Sonuglart

Test Uygulamalari N X S t p
On Test 92.77 7.131
Son Test 43 90.74 9.705 2.098 042

Tablo 7. 2. Grup CDT Puanlarina Iliskin Bagimh Orneklem t-Testi Sonuglar:

Test Uygulamalar: N X S t p

On Test 57.19 5.001

Son Test 43 55.91 6.568 1521 136
N: Kisi sayisi X : Ortalama S: Standart sapma t: t degeri p: Anlamlilik degeri

Tablo 6 incelendiginde, 2. grubun ICTO son test puan ortalamalarinin (90.74) 6n test
puan ortalamalarindan (92.77) diisiik oldugu goriilmektedir. Yani g¢evre ile ilgili konularin
geleneksel yaklasimla islenmesi 6grencilerin ICTO puan ortalamalarinda bir diisiise neden
olmustur ve bu diisiis anlamhidir (p< .05). Yani giinlimiizde ¢evre egitiminde kullanilan
geleneksel yaklasim 68rencilerin ¢evreye yonelik tutumlarinda bir diisiise neden olmaktadir.

Tablo 7 incelendiginde, 2. grubun CDT son test puan ortalamalarinin (55.91) 6n test
puan ortalamalarindan (57.19) diistiik oldugu goriilmektedir. Yani g¢evre ile ilgili konularin
geleneksel yaklagimla islenmesi 6grencilerin CDT puan ortalamalarinda bir diisiise neden
olmustur ve bu diisiis anlamsizdir (p> .05).
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Aragtirmada “I1. grup ve 2. grup Ogrencilerinin ¢evreye yonelik tutum ve davranig son
test puanlari arasinda anlamli bir fark var midir?” seklinde belirlenen alt probleme iligskin
asagidaki bulgulara ulasilmistir.

Tablo 8. ICTO Son Test Puanlarina Iliskin Bagimsiz Orneklem t-Testi Sonuclart

Gruplar N X S i 0
1. Grup 42 94.19 5.567
2. Grup 43 90.74 9.705 2.002 049

Tablo 9. CDT Son Test Puanlarina Iliskin Bagimsiz Orneklem t-Testi Sonuglari

Gruplar N X S t P

1. Grup 44 58.39 4.711

2. Grup 43 55.91 6.568 2.027 046
N: Kisi sayist X : Ortalama S: Standart sapma t: t degeri p: Anlamlilik degeri

Tablo 8 incelendiginde, dgrencilerin gevreye yonelik tutumlarinin gruplara gére anlamli
bir farklilik gosterdigi goriilmektedir (p< .05). 1. gruptaki Ogrencilerin ¢evreye yonelik
tutumlar1 (94.19), 2. gruptaki 6grencilere (90.74) gore daha olumludur. Bu bulgu, ilkogretim
4. simf fen ve teknoloji kapsamindaki ¢evre ile ilgili belirlenen konularin disiplinler arasi
yaklagimla islenmesinin 6grencilerin ¢evreye yonelik tutumunu geleneksel yaklagima kiyasla
daha olumlu etkiledigini gostermektedir.

Tablo 9 incelendiginde, &grencilerin gevreye yonelik davraniglarinin gruplara gore
anlamli bir farklilik gdsterdigi goriilmektedir (p< .05). 1. gruptaki &grencilerin ¢evreye
yonelik davraniglar (58.39), 2. gruptaki 6grencilere (55.91) gore daha olumludur. Bu bulgu,
ilkogretim 4. smif fen ve teknoloji kapsamindaki g¢evre ile ilgili belirlenen konularin
disiplinler aras1 yaklasimla islenmesinin 6grencilerin ¢evreye yonelik davranisini geleneksel
yaklasima kiyasla daha olumlu etkiledigini gdstermektedir.

Tablo 8 ve Tablo 9 incelendiginde, disiplinler arasi yaklasimin Ogrencilerin ¢evreye
yonelik davraniglarinda geleneksel yaklagima kiyasla meydana getirdigi artisin (p= .046),
cevreye yonelik tutumlarinda meydana getirdigi artisa (p= .049) kiyasla daha anlamli oldugu
sOylenebilir.

TARTISMA, SONUC ve ONERILER

Asagida aragtirmanin problemleri dogrultusunda elde edilen bulgulara ait sonuclar
Ozetlenmistir.

Arastirmada, 1. grubun ve 2. grubun On test puanlar1 arasinda anlamhi bir fark
bulunamamustir. Cevre ile ilgili konularin disiplinler aras1 yaklasimla islenmesinin, ilkogretim 4.
sinif Ogrencilerinin ¢evreye yonelik tutumlarinda ve davranislarinda anlamli bir farklilik
olusturdugu, fakat ayni konularin geleneksel yaklasimla islenmesinin Ogrencilerinin g¢evreye
yonelik tutumunda ve davranisinda diisiise neden oldugu saptanmuistir.

Aragtirmada, ilkogretim 4. simf fen ve teknoloji dersi kapsamindaki cevre ile ilgili
belirlenen konularin disiplinler arasi1 yaklasimla islenmesinin geleneksel yaklasima kiyasla
Ogrencilerin ¢evreye yonelik tutumlarm ve davraniglarini daha olumlu bir sekilde etkiledigi
bulunmustur. Bu iki yaklasimin arasindaki farkin anlamli oldugu saptanmustir.

Ozay Kose (2010) calismasinda cevre egitiminin geleneksel yontemlerle islenmesinin
ogretimden elde edilecek verimi engelleyecegi ifade edilmektedir. Giilay ve Ekici (2010) de bir
caligmalarinda ¢evre egitimi programlarinin farkli disiplinlerin bir araya getirilerek olusturulmasi
gerektigini dile getirmislerdir. Ilgili literatiir incelendiginde bu gerekliligi deneysel olarak
kanitlayan ¢aligmalara rastlanmaktadir. Skelly ve Zajicek'in (1998) yaptiklar1 bir arastirmada,
gelistirdikleri disiplinler aras1 bahge faaliyetine katilan 6grencilerin ¢evresel tutum puanlarinin
katilmayanlardan daha olumlu oldugu sonucuna ulasilmistir. Elde edilen bu sonug¢ aragtirmanin
bulgular1 destekler niteliktedir.
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Benzer (2010) doktora tez calismasinda O0gretmen adaylarina proje tabanli gevre egitimi
uygulamasi yapmistir. Uygulamada 6grenciler hazirladiklart projelerde karikatiir, video, senaryo,
drama, siir gibi ¢esitli 6gretim yontem ve tekniklerini de kullanmiglardir. Arastirma sonucunda,
bulgular proje tabanli 6grenmenin geleneksel yonteme gore cevreye yonelik tutum ve cevreye
yonelik davranis iizerinde daha olumlu bir etki biraktigini gdstermistir.

Erdogan (2011) yaptig1 bir ekoloji temelli yaz doga egitimi programinin ilkogretim
Ogrencilerine etkisini incelemistir. Doga egitiminde ses kaydi, ¢izim yapmak, herbaryum
hazirlama gibi farkli faaliyetleri igeren etkinlikler yapilmistir. Yapilan bu etkinlikler bir¢cok
disipline ait bilgileri gerekli kilmasi agisindan bu ¢alismaya benzerlikler gosterebilir. Doga egitimi
sonucunda Ogrencilerin gevreye yonelik sorumlu davranis diizeylerinin anlamli olarak arttig
bulunmustur. Bu sonug arastirmada elde edilen bulgulara benzerdir.

Literatiir incelendiginde disiplinler aras1 yaklasimla alakali ¢evre egitimi konusunda fazla
bir arastirmaya rastlanmamistir. Dolayisiyla aragtirmanin, ilgili literatiirle kiyaslanmasi gerektigi
gibi yapilamamistir. Fakat bu durum, arastirmanin ilgili literatiirdeki yerini ve degerini gostermesi
acisindan 6nemlidir.

Elde edilen bulgular 1s18inda asagidaki 6neriler sunulabilir.

Arastirmada disiplinler arasi yaklagimla verilen g¢evre egitiminin &grencilerin ¢evreye
yonelik tutumlarii ve davraniglarini geleneksel yaklasima kiyasla daha olumlu etkiledigi tespit
edilmistir. Bu bulguya gore, ilkogretim c¢evre egitiminde disiplinler arasi yaklasimin
kullanilabilecegi sdylenebilir.

Simsekli (2004) bir calismasinda ilkdgretim okullarinda c¢evre egitimi ile ilgili 5 temanin
okullarda uygulanmasi arastirilmistir. Bu temalarda yer alan etkinliklerde farkli disiplin
bilgilerinin kullanilmasin1 gerektiren boyama, ¢izim, arastirma, anlatim, deney gibi faaliyetler
yapilmustir. Arastirma sonucunda okullarin ¢evre egitimi duyarliligmin istenilen diizeyde
olmadigr saptanmistir. Bu agidan okullarin ve 6gretmenlerin disiplinler aras1 yaklasim gibi farkli
disiplin igeriklerini barindiran g¢evre egitimine daha fazla 6nem vermeleri ig¢in hizmet igin
egitimler verilebilir.

Mevcut dgretim programlart disiplinler aras1 yaklagima uygun bir sekilde diizenlenebilir.
Disiplinler aras1 yaklagima uygun tema ve etkinlikler hazirlanabilir.

Biitiin 6grencilerin disiplinlere ilgisi ve becerisi esit degildir. Dolayistyla 6gretim siirecinde
bir konuyu tek bir disipline bagli kalarak islemek tiim Ogrencilerin ilgisini ¢ekmeyebilir.
Disiplinler aras1 yaklagima dayali bir 6gretim ise dgrencilerin daha fazla ilgisini ¢ekecektir. Bu
sebeple dgretim siirecinde disiplinler arasi yaklasima daha ¢ok yer verilebilir.

Bu arastirma ilkogretim 4. sinif fen ve teknoloji dersindeki c¢evre ile ilgili baz1 konular
tizerinde gerceklestirildigi icin, farkli kademelerde ve farkli derslerde de benzer calismalar
yapilabilir. Disiplinler arasi yaklasimin ¢evre egitiminde kullanilmasi ile ilgili fazla aragtirma
bulunmadig1 i¢in bu konuda daha fazla arastirma yapilabilir. Bu konudaki nicel arastirmalarin
say1s1 az oldugu icin nicel arastirmalar gerceklestirilebilir. ilgili literatiir incelendiginde disiplinler
arast yaklasimin cevre egitiminde kullanilmasi ile ilgili ilkdgretim diizeyindeki arastirmalarin
sayisinin az oldugu goriilmiistiir. Dolayisiyla, bu konuda ilkégretim diizeyinde arastirmalar
yapilabilir.

Aragtirmada disiplinler arasi yaklagimin cevreye yonelik tutuma ve davranisa etkisi
arastirilmistir. Disiplinler arasi yaklasimin ¢evre egitiminde kullanilmasinin farkli etkileri de
arastirilabilir. Ornegin; Giilay Ogelman ve Durkan (2014) bir arastirmalarinda toprak egitimi
projesine katilan 5-6 yas c¢ocuklarindaki toprak ve toprakla ilgili kavramlara yonelik bilginin
degisimini incelemislerdir. Projede hikaye, sarki, bilmece gibi bir¢ok etkinlik tiirii bir arada yer
almistir. Boylece proje kapsaminda gerceklestirilen bu etkinliklerde ¢ocuklar farkli disiplinlere
iligkin becerileri kullanmiglardir. Bu proje sonucunda deney grubundaki cocuklarmn toprak
bilgisinin, kontrol grubundaki ¢ocuklara gére artis gésterdigi saptanmistir.

Mevcut 6gretim programlarinin, gretmenlerin ve dgrencilerin, disiplinler arasi yaklagimin
uygulanmas icin gerekli sartlara sahip olup olmadigi incelenebilir. Ogretmenlerin ve dgretmen
adaylarinin disiplinler aras1 yaklasim hakkindaki bilgileri arastirilabilir.
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SYNOPSIS
INTRODUCTION

Environment came into existence with the first living creature and through long ages, it
has maintained its interaction with livings smoothly. Yet, as the time passed by, crucial
environment problems have come up. Hence, the efforts to find solution to those problems
which damage the continuous interaction between environment and living creatures have
begun. For the fact that primary liable for environment issues is human being, these efforts
has revealed the notion of environmental education (Colakoglu, 2010; Dogan, 1997; Yiicel &
Morgil, 1998).

After environmental education concept had shown up, many activities were done in this
field. It was the Thilisi Conference which dealt with the environmental education topic as the
most extensive, salient, well accepted among the activities done (Intergovernmental
Conference on Environmental Education-Final Report, 1978).

In the activities which were done related to environmental education, many models and
approaches were proposed for presented target, purpose and principles to perform. Two
models were suggested by Hungerford and Peyton (1994). One of two models proposed in
environmental education teaching program development and practice states multidisciplinary
approach and the other states interdisciplinary approach. Interdisciplinary approach is an
approach to teaching program that formed by the gathering traditional subject fields within
the frame of mutual concepts in order to examine a theme, subject or problem and associate
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(Drake & Burns, 2004; Jacobs, 1989; Yildirirm, 1996). For this approach, different
implementation steps in arranging teaching process properly and developing teaching
program were offered. [for instance; D’Hainaut, 1986; Lattuca, Voight & Fath, 2004; Jacobs,
2004; Roberts & Kellough, 2000 (Akt. Budak Coskun, 2009)]. The process proposed by
Roberts and Kellough is used while environmental education based on interdisciplinary
approach activities are being prepared.

There are many statements regarding environmental education needs to be carried out
with interdisciplinary approach. (Intergovernmental Conference on Environmental Education-
Final Report, 1978; Felice, Giordan & Souchon, 1985). Nevetheless, in our country, primary
school environmental education is still not given as a separate lesson but is given in the
contents of life sciences, social sciences and science and technology lessons(Akmoglu & Sari,
2009), without both associating each other and creating coherence. Therefore, the effects of
an environmental education based on interdisiplinary approach to primary school students are
not known. In this respect, research conducted has importance.

In literature, there are some works about environmental education and interdisciplinary
approach (Felice, Giordan & Souchon, 1985; Skelly & Zajicek, 1998; Semerjian, El-Fadel,
Zurayk & Nuwayhid, 2004; Pearce & Russill, 2005; Ugurlu & Demirer, 2008; Focht &
Abramson, 2009; Giliven & Hamalosmanoglu, 2012a; Giiven & Hamalosmanoglu, 2012b).
When we have a look at these studies, it is seen that most of them are qualitative or related to
higher education. In this respect, it could be said that this quantitative search which was
carried out at a level of primary school will contribute to short-coming parts of literature.

PURPOSE of the STUDY

In this study, researching the effect of an environmental education which includes
interdisciplinary approaches based on applied studies into attitudes and behaviours towards
environment of pupils in 4th grade was aimed.

METHODOLOGY

The pattern of research is pretest- posttest control grouped experimental pattern.
(Biiytikoztirk, Kilig Cakmak, Akgiin, Karadeniz & Demirel, 2010).

a) Work Group

Work group of search comprises of 91 students (49 female, 42 male) who study at two
different 4th grade class of primary school, in spring semester, in Kayseri in 2010-2011
education year. Before experimental process, in order to comprehend whether or not work
groups are equal, sample t-test have been applied independent from SEAS (primary school
students environmental attitude scale) and EAT (environmental attitude test) pretest grades.

When we have a look at the results, attitudes and behaviors of students towards
environment does not vary by groups (p> .05). Therefore, groups are equivalent according to
pretest grades. Consequently, lessons are taught by interdisciplinary approach in the first
group, and traditional approach in the second group.

Because of not having a part of some students in workgroup while applying data
collecting tools or filling out the collecting tools incorrect, the number of persons can be seen
different.

b) Data Collecting Tools
As collecting tools, SEAS and EAT were used in the study.
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SEAS were developed by Gokce, Kaya, Aktay and Ozden (2007). The scale was
developed at the level of primary school. Since the scale is valid and credible, it was thought
to be used in the search. For this reason, another validity and credibility test have not been
done.

Environmental Attitude Test (EAT), was developed by Yavuz (2006). Since credibility
study of the test was done on bachelor students, expert opinion was received and it was stated
that behavior statements were appropriate. So, pilot scheme of the test was done. In order to
determine test retest reliability of EAT, Pearson's correlation coefficient (stability factor) was
calculated and found .706. Because of the fact that the amount of correlation coefficient
between .70 - .99 may mean as a high relation (Biiyiikoztiirk, Kilig Cakmak, Akgiin et al.,
2010), EAT was determined as credible and applicable for 4th grade students in primary
schools.

c) Data Collection

In the research, in primary school 4th grade science and technology lesson, unite 5 (Our
Planet Earth) and unite 6 (Let's Travel and Learn to Creatures' Planet) were approved for the
search.

In the study, preparation phases of education based on interdisciplinary approach which
will be done in the first group was done according to steps that Roberts and Kellough (2000;
in Budak Coskun, 2009) determined. Accordingly, theme names were decided as "Our
Ecology Articulated Lorry", "Where are the Creatures?" and “Knowledge Ice-Creams”. Due
to the fact that education applied in our country based on 5E model, in the preparation of
themes, 5E model was grounded on. In this way, in the first group, the effect of
interdisciplinary approach was analyzed more accurate.

Yet, in the second group, students studied the same topics related to environmental
education with traditional approach, that is, single discipline (science and technology lesson).
In this group, present education program was used and the activities in the book were done.

d) Data Analyze

In the study, parametric statistics analyze methods were used. (Biiyiikoztiirk, 2010). In
data analyze, independent sample t-test and dependent sample t-test were used. Data were
solved by SPSS 16.0 Packaged Software (Statistic Packaged Software for Social Sciences)
and significance value was agreed as .05.

FINDINGS

In the study, some facts which are below and related to sub problem described as "Is
there any meaningful difference between pretest and posttest scores for attitude and behavior
towards environment of first group students?" were reached.

In data acquired, it is seen that SEAS posttest point average (94.19) of first group is
higher than pretest point average (91.29). In short, studying the lessons related to environment
with interdisciplinary approach helped students increase their SEAS point average and this
mean raise (p< .05). Also, it is seen that EAT posttest point average (58.39) of first group is
higher than pretest point average (56.50). In other words, studying the lessons related to
environment with interdisciplinary approach helped students increase their EAT point average
and this mean raise (p< .05). Thus, it could be said that studying lessons related to
environment with interdisciplinary approach make a significant difference about
environmental attitudes and behaviors of primary school 4th grade students. Also, it could be
said that thanks to interdisciplinary approach, the raise in the behaviors towards environment
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of students (p=.002), is more meaningful in comparison with attitudes towards environment
(p=.032).

In the study, some facts which are below and related to sub problem described as "Is
there any meaningful difference between pretest and posttest scores for attitude and behavior
towards environment of second group students?" were reached.

According to study results, it is seen that SEAS posttest point average (90.74) is lower
than pretest point average (92.77). In short, studying the lessons related to environment with
traditional approach caused students to decrease their SEAS point average and this mean
decline (p< .05). Also, it is seen that EAT posttest point average (55.91) of second group is
lower than pretest point average (56.50). In other words, studying the lessons related to
environment with traditional approach caused students to decrease their EAT point average
and this decline is meaningless (p< .05).

In the study, some facts which are below and related to sub problem described as "Is
there any meaningful difference between posttest scores for attitude and behavior towards
environment of first and second group students?" were reached.

When we have a look at the study results, attitudes of students towards environment is
different from the other according to groups (p> .05). Attitudes towards environment of
students in the first group (94.19) is more positive as against second group (90.74). It is
observed that behaviors towards environment of students also vary by group meaningfully.
Behaviors towards environment of students in the first group (58.39) is more positive as
against second group (55.91). This fact shows that studying the topics which are related to
environment as part of primary school 4th grade science and technology lesson with
interdisciplinary approach effects students' attitude and behaviors more positively when
comparing to traditional approach.

CONCLUSION, DISCUSSION and SUGGESTIONS

As a result of the study, it has been found that the instruction of environment-related
issues, which were covered in 4™ grade science and technology course curriculum, with an
interdisciplinary approach affect students' environmental attitudes and behaviors in a more
positive way compared to the traditional approach. The difference between these two
approaches has been found to be significant.

Ozay Kose (2010), in his study, stated that the instruction of environmental education
by traditional methods will prevent the productivity that could be obtained from the
education. Giilay and Ekici (2010) also mentioned that environmental education programs
should be formed by combining different disciplines. The review of the relevant literature
revealed experimental studies which proved this necessity. In a study conducted by Skelly and
Zajicek (1998), it has been found that environmental attitude scores of the students who
participated in an interdisciplinary garden activity were higher that those who didn’t
participated. Benzer (2010), in his PhD thesis, applied project based environmental education
to teacher candidates. At the end of the study, findings showed that project based education
had a more positive effect on environmental attitudes and behavior towards the environment
compared to traditional method. Erdogan (2011) examined the effect of his ecology-based
summer nature education program on elementary school students. During the education
program, activities involving various activities such as audio recording, drawings, herbarium
preparation have been performed. It has been found that students’ levels of responsible
environmental behavior have been increased significantly.

Based on the findings of the study, it can be said that interdisciplinary approach can be
used in primary school environmental education. Simsgekli (2004) investigated the application
of five different themes related with environmental education in primary schools. During the
activities embedded in these themes, operations such as painting, drawing, research, lectures,
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experiments, which required the use of different disciplines, were conducted. At the end of
the study, it has been found that environmental education sensitivity of the schools was not at
the desired level. From this point of view, in-job trainings should be provided in order to
increase the importance of environmental education, which includes different disciplines, for
the schools and teachers.

In this study the effect of interdisciplinary approach to environmental attitude and
behavior has been investigated. Other effects of using an interdisciplinary approach on
environmental education can be investigated as well. For example, Giilay Ogelman and
Durkan (2014) examined the change of knowledge about the soil and concepts related to soil
among the children who participated in a soil education project. At the end of the project, it
has been seen that the knowledge of test group’s children has been increased compared to
control group.
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OZET

Bilimsel siire¢ becerileri (BSB) ifadesi, orta 6gretim programlarinda ilk olarak 2007 yilinda yer almustir.
Programda yapilan degisikliklerin kitap yazimlarina yansimasi, programuin iglerligi agisindan oldukga
onemlidir. Bu ¢alismanin amaci, 2007 yilindan bir 6nceki program olan 1996 yil1 ve 2007 yili ortadgretim
programlarina gore hazirlanan Lise 1. ve 9. Simif kimya, fizik ve biyoloji ders kitaplar1 arasinda BSB
gelistirme yeterliliklerine ne derece yer verildiginin belirlenmesi ve iki farkli programa goére hazirlanan
ders kitaplarinin arasinda bu agidan bir farklilik olup olmadiginin ortaya ¢ikarilmasidir. Bu amagla, 1996
yili ve 2007 yili kimya, fizik ve biyoloji 6gretim programlarina gore yazilan ders kitaplari, icerik analizi
ile analiz edilmis ve bulgular karsilagtirilmistir. Calisma sonunda, tiim ders Kitaplarmda Temel Bilimsel
Siire¢ Becerilerinin (TBSB) gelisiminin ilk sirada, Deney Dogrulama Bilimsel Siire¢ Becerilerinin
(DDBSB) ikinci sirada yer aldig1 ve Ozgiin Deney Tasarlama ve Uygulama Bilimsel Siire¢ Becerilerinin
(ODTUBSB) ise diger kategorilere gore gelisiminin daha az hedeflendigi belirlenmistir. Bunun yan1 sira,
BSB agisindan 6gretim programlarinda var olan farkliligin ders kitaplart i¢in gegerli olmadigi sonucuna
ulagilmigtir. Farkli 6gretim programlarina gore hazirlanan ders kitaplarinda ortak olarak gézlem ve sonug
¢ikarma becerilerinin gelisimi 6n planda olup diger BSB tiirlerinin gelisimlerine daha az &nem
verilmektedir.

Anahtar Kelimeler: Bilimsel Siire¢ Becerileri, 9. Sinif Kimya-Fizik-Biyoloji Ders Kitaplari

GIRIS

Cagdas bir toplum olabilmenin Onemli kosullarindan birisi bilim ve teknolojiyi
yakindan izlemektir. Bu, ilk6gretimin ilk basamagindan itibaren Fen ve Teknoloji derslerine
gereken onemi vererek fen okuryazari bireyler yetistirmekle saglanabilir. Fen okuryazari bir
kisi; bireysel 6grenme ve mantikli diisiinmeyi miimkiin kilan gercekler, kavramlar, kavramsal
semalar ve siire¢ becerilerinden olusan zengin bir bilgi temeline sahiptir (Yeany, Yap &
Padilla, 1986). Yani, fen okuryazari olmak yalnizca ham bilgi paketini okumakla veya
ezberlemekle miimkiin olmayip farkli uygulamalar1 da gerektirmektedir. Gegmis yillarda fen
bilimleri egitiminde bilimsel bilgiye, bilimsel bilginin elde edilme yollarindan daha fazla
onem verildigi goriilmektedir. Ancak giiniimiizde fen bilimleri programinda bilimsel bilginin
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elde edilmesinde kullanilan bilimsel yontemler 6nemli hale gelmis, 6zellikle fen okuryazari
bireylerin yetismesi gerektiginin farkina varilmistir.

Fen bilimleri genel olarak “bilimsel bilgi” ve “bilimsel beceriler” olmak {izere iki baglik
altinda toplanabilir. Bilimsel bilgi, bilimsel yontem izlenerek elde edilen kavram, hipotez,
teori ve kanunlardan olusurken; bilimsel beceriler, bilimsel bilginin elde edilis siirecinde
kullanilan biitiin becerilerden olusmaktadir. Bilimsel becerilerin temelinde ise bilimsel
tutumlar yer alir. Bilimsel tutumlar, bireyin potansiyel bir bilim insani olabilmesi igin sahip
olmasi gereken azimli olma, basarisizliktan yilmama, merakli olma, ag¢ik fikirli olma gibi
birgok duyussal 6zelligi ifade eder. Bilimsel beceriler “elestirel diistinme becerisi”, “mantiksal
distinme becerisi” ve “bilimsel siire¢ becerileri” olmak lizere zihinsel ve devinissel alana
yonelik olan becerilerden olusmaktadir.

Ayas vd. (1997s.7.1) Bilimsel Siire¢ Becerilerini (BSB); fen bilimlerinde 6grenmeyi
kolaylastiran, 6grencilerin aktif olmasini saglayan, kendi 6grenmelerinde sorumluluk alma
duygusunu gelistiren, 0grenmenin kaliciligin1 artiran ayrica arastirma yol ve ydntemlerini
kazandiran temel beceriler olarak tanimlamaktadirlar. Padilla (1990), BSB’yi bilim
insanlarinin davraniglarini yansitan, bir¢ok fen disiplini i¢in uygun olan ve farkli durumlara
uyarlanabilen bir dizi beceri olarak tanimlamistir (Monhardt ve Monhardt, 2006). Ferreira
(2004) ise BSB’nin a)¢ocuklarin bilimsel bilgiyi daha iyi anlamalarini saglamanin yani sira
icinde wverilerin degistigi farkli durumlara uygulama yolu sagladigini, b) bilimsel
okuryazarlig1 gelistirdigi, ) fen egitiminin farkli kisimlarini biitiinlestirdigini belirtmistir (akt:
Aktamis, 2012).

BSB kendi i¢inde bir¢ok alt beceriden olusmaktadir. BSB ile ilgili alan yazin
incelendiginde bazi arastirmacilar tarafindan bu alt beceriler i¢in herhangi bir siniflamanin
yapilmadigr (Ostlund, 1992; Smith, 1995; Valentino, 2000; Ango, 2002; Arslan & Tertemiz,
2004; Bailer, Ramig & Ramsey, 2006; Gabel, 1992, akt: Kanli & Yagbasan, 2008, URL-1);
bazi aragtirmacilar tarafindan BSB’nin “temel bilimsel siire¢ becerileri” ve “birlestirilmis
bilimsel siire¢ becerileri” olmak tizere iki grupta toplandigi(A.A.A.S., 1998 ve Lancour, 2005,
akt: Kanli & Yagbasan, 2008; Saat, 2004; Rezba, 2007) ve Ayas vd. (1997) tarafindan
YOK/Diinya Bankasi ortakligiyla hazirlanan Kimya Ogretimi adli kitapta “temel siireler”,
“nedensel stiregler” ve ‘“deneysel siire¢ler” olmak f{izere 3 baglik altinda sunuldugu
belirlenmistir. Yapilan farkli siniflandirmalarla ilgili olarak, siniflandirmalarin neye gore
yapildig1 acik bir sekilde ortaya konulmasa da yapilan siniflandirmalar incelendiginde, ana
gruplar arasinda ve her bir grubun altinda yer alan becerilerde hiyerarsik bir iliski oldugu
gorilmistiir. Calismalarinda ikili siniflandirmay1 dikkate alan Brotherton ve Preece (1995),
BSB’nin hiyerarsik dogasina ve onun Piaget’nin gelisme seviyeleri ile olan iliskisine dikkati
cekmislerdir. Bu amagcla ortadgretim 6grencileri ile calisarak, 6grencilerin BSB'leri arasinda
ve BSB ile Piaget’nin gelisme seviyeleri arasindaki iliskiyi incelemislerdir. BSB'nin kendi
icinde yalnizca iki asamali bir hiyerarsiye (temel ve biitiinlestirilmis) sahip oldugunu, ¢ok
asamal1 bir hiyerarsiye isaret eden herhangi bir veriye ulasmadiklarini belirtmislerdir. Ayrica,
BSB diizeyleri ile Piaget'nin gelisim diizeyleri (somut ve soyut islemler) arasinda benzer bir
ortiisme oldugu sonucuna ulagsmiglardir.

Yukarida aciklanan alan yazin smiflandirmalarindan da goriildiigii gibi, temel iki
siniflandirma s6z konusu olup, ancak bu siniflandirmalardan bir tanesi (birlestirilmis BSB)
kendi iginde iki alt sinifa ayrilabilmektedir. Bu nedenle, bu ¢alismada BSB 6ncelikle temel ve
birlestirilmis bilimsel siire¢ becerileri olmak tizere iki ana baslikta toplanmistir. Temel
bilimsel siire¢ becerileri (TBSB); bilimsel caligmalarda ve giinlilkk hayatta herhangi bir
konuda kullanilabilen becerilerdir. Bu kategori gdzlem (G), 6lgme (O), simflama (S), veri
kaydetme (VK), sayi-uzay iliskisi kurma (SUIK), iletisim (I) kurma becerilerinden
olusmaktadir (Isik & Nakiboglu, 2011). Birlestirilmis bilimsel stire¢ becerileri kendi arasinda
deney dogrulama bilimsel siire¢ becerileri (DDBSB) ve dzgiin deney tasarlama ve uygulama
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bilimsel siire¢ becerileri (ODTUBSB) olmak iizere iki alt gruba ayrilmistir (Sen, 2011).
DDBSB; o6grencinin  kendisine hazir olarak verilen bir deneyi dogrulama yoluyla
gerceklestirmesi siirecinde kullandig1 becerilerdir. Bu kategoride dnceden kestirme (OK),
degisken belirleme (DB), islemsel tanimlama (iT), sonug ¢ikarma (SC) becerileri yer alir ve
alan yazinda nedensel siirecler olarak ifade edilmistir (Ayas vd., 1997). ODTUBSB,
Ogrencinin kendi basina bir deney tasarlamasi ve bu deneyi gerceklestirmesi sirasinda
kullandig1 becerilerdir. Birlestirilmis bilimsel siire¢ becerilerinin ikinci kismi olup, alan
yazinda deneysel siiregler olarak da ifade edilmektedir (Ayas vd., 1997). Bu kategori hipotez
kurma (HK), deney kurgulama (DK), degiskenleri degistirme ve kontrol etme (DDKE), veri
kullanma ve model olusturma (VKMO), karar verme (KV) becerilerinden olugmaktadir.
Sonug olarak her bir BSB’nin bir iist basamaktaki becerinin gelisimi i¢in 6n kosul oldugu
sOylenebilir.

BSB’nin bilginin elde edilis siirecinde kullanilmasi nedeniyle fen dgretiminin BSB ile
biitiinlestirilmesi olduk¢a 6nemlidir. Bu diisiinceden hareketle iilkemizde 2004 yilinda Fen ve
Teknoloji Dersi Ogretim Programi ile baslayan ve 2007 yilinda 9. Simf Kimya, Fizik,
Biyoloji Ogretim Programi ile devam ederek hazirlanan yeni 6gretim programlarmin hepsinde
BSB’ye yer verildigi goriilmektedir. 1957°den 2007 yilina kadar gecen siire iginde
yaymlanmis 6gretim programlar incelendiginde (07.10.1957 tarih ve 976 sayilt; 22.03.1971
tarith ve 1649 sayili; 03.12.1973 tarih ve 1769 sayili; 07.10.1985 tarih ve 2197 sayili;
15.11.1991 tarihli; 25.05.1992 tarih ve 2359 sayili; 17.02.1992 tarih ve 2352 sayili
03.01.1994 tarih ve 2398 sayili; 17.06.1996 tarih ve 2455 sayili), bu 6gretim programlarinin
hicbirisinde BSB’nin adinin acik¢a gecmedigi goriilmektedir. Ancak Milli Egitim
Bakanligi’nin 22.03.1971 tarih ve 1649 sayili ve 07.10.1985 tarih ve 2197 sayili Tebligler
Dergisi’nde yayinlanan Kimya miifredatinda, BSB’den dogrudan bahsedilmese de BSB’nin
kazandirilmasma igaret eden bazi ifadeler yer aldigi belirlenmistir. Bu ifadeler "...Deney
sonuglarinin degerlendirilmesinde ve tiimevarimda tartisma ve kendi kendine bulma
aliskanhg kazandirmak....Ogrencilere bilginin kendi kendilerine edinilmesi 6gretilmelidir..."
seklindedir (5.416).

Késeoglu vd. (2003) “Tiirkiye’deki miifredat anlayis1 hep fen derslerinin konular1 ve alt
basliklarint dogrusal bir sekilde siralamak olarak algilandigindan, simdiye kadar zaman
zaman program degistirme ya da yenileme baglig1 altinda yapilan girisimlerin higbiri etkin bir
sekilde yararli olamamigstir. Bu miifredatlarin higbirinin genel bir vizyonu, bir felsefesi
olmamis ya da bunlar 6gretmenlere ulasamamis ve kitaplara yansimamaistir.” (s. 5) seklinde
ifade etmislerdir. Bu nedenle mevcut program anlayis1 degisim gostermistir. Ortaya cikan
yeni program anlayisinin en 6nemli 6zelligi ise bu programlarin statik olmayip durmadan
giincellestirilebilecek sekilde esnek bir ¢cergeve yapilanmasina sahip olmasidir.

2007 yilinda hazirlanan 9. Smif Kimya Ogretim Programi’nda BSB’ye, programin
organizasyonu kisminda Kimya Egitiminden Umulan Ciktilar arasinda yer verildigi
gorilmektedir. Programda Kimya Egitiminden Umulan Ciktilar 4 ana baglhk altinda
verilmistir. Bu ciktilar: “Kimya Icerik Kazanimlari (KIC), Bilimsel Siire¢ Becerileri (BSB),
Kimya-Teknoloji-Toplum-Cevre 1ligkisi Kazanimlar1 (KTTC), Iletisim, Tutum ve Deger
Becerileri (ITD)” (MEB, 2007c). 2007 Kimya Ogretim Programi’na gore: “Bilimsel Siire¢
Becerileri, kimya biliminin kavram, ilke, betim ve problem ¢ozme orgiisii icinde, tek tek
ornekler iizerinden Ogrencilerin, kendi zihinsel ve psikomotor koordinasyonlariyla
olusturmalari beklenen diisiinme, gozlemleme, kestirme (simirli veriye ve/veya isleme dayali
tahmin), ol¢me, yorumlama, sunma ve irdeleme yetilerini ifade eden onermelerdir.” 2007
yilinda hazirlanan 9. Smif Kimya Ogretim Programi’'nda Programin Ongordiigii
Egitim/Ogretim Kazanmimlar1 adi altinda yer alan BSB ile ilgili 11 adet kazamm yer
almaktadir.
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2007 yilinda hazirlanan 9. Simif Fizik Ogretim Programi’nda BSB, Fizik Dersi Ogretim
Programinda Beceri Kazanimlarindan biri olan Problem Cozme Becerileri baghigi altinda su
sekilde yer almaktadir: Bilimsel Siire¢ Becerileri, Yaratici Diisiinme Becerileri, Elestirel
Diisiinme Becerileri, Analitik ve Uzamsal Diisiinme Becerileri, Veri Isleme ve Sayisal Islem
Becerileri, Ust Diizey Diisiinme Becerileri (MEB, 2007b).

2007 yilinda hazirlanan 9. Smif Biyoloji Dersi Ogretim Programi’nda BSB Programin
Temel Yapis1 bashigi altinda Beceri, Anlayis, Tutum ve Degerlere Iliskin Kazanimlar arasinda
yer almaktadir. Bu kazanimlar sirastyla “Bilim-Teknoloji-Toplum-Cevre liskileri (BTTC)”,
“letisim Becerileri, Tutum ve Degerler (ITD)”, “Bilimsel Arastirma ve Bilimsel Siire¢
Becerileri (BAS)” seklindedir (MEB, 2007a).

1996 ve 2007 yilinda hazirlanan Kimya, Fizik, Biyoloji Ogretim Programlarinda BSB
acisindan gozlenen bu belirgin farklilik, “1996 ve 2007 yili 6gretim programlarina gore
hazirlanan 9. Sinif Kimya, Fizik ve Biyoloji ders kitaplarinda da bu farklilik yer aliyor mu?”
sorusunu akla getirmektedir. Ciinkii hem ders kitaplarinin hazirlandigr dénemde gecerli olan
Ogretim programina uygun olarak hazirlanmasi, hem de programda yer alan BSB’nin
uygulamaya gegebilmesi igin ders kitaplarindaki etkinliklerin buna gore diizenlenmesi
gerekmektedir. Ortadgretim diizeyinde genel olarak ders kitaplarinin bir yandan bilgi kaynagi
olarak kullanildig1 goriiliirken, bir yandan da laboratuvar uygulamalarinda rehber kitap olarak
kullanildigi  goriilmektedir. Nakiboglu’na gore (2009) “.....fen bilimleri ile ilgili ders
kitaplarinda yer alan deneysel c¢alismalar nedeniyle ders kitaplari aymi zamanda bir
laboratuvar kilavuzu olarak da hizmet verir.” Bu nedenle ders kitaplarinda yer alan etkinlikler
BSB gelisimini hedefleyecek sekilde hazirlandiginda 6grenciler, deney icin gereken teorik
bilgiye ulasabilir, kuracagi diizenekleri inceleyebilir, elde ettigi verileri kaydedebilir veya
grafik cizebilir.

Ders kitaplar1 ve 6gretim programlart ile ilgili yapilan ¢aligmalar incelendiginde; Temiz
(2001), ilkogretim programlarinin 6grencilerin BSB’lerini tam gelistiremedigi ve Lise 1. siif
Fizik 6gretim programinin bu becerileri gelistirme konusunda yeterli olmadigi sonucuna
ulasmistir. Basdag (2006), 2000 yili Fen Bilgisi Dersi Ogretim Programu ile 2004 y1l1 Fen ve
Teknoloji Dersi Ogretim Programlari’nmin BSB yéniinden bir karsilastirmasini yapmustir.
Calismasinda 2000 yil1 Fen Bilgisi Dersi Ogretim Programi’nin bilimsel arastirmalar yoluyla
fen 6grenilmesinin gerekliligini vurguladigini, ancak 6grencilerin bilimsel arastirma yoluyla
fen 6grenebilmeleri i¢in gelistirmeleri gereken BSB hakkinda fazla agiklama igermedigini
belirlemistir. Koray vd. (2006) de BSB agisindan incelenen 9. sinif Kimya ders kitaplarinin
Kimya Ogretim Programi’na tam uygunluk gostermedigi sonucuna ulagmislardir.

Program ve ders kitabi ile ilgili BSB’ye yonelik yukaridaki ¢aligmalar incelendiginde
belirli bir simf icin eski ve yeni Kimya, Fizik, Biyoloji Dersi Ogretim Programi’na gore
hazirlanan ders kitaplarim1 bir arada inceleyen ve karsilastirmasini yapan g¢alismalara yer
verilmedigi goriilmektedir. Ulkemizdeki ders kitaplari, 6gretim programlari dikkate alinarak
yazildig1 i¢in 2007 yil1 6gretim programinda da BSB ile ilgili yapilan yeni diizenlemelerin
ders kitaplarinda da yer almas1 beklenir ve bdyle bir iligskinin ortaya konulmasi dnemlidir.

Amacg

Bu ¢alismada 1996 yil1 6gretim programina gore hazirlanan Lise 1. siif Kimya, Fizik,
Biyoloji ders kitaplari ile 2007 yil1 6gretim programina gore hazirlanan Ortadgretim 9. Smif
Kimya, Fizik, Biyoloji ders kitaplarinda yer alan etkinlik/deneylerin BSB’yi gelistirme
diizeyleri yoniinden incelenmesi hedeflenmistir. Ayni1 zamanda, degisen Ogretim
programlarindan kaynaklanan farkliigin Kimya, Fizik, Biyoloji ders kitaplarima olan
yansimasinin birbiri arasindaki tutarlilifinin incelenmesi de hedeflenmektedir. Bu amagtan
hareketle asagidaki sorulara yanit aranmistir:
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v 1996 yil1 6gretim programina gore hazirlanan Lise 1. Simif Kimya, Fizik, Biyoloji ders
kitaplarinda yer alan deneylerin ayr1 ayr1 BSB’yi gelistirme diizeyleri nasildir?

v/ 2007 yili 6gretim programina gére hazirlanan 9. Simif Kimya, Fizik, Biyoloji ders
kitaplarinda yer alan etkinliklerin ayr1 ayr1 BSB’yi gelistirme diizeyleri nasildir?

v 1996 ve 2007 yili 6gretim programlarina gore hazirlanan Lise 1. Simf ve 9. Simf
Kimya, Fizik, Biyoloji ders kitaplarinda yer alan deneylerin/etkinlikler arasinda BSB’vyi
gelistirme diizeyleri agisindan benzerlik ve farkliliklar nelerdir?

YONTEM

Calisma nitel bir ¢alisma olup, arastirmaya konu olan olay, birey ya da nesne kendi
kosullar1 iginde ve oldugu gibi tanimlanmaya ¢alisilmistir (Karasar, 2012, s.77).

a) Orneklem

Calisma Oncesinde yazarlar 3 yaymevi tarafindan Lise 1. smf ve 9. Smiflar icin
hazirlanan ders kitaplarina ulagsmislardir. Ancak 6rneklem olusturulurken, ulasilabilen ders
kitaplar1 arasindan Talim Terbiye Kurulu (TTK) tarafindan onaylanip ve okutulmasina karar
verilen ders kitaplar1 segilmistir.

Calismanin 6rneklemini 1996 yili 6gretim programina gore farkli yayinevleri tarafindan
Lise 1. Siniflar i¢in hazirlanan 2 adet Kimya, 1 adet Fizik, 1 adet Biyoloji ders kitabr ile 2007
yil1 6gretim programina gore farkli yaymnevleri tarafindan 9. Siniflar i¢in hazirlanan 2 adet
Kimya, 2 adet Fizik, 1 adet Biyoloji ders kitab1 olugturmaktadir. Ders kitaplarinin alanlara
gore sayisindaki farklilik ¢alismada sadece 1996 ve 2007 yili programlarina gore hazirlanmis
ve TTK tarafindan onaylanmis kitaplarin analiz edilmesi ve bu sayininda farkli olmasindan
kaynaklanmaktadir. Orneklemi olusturan ders kitaplari; A, B, C, D, E, F, G, H, K seklinde
kodlanmistir. Ayni 6gretim programina gore ayni ders i¢in hazirlanan birden fazla sayida ders
kitabinin olmasi bu kitaplarinin farkli yaymevleri tarafindan hazirlandigini ifade etmektedir
(Ornegin 1996 yili 6gretim programina gore kimya dersi i¢in A ve B kodlu iki ayr1 kitabin
bulunmasi gibi).

1996 yil1 6gretim programina gore Lise 1. Simif i¢in hazirlanan A ve B kodlu Kimya
ders kitaplarinin her ikisinde de 26 adet; E kodlu Fizik ders kitabinda 42 adet; H kodlu
Biyoloji ders kitabinda ise 11 adet deney yer almaktadir. 2007 yili 6gretim programina gore 9.
Sinif i¢in hazirlanan C ve D kodlu Kimya ders kitaplarinda 35 ve 61 adet; F ve G kodlu Fizik
ders kitaplarinda sirasiyla 53 ve 82 adet; K kodlu Biyoloji ders kitabinda ise 37 adet etkinlik
yer almaktadir. Bu deney ve etkinlikler BSB agisindan analiz edilirken, ayrica deneylerin
hangi tarzda hazirlandig1r da incelenmistir. Calismada sadece deneyler/etkinlikler iizerinden
analiz yapilmasinin nedeni, ¢alismanin girigsinde de belirtildigi gibi, BSB gelisiminin 6zellikle
etkinlikler ya da deneylerle gerceklesebilmesindendir.

b) Veri Toplama Siireci ve Analizi

BSB’nin smiflandirilmasi i¢in veri toplama yontemi olarak belgesel tarama yontemi
(Karasar, 2012) kullanilarak, Sen ve Nakiboglu (2012) tarafindan gelistirilen hiyerarsik BSB
siiflandirilmasi kullanilmigtir. Bu siniflandirma literatiirde yer alan bir¢ok siniflandirmanin
incelenip, gecerlilik ve glivenirlik ¢alismasi yapilarak olusturulmus bir siniflamadir.

Bu smiflama kullanilarak, kitaplarda yer alan her bir deney/etkinligin analizi, icerik
analizi ile gerceklestirilmistir. Sosyal alan aragtirmalarinda metinsel analizlerde bir¢ok teknik
kullanilir ve bunlardan birisi de icerik analizidir (Carley, 1993). Carley (1993), icerik
analizinin bir yazili materyal i¢inde kullanilan veya ima edilen sozciikler veya kavramlara
gore biiylik miktarda yazili materyalin nicel analizine firsat sagladigini ifade eder (s. 77). Bu
teknikle yazili materyalde ilgili kavramlarin frekanslarinin belirlenmesi miimkiindiir. Bu
amagla, yazili materyal kodlanir veya farkli seviyede kategorilere ayrilir ve daha sonra igerik
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analizinin temel yontemlerinden “kavramsal analiz” veya “iligkisel analiz” kullanilarak, analiz
gerceklestirilir. Bu calismada kavramsal igerik analiz Carley (1993)’in belirttigi “sekiz
kategori kodlama adimi” izlenerek gercgeklestirilmistir. Bu seviyelerin ilkinde, analizin
seviyesine karar vermek ve ana kavramlari belirlemek yer alir ve bu ¢alismada BSB tiirleri bu
seviyeleri olusturulmustur. ikinci basamakta, belirlenen bu ana kategorilerin igine hangi
kavram ve ifadelerin alinacagi onceden belirlenir (URL-1). Bu amagla, ¢alismada once
yazarlar alan yazinda yer alan BSB tiirleri ile ilgili agiklamalari, tanimlamalar1 ve ifadeleri
birbirinden bagimsiz olarak belirlenmigtir. Ayrica 2 adet ders kitabi analiz edilerek,
kitaplardaki etkinliklerde yer alan ortak sozctikler, ciimleler dikkate alinarak her bir BSB’nin
gelistirilmesine yonelik ifadeler belirlenmistir ve bdylece 6n tanimlama yapilmistir. Daha
sonra hazirladiklar ifadeler {izerinde birlikte tartisarak bir sonuca ulasmislar ve “yonlendirici
yani On-kodlama ifadeleri” son haline getirilmistir. Tablo 1’deiki beceriye ait yonlendirici
(6nceden tanimlanmis) ifadeler 6rnek olarak sunulmustur.

Tablo 1.Gozlem ve Degisken Belirleme Becerileri Ile Ilgili Icerik Analiz Kategorileri ve
On-kodlama Ifadeleri

Analiz Kategorisi Yénlendirici (On tamimlama) ifadeleri
Gozlem Gozlemleyiniz

Renk degisiminin nedeni nedir?

Gozleminizi yaziniz
Elinizle dokunun

(tablo, sekil, resim) inceleyiniz
Goériinimde meydana gelen degisim nedir ?
Degisken Belirleme Nasil bir iligki vardir ?

... olay1 nelere baglidir?

X ve Y arasindaki iligkiyi agiklayin

X...... oldugunda Y nasil degismistir ?
X’in Y’ye etkisi nasildir ?

Icerik analizinin iigiincii basamagi, bir kavramanimn varligin veya frekansm belirleme
1slemi sOyle gerceklestirilmistir: Analiz sirasinda oncelikle tek bir etkinlik veya deney i¢in,
ilgili BSB tiirliniin var veya yok oldugu isaretlenmis, etkinlik bazinda frekans belirleme
yapilmamis yani bir etkinlikte bu BSB tiirliniin gelisimi i¢in ka¢ kez girisimde bulunuldugu
sayllmamistir. Bunun i¢in, ders kitaplarinin analizi sirasinda, her bir etkinlige karsilik BSB’yi
gosteren bos bir tablo lizerinde isaretlemeler yapilmistir. Tiim etkinlik veya deney analizi
tamamlandiktan sonra, bu isaretler sayilarak tiim etkinlikler i¢gin BSB tiirinliin gelisimine
yonelik kag¢ kez girisimde bulunulduguna ait frekanslar belirlenmistir. Carley (1992 akt. URL-
2)’in igerik analizi i¢in sundugu dordiincii, besinci ve altinci basamaklar kodlama ile ilgili
hangi kavram veya ifadelerin alinacagi, genelleme yapma veya bazi ilgisiz kodlamalar1 atma
basamaklari, Tablo 1’de verilen ifadeler disina cikilmayarak ve kodlamalarin yapilmasi
amaciyla yukarida anlatilan kodlama tablolarinin olusturulmasiyla saglanmistir. Bundan
sonraki basamaklar tiim kodlamanin yapilmasi ve sonuglarin gbézden gegirilmesi
basamaklarinin gerceklestirilmesi analiz islemi tamamlanmuistir.

) Gegerlilik ve Giivenirlik:

Analiz sonuglarmin giivenilirligini saglamak amaciyla asagidaki yol izlenmistir: Ilk
olarak yazarlar 9. Smif ders kitaplarindan bir tanesini birlikte analiz etmis ve analizler
sirasinda, gerekli oldukca ¢eliskili durumlar iki aragtirmaci tarafindan tartigilarak ortak sonuca
ulasilmigtir. Daha sonra birinci yazar kitaplarin tamamini igerik analizinde anlatilan yol
izlenerek analiz etmistir. Son olarak, 9. Sif ders kitaplari birinci yazar tarafindan 5 ay sonra
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tekrar analiz edilerek iki analiz sonucu karsilastirilmis ve uyumun %95’in iizerinde oldugu
belirlenmistir (intrajudge reliability) (Gay & Airasion, 2000 s.175).

Verilerin sunumu her bir kitap analizini gosteren frekans ve ylizde tablolar1 ve
bulgularin karsilastirilmasi amaciyla becerilerin ylizde degerlerinin yer aldigi siitun grafigi
hazirlanarak yapilmistir.

BULGULAR ve YORUMLAR

I) Birinci Arastirma Sorusuna Ait Bulgular ve Yorumlar

1996 yil1 6gretim programina gore hazirlanan 2 adet Lise 1. sinif Kimya, 1 adet Lise 1.
Sinif Fizik, 1 adet Lise 1. Sinif Biyoloji ders kitabinda yer alan deneylerin BSB’nin gelisimini
hedefleme durumunu ortaya ¢ikarmaya yonelik birinci alt problemin analizi sonucu elde
edilen bulgular Tablo 2’de ve bu bulgularin karsilastirmasina yonelik siitun grafigi Sekil 1°de
sunulmustur.

Tablo 2 incelendiginde 1996 6gretim programina gore hazirlanan A, B, E, H kodlu Lise
l.sinif ders kitaplarinda yer alan deneylerde sirasiyla gézlem becerisinin % 21,24; 23,64,
12,50; 19,15, 6lgme becerisinin % 15,04; 19,10; 17,93; 8,51, simiflama becerisinin % 11,50;
12,73; 8,15; 12,76, veri kaydetme becerisinin % 7,96; 7,27; 14,13; 8,51, sayi-uzay iligkisi
kurma becerisinin % 2,65; 2,73; 8,15; 0, iletisim becerisinin % 1,77; 5,45; 7,07; 17,02,
onceden kestirme becerisinin % 0,89; 1,81; 3,26; 6,38, degisken belirleme becerisinin % 7,08;
1,81; 6,52; 4,26, islemsel tanimlama becerisinin % 1,77; 0,91; 2,72; 4,26, sonu¢ c¢ikarma
becerisinin % 23,01; 20,91; 19,57; 17,02, deney kurgulama becerisinin % 5,31, 3,64; 0; 2,13,
degisken degistirme ve kontrol etme becerisinin % 0,89; 0; 0; 0 veri kullanma ve model
olusturma becerisinin % 0,89; 0; 0; 0 oraninda gelisiminin hedeflendigi; hipotez kurma ve
karar verme becerilerinin ise gelisimine yonelik ise herhangi bir soru/aktiviteye rastlanmadigi
gorilmektedir.

Sekil 1 incelendiginde 1996 yili 6gretim programina gore hazirlanan A, B, E, H kodlu
ders kitaplarinin tiimiinde ortak olarak sonug¢ g¢ikarma becerisinin gelisiminin ilk sirada yer
aldig1 goriilmektedir. Benzer sekilde hipotez kurma, karar verme becerilerinin gelisimine
yonelik A, B, E, H kodlu ders kitaplarinin higbirisinde herhangi bir soru ya da aktiviteye
rastlanmamistir. BSB kategorileri agisindan incelendiginde de tiim ders kitaplarinda ilk sirada
TBSB’nin, ikinci sirada DDBSB’nin ve son olarak da ODTUBSB’nin gelisiminin
hedeflendigi sdylenebilir.

I1) ikinci Arastirma Sorusuna Yénelik Bulgular ve Yorumlar

2007 y1il1 6gretim programina gore hazirlanan 2 adet 9. simif Kimya, 2 adet 9. sinif Fizik,
1 adet 9. sinif Biyoloji ders kitabinda yer alan etkinliklerin BSB’nin gelisimini hedeflemeye
yonelik belirlenen ikinci alt problemin analiz sonucu elde edilen bulgular Tablo 3’te
sunulmustur.

Bu bulgularin karsilastirmasina yonelik siitun grafigi de Sekil 2’de verilmistir.

Tablo 3 incelendiginde 2007 6gretim programlarina gore hazirlanan C, D, F, G, K kodlu
9. smif ders kitaplarinda yer alan etkinliklerde sirasiyla gozlem becerisinin % 18,24; 9,81,
7,93; 13,22; 16,20, 6lgme becerisinin % 12,40; 10,79; 10,35; 7,16; 9,15, siniflama becerisinin
% 10,94; 18,22; 11,72; 12,67; 11,97, veri kaydetme becerisinin % 10,21; 12,62; 11,72; 9,92;
9,86, sayi1-uzay iligkisi kurma becerisinin % 8,02; 3,73; 4,83; 3,58; 0,70, iletisim becerisinin
% 8,80; 21,02; 13,10; 11,57; 17,61, 6nceden kestirme becerisinin % 0,73; 4,20; 4,13; 9,92;
7,04, degisken belirleme becerisinin % 5,10; 1,86; 5,86; 7,16; 6,34, islemsel tanimlama
becerisinin % 2,20; 2,34; 8,62; 5,23; 1,41, sonu¢ ¢ikarma becerisinin %21,16; 14,95; 16,90;
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19,01; 17,61, hipotez kurma becerisinin % 0; 0,46; 2,07; 0,28; 0, deney kurgulama becerisinin
% 2,20; 0; 2,07; 0; 0,70, veri kullanma ve kontrol etme becerisinin % 0; 0; 0,69; 0,28; 1,41
oraninda gelisiminin hedeflendigi; degisken degistirme ve kontrol etme, karar verme
becerilerinin ise gelisimine yonelik ise herhangi bir soru/aktiviteye rastlanmadig
gorilmektedir.

Sekil 2 incelendiginde 2007 yili 68retim programina gore hazirlanan C, D, F, G, K
kodlu ders kitaplarinin tiimiinde ortak olarak sonug¢ ¢ikarma becerisinin gelisiminin ilk sirada
yer aldig1 goriilmektedir. Degisken degistirme ve kontrol etme, karar verme becerilerinin
gelisimine yonelik ise C, D, F, G, K kodlu ders kitaplarinin higbirisinde herhangi bir soru ya
da aktiviteye rastlanmamistir. BSB Kkategorileri ag¢isindan incelendiginde de tiim ders
kitaplarinda ilk sirada TBSB’nin, ikinci sirada DDBSB’nin ve son olarak da ODTUBSB’nin
gelisiminin hedeflendigi sdylenebilir.

111) Ugiineii Soruya Ait Bulgular ve Yorumlar

1996 ve 2007 yili 6gretim programlarina gére hazirlanan ders kitaplarinda yer alan
deney/etkinliklerin BSB’yi gelistirme diizeyleri arasindaki benzerlik ve farkliliklar
belirlemeye yonelik olan iiglincii alt problem i¢in Sekil 1 ve Sekil 2 de yer alan siitiin
grafikleri birlikte incelendiginde; her iki programa gore yazilmis tim derslere ait ders
kitaplarinda gdzlem, 6l¢me, sonu¢ ¢ikarma becerileri ortak olarak en fazla gelistirilmesi
hedeflenen beceriler oldugu goriilmektedir. Gozlem becerisinin gelisiminin hedeflenme
durumu 1996 yil1 6gretim programina gére hazirlanan Kimya ders kitaplarinda % 21,24 ve %
23,64, Fizik ders kitabinda % 12,50 ve Biyoloji ders kitabinda % 19,15 oranlarindayken; 2007
yilt 6gretim programina gore hazirlanan Kimya ders kitaplarinda % 18,24 ve % 9,81,Fizik
ders kitaplarida % 7,93 ve 13,22 ile Biyoloji ders kitabinda % 16,20 oranlarindadir. Olgme
becerisi 1996 yil1 6gretim programina gore hazirlanan Kimya ders kitaplarinda % 15,04 ve %
19,10, Fizik ders kitabinda % 17,93 ve Biyoloji ders kitabinda % 8,51 oranlarinda
gelistirilmesi hedefleniyorken; 2007 yili 6gretim programina gore hazirlanan Kimya ders
kitaplarinda % 12,40 ve 10,79, Fizik ders kitaplarinda % 10,35 ve % 7,16 ve Biyoloji ders
kitabinda ise % 9,15 oranlarinda hedeflenmektedir. Sonu¢ c¢ikarma becerisinin gelisiminin
hedeflenme durumu gelindiginde, 1996 yili 6gretim programina gore hazirlanan Kimya ders
kitaplarinda % 23,01 ve % 20,91, Fizik ders kitabinda%19,57 ve Biyoloji ders kitabinda %
17,02 seklinde iken; 2007 yil1 6gretim programina gore hazirlanan Kimya ders kitaplarinda bu
oranlar % 21,16 ve % 14,95, Fizik ders kitaplarinda % 16,90 ve % 19,01 ile Biyoloji ders
kitabinda % 17,61 seklindedir.

Hipotez kurma becerisinin gelisimi 1996 yili 6gretim programina gore hazirlanan
Kimya, Fizik ve Biyoloji ders kitaplarinda ortak olarak hedeflenmiyorken; 2007 yil1 6gretim
programina gore hazirlanan Kimya ders kitaplarinda % 0 ve 0,16 oranlarinda; Fizik ders
kitaplarinda ise % 2,07 ve % 0,28 oranlarinda hedeflenmektedir. Biyoloji ders kitabinda ise
hedeflenmemektedir. Veri kullanma ve model olusturma becerisinin gelisiminin hedeflenme
durumu 1996 yili 6gretim programina goére hazirlanan Kimya ders kitaplarinin yalnizca
birisinde % 0,89 oraninda hedeflenmisken ayni programa gore hazirlanan diger Kimya ders
kitab1 ile Fizik ve Biyoloji ders kitaplar1 ve 2007 yili d6gretim programina gore hazirlanan
Kimya, Fizik ve Biyoloji ders kitaplarinda da ortak olarak hedeflenmemektedir. Son olarak
Karar verme becerisinin ortak olarak 1996 ve 2007 yil1 6gretim programlarina gore hazirlanan
tiim ders kitaplarinda gelisimine yonelik herhangi bir ifade yer almamaktadir.
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Tablo 2. 1996 Yili Ogretim Programina Gére Hazirlanan Lise 1. Sinif Ders Kitaplarimin BSB'yi Gelistirme Durumu

Ders Kitap TBSB DDBSB ODTUBSB
Adl \odu Frekans  G* O* S* VK* SUIK* |* OK** DB** JjT** SC** HK*** DK*** DDKE*** VKMO*** K\V***
A % 21,24 1504 1150 796 265 1,77 0,89 7,08 1,77 23,01 0 5,31 0,89 0,89 0
v 60,16 32,75 7,09
B % 2364 19,10 12,73 7,27 2,73 5,45 1,81 181 091 2091 0 3,64 0 0 0
70,92 25,44 3,64
" E % 1250 1793 8,15 14,13 8,15 7,07 3,26 6,52 2,72 19,57 0 0 0 0 0
67,93 32,57 0
0 H % 19,15 851 12,76 8,51 0 17,02 6,38 4,26 4,26 17,02 0 2,13 0 0 0
65,95 31,92 2,13

Tablo 3. 2007 Yili Ogretim Programina Gére Hazirlanan 9. Sinif Ders Kitaplarimn BSB'Yi Gelistirme Durumu

Ders Kitap TBSB DDBSB ODTUBSB
AdL \odu  Frekans G* 0O* S* VK* SUIK* i* OK** DB** [T** SC** HK*** DK*** DDKE*** VKMO*** K\V***
c % 18,24 12,40 1094 10,21 8,02 8,80 0,73 510 2,20 21,16 0 2,20 0 0 0
v 68,61 29,19 2,20
D % 981 10,79 18,22 12,62 3,73 21,02 420 186 2,34 14,95 0,46 0 0 0 0
76,19 23,35 0,46
E % 793 10,35 11,72 11,72 4,83 13,10 413 586 8,62 16,90 207 2,07 0 0,69 0
" 59,65 35,51 4,83
G % 13,22 7,16 12,67 9,92 3,58 11,57 992 716 523 19,01 0,28 0 0 0,28 0
58,17 41,31 0,56
o K % 16,20 9,15 11,97 986 0,70 17,61 704 634 141 1761 0 0,70 0 1,41 0
65,59 32,4 2,11

K: Kimya, F: Fizik, B: Biyoloji; *: TBSB, **:DDBSB, ***: ODTUBSB
y yoloj
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Sekil 2. 2007 Yilr Ogretim Programina Gore Hazirlanan Lise 1. Simif Kimya, Fizik, Biyoloji Ders
Kitaplarinda Gelisimi Hedeflenen BSB 'nin Yiizdelik Dagilimi (*:TBSB, **DDBSB, ***: ODTUBSB)

TARTISMA VE SONUC

1996 ve 2007 yil1 6gretim programlarina gore hazirlanan ve bu ¢alisma kapsaminda
incelenen ¢ derse ait kitaplarin hepsinde yer alan deneylerin veya aktivitelerin daha ¢ok
temel diizey bilimsel siire¢ beceri gelistirme {izerine hazirlandigi sonucuna ulagilmistir ve
TBSB grubundan da en fazla gbzlem, 6l¢me becerilerine odaklanilmistir. Bunun yaninda
kismen de olsa {ist diizey becerilerin bir kacina yer verildigi belirlenmistir. Bu iist diizey
beceriler tiim derslere ait kitaplar i¢in, DDBSB grubundan sonug¢ cikarma, ODTUBSB
grubundan da deney kurgulama becerileri oldugu bulunmustur. Bu becerilere
deneylerde/aktivitelerde yer verilme orami farkli olup TBSB’den ODTUBSB’ye dogru
ilerledikce yani iist diizey beceri gelistirmeye dogru gidildikce bu oranlarin azaldig
belirlenmistir. Temel beceri gelisiminin ders kitaplarinda genel olarak daha fazla
hedeflenmesi ile ilgili benzer sonuca Dokme (2005) tarafindan yapilan ¢alismada da ulagilmis
olup, 6. Smif Fen Bilgisi ders kitabinda yer alan etkinliklerde BSB’nin farkli oranlarda olsa da
gelisiminin hedeflendigini belirtilmistir. Kilig, Haymana & Bozyilmaz (2008) ise 2004 yilinda
hazirlanan ilkdgretim Fen ve Teknoloji Dersi Ogretim Programi’mi bilim okur-yazarligi ve
BSB agisindan incelemis ve ¢alisma sonunda BSB’nin programda onemsendigi, ancak ders
kitaplarinda daha ¢ok temel becerilere odaklanildigini, birlestirilmis becerilerin ise geri planda
kaldigini belirtmislerdir.
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Ders kitaplarinda genel olarak daha diisiik diizeydeki BSB’ye odaklanilmas: ile ilgili
ulagilan bu sonug, tiim ders kitaplarinda yer alan deneylerin veya etkinliklerin hazirlanis tarzi
ile agiklanabilir. Kitaplarda yer alan deney veya etkinlikler, tiimdengelim odakli dogrulama
deneyi tarzindadir. Bu deney ve etkinlikler daha ¢ok belirli bir siray1 takip eden uygulama
basamaklar1 ve bu basamaklarin sonunda da elde edilen bulgularin nedeninin sorgulanmasi
seklinde, Ogrencinin deney sonunda ne elde edecegini deney baslangicinda bildigi
deneylerdir. Bu tiir deneylerle ilgili olarak Selley (1989) kitaplarda yer alan aktivitelerde
sistematik degisimlerin olmamasi, alternatif hipotezleri ¢iiriitmek i¢in degiskenlerin kontrol
edilmemesi nedeniyle bu aktivitelerin tam anlamiyla “deney” olarak kabul edilemeyecegine
vurgu yaparak, aktivitelerin ¢ogunun aslinda olaylarin veya etkilerinin gosterimi seklinde
oldugunu ifade etmistir (akt: Soyibo, 1998). Ders kitaplarinda tiimden gelim odakli deneyler
ve buna bagli olarak daha ¢ok temel diizey BSB'lere odaklanilmasi ile ilgili benzer bir sonuca
Soyibo (1998) tarafindan, Jamaika’da kullanilan ders kitaplarina yonelik bir ¢alismada
ulagilmigtir. Soyibo (1998) calismasinda 7-9. Sinif 6grencileri i¢in kullanilan 8 adet fen ders
kitabinda yer alan uygulamali aktivitelerin dgrencilerin bilimsel siire¢ becerisi kazanimlarina
etkisini incelemis ve aktivitelerin ¢ogunun tiimdengelim odakli oldugunu belirlemistir. Bu tiir
aktivitelerin ¢ocuklarin gelecekte acik-uclu bilimsel arastirmalart yiiriitebilmeleri i¢in gerekli

olan arastirma becerilerini gelistirebilecegi konusunda siiphe oldugunu belirtmistir.

Calismada ulasilan diger bir sonug, 2007 yil1 6gretim programlarinda BSB acik¢a yer
aldigr halde, bu programa uygun sekilde hazirlanan ders kitaplarinda 6grencilerin BSB
gelisimlerinin yeteri kadar dikkate alinmamasidir. Ulagilan bu sonug¢ alan yazinda yapilan
caligmalar tarafindan da desteklenmektedir. Koray vd. (2006), 9. sinif Kimya ders kitabini
BSB’nin gelisimi hedefleme durumu agisindan incelemis ve ders kitaplarmin Kimya Ogretim
Programi’na tam olarak uygun olmadigt sonucuna ulagmiglardir. 1996 yili Ogretim
programina gore hazirlanan ders kitaplar1 ile BSB gelistirme agisindan, genel olarak her iki
programa gore de hazirlanan kitaplarin 6zellikle temel becerilere odaklamasia yonelik
benzer durumun gozlenmesi, 6gretim programi degisse de kitap yazarlarinin bu farkliliklart
kitaplarina tam olarak yansitmadiklar1 seklinde yorumlanabilir. Bu durumun yazarlarla iliskili
oldugunu gosteren diger bir sonugta ayni Ogretim programina gore, farkli yazarlarca
hazirlanmis ders kitaplarindaki deney ve etkinliklerin arasinda becerilerin gelisimini
hedeflemeleri agisindan da farkliliklar olmasidir. ,

Farkli derslere ait kitaplarda yer alan deney veya etkinliklerin BSB gelistirme diizeyi
karsilastirildiginda, Oncelikle yukarida agiklandigi gibi bu deney veya etkinliklerin
timevarimsal yaklasima gore hazirlanmasindan kaynaklanan benzerliklerin, her ders derse ait
kitap i¢in gegerli oldugu sonucuna ulasilmigtir. Yani biitiin derslere ait kitaplarda temel BSB
gelistirme diizeyleri ortalamalar1 yakin olup, en fazla gelisimi hedeflenen beceriler temel
diizey BSB'lerdir. Bunun yani sira alanin 6zelligi ile agiklanabilecek, derslere bagli olarak
kitaplar arasinda baz1 kiiciik farkliliklar oldugu sonucuna da ulasilmistir. Ornegin, sayi-uzay
iliskisi becerisinin gelisimi, her iki programa gore yazilan biitin Kimya ve Fizik
kitaplarindaki etkinliklerde yer alirken, 1996 yili programina gére yazilan Biyoloji kitabinda
hi¢ yer almamakta, 2007 programina gore yazilan Kitapta ise % 1’in altindadir. Bu durum
Biyoloji dersinin dogas1 geregi sayisal hesaplamalara ¢ok fazla yer vermemesine baglanabilir.

ONERILER

Calismada ulasilan sonuglardan yola ¢ikarak su dnerilerde bulunulabilir:

Ilk sonu¢ olan ders kitaplarinda cogunlukla temel diizey (TBSB) becerilerine
odaklanilmas1 ve dgrencilerin iist diizey BSB gelisimlerinin ihmal edilmesi ile ilgili olarak,
oneriler iki kisimda toplanabilir. Ilk olarak bu durumun kaynagi olan deney tarzi ele
alindiginda, etkinlik ve deney kapsaminda Ogrenciden kendisinin bir hipotez kurmasi, bu
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hipotezi test etmesi, elde ettigi bulgular1 yorumlayarak siirece etki eden degiskenleri kendi
istegiyle degistirme firsati bulacagi timevarim odakli deneylere yer verilmesi onerilebilir. Bu
tiir deneylerle, daha iist diizey beceri gelisimi arttirilmis olacaktir. Ikinci dneri olarak, deney
tarz1 ¢ok fazla degistirilmeden de, deney iizerinde yapilacak iyilestirmelerle {ist diizey BSB
gelisimi arttirilabilir. Bu amagcla, ders kitab1 yazarlar1 eger kendileri BSB konusunda yeterli
bilgi ve deneyime sahip degilse, bu konudaki uzman kisilerden yardim alabilirler. Bu ¢alisma
ve literatiirde de gosterildigi gibi baska calismalarda iilkemizde okutulan kitaplarin bir
kisminin BSB agisindan analizi yapilmistir. Bu analiz sonuglarindan yola ¢ikilarak, eksik olan
BSB'lerin gelistirilmesi yoniinde deneylere teorik ve uygulamali kisimlar eklenerek, iist diizey
beceri gelisimine daha fazla odaklanilabilir.

Calismada ulasilan diger bir sonug olan, 6gretim programi degisiminin kitaplarda yer alan
deney veya etkinliklerdeki BSB gelisimine odaklanma durumunu ¢ok fazla etkilememesi,
ders kitab1 yazarlarinin program kazanimlarinin tiimiine ¢ok fazla bagli olmadiklarinin bir
gostergesi olabilir. Ders kitab1 yazarlari, programin biitiin kazanimlarini saglamayacak sekilde
kitaplar1 yazmalar1 konusunda uyarilabilir ve bu konuya yonelik olarak da ders kitaplarin
denetlemesi yapilabilir. Boylece, BSB kazanimlarinin tiimiiniin ders kitab1 yaziminda dikkate
alinmasi saglanabilir. Bu sonug¢ ayni1 zamanda, ders kitab1 yazarlarinin BSB konusunda yeterli
bilgiye sahip olmayabilecegini de diisiindiirmektedir. Bu nedenle, ders kitab1 yazarlari,
ozellikle etkinlik ve deneylerle ilgili olarak, hem laboratuar yaklasimlar1 konusunda, hem de
BSB gelisimi konusunda uzman olan kisilerden destek alabilirler veya kitap yazarlar arasinda
bu tlir uzman kisiler yer alabilirler.

Bu calismada 9. Sinif dersleri olan {i¢ temel fen dersi olan Kimya, Fizik ve Biyoloji
derslerine ait kitaplarin BSB ag¢isindan analizi yapilmis ve bunlarin hepsinde de ¢ogunlukla
temel becerilere odaklanildigi goriilmiistiir. Bu ii¢ dersi aym1 anda alacak 9. Smif
ogrencilerinin BSB gelisiminde bir derste olan eksikligin diger derste tamamlanma sansinin
olmadig1 goriilmekte ve 9. sinifi tamamlayan 6grencilerin bu etkinliklerin tamamini yapmis
olsalar bile, 6gretmenin o6zel gayreti ve deneylerde kendine ait eklemeleri olmamasi
durumunda sadece ilkogretim diizeyinde gelisiminin tamamlanmasi beklenen temel siireg
becerilerinin ¢ok fazla iistiine ¢ikilmayacagi agiktir. Ancak ortaggretim diizeyine gelmis bir
ogrencinin fen bilimleri alaninda ilkdgretimden getirdigi altyapisini daha da iist basamaklara
cikarmasi beklenmektedir. Ders kitaplarinda BSB agisindan var olan durumun, bu haliyle bu
beklentiyi tam olarak karsilayamayacak gibi gériinmektedir. Ogrencilerin iist diizey becerileri
gelismedigi takdirde yalniz basina veya bir grupla proje calismasi seklinde bir deneyi
kurgulama, hipotez kurma, degiskenleri belirleme ve gerektiginde bu degiskenleri kontrol
etme, elde ettigi verilerden hareketle modeller olusturma, ¢aligma sonunda da genel bir karara
varma konusunda gelisimini tamamlayamayacaktir. Dolayisiyla ilerleyen yillarda fen
bilimleri alaninda 6zgiin calismalar yapabilecek yeterlilikte olmayacaktir. Ozellikle iilkemizde
son yillarda iiniversite tercihinde fen bilimleri alanina azalan ilginin tekrar kazanilmasinda,
ogrencileri fen bilimlerinin temel amacini daha iyi anlamalarini saglayacak ve fen bilimlerine
olan ilgiyi artiracak deneyleri yapmalar1 ve {iist diizey BSB kazanimlarinin saglanmasi
oldukg¢a 6nemlidir. Bu nedenle, programlarda yer alan BSB kazanimlar1 konusundaki benzer
gelisim ders kitaplarina yansitilmasi saglanmalidir.
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SYNOPSIS
INTRODUCTION

One of the prerequisite of being a modern community is following science and
technology closely. This can be done by giving enough importance to science and technology
courses beginning from the elementary education. According to Yeany, Yap and Padilla
(1986) the scientifically literate person has a substantial knowledge base of facts, concepts,
conceptual schemes, and process skills which enable the individual to continue to learn and
think logically. So this means, for being a scientifically literate person not only having raw
knowledge packet is enough but also different implementations are required. Although, in the
past, more importance had been given to scientific knowledge rather than the ways of gaining
it. But nowadays the importance of scientific methods have been recognized by the science
community.

Science Process Skills (SPS) which were defined by Padilla (1990) are a kind of
scientific skills. According to him; SPS can be defined as a group of skills that are the
reflections of the behavior of scientists, are appropriate to many science disciplines, and are
abilities that are broadly transferable to other situations (cited in Monhardt & Monhardt,
2006).

Due to the fact that SPS is used during scientific knowledge acquisition, it has become
very important to integrate SPS into science teaching. From this point of view SPS first took
place in 2004 in science and technology curriculum. And then this continued by the year 2007
chemistry, physics and biology curriculums. So, before 2004 SPS did not been mentioned in
anywhere especially year 1996 chemistry, physics and biology curriculums. This shift in
curriculums made the researchers think about if this difference in terms of SPS in curriculums
reflected to the textbooks which were prepared according to year 1996 and 2007 curriculums
or not.
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PURPOSE of the STUDY

This study aims to examine and compare the experiments existing in 9" grade
chemistry, physics and biology textbooks based on year 1996 and 2007 curriculums in terms
of SPS development.

Research Questions

v" How is the development level of SPS in the experiments existing in 9" grade
chemistry, physics and biology textbooks prepared according to year 1996
curriculum?

v" How is the development level of SPS in the experiments existing in 9" grade
chemistry, physics and biology textbooks prepared according to year 2007
curriculum?

v" What are the differences and similarities between experiments existing in 9™ grade
chemistry, physics and biology textbooks prepared according to year 1996 and
2007 curriculums in terms of SPS development level?

METHODOLOGY
a) Research Design

This is a qualitative research. The phenomena, individuals and objects mentioned in the
research are tried to be identified in their own conditions (Karasar, 2012, p.77).

b) Sample

The sample is composed of 2 chemistry, 1 physics and 1 biology textbooks prepared
according to year 1996 curriculum and 2 chemistry, 2 physics and 1 biology textbooks
prepared according to 2007 curriculum. All of these textbooks are for 9" grade. Being
approved by the Board of Education and Discipline and used by the teachers in real classroom
experience are the selection criteria of the textbooks. For coding the textbooks pseudonyms
were used like A, B, C,D, E, F, G, H, K.

c) Data Collection

The classification about SPS developed by Sen and Nakiboglu (2012) was taken into
account during the textbook analysis. The textbooks were analyzed by using content analysis
technique. According to Carley (1993) content analysis enables quantitative analysis of large
numbers of texts in terms of what words or concepts are actually used or implied in the text
(p. 77). To analyze data eight steps were followed suggested by Carley. In the first step,
researchers of this study decided to use SPS types as analysis units. In the second step, it was
determined that which words, sentences could be used as clues for deciding if the skill is
developing or not in any experiment. These words, sentences are defined after an extended
literature research in terms of explanations, definitions and phrases separately by the authors.
Finally, the predefined quotations were defined. In the third step, the presence or frequency of
a concept was determined at the beginning only for an experiment. It was checked SPS types
development one by one. Then if a skill is aimed to develop, it is marked in the table prepared
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before. After analysis of all experiments, it was counted for every notations to identify
frequency of SPS for whole the book.

Fourth, fifth and sixth steps of content analysis were carried out by removing irrelevant
coding and generalizing the rest. The analysis process was finished by coding all the
experiments and examining results in the last step.

FINDINGS

The findings about 9™ grade chemistry, physics and biology textbooks’ analysis were
shown in the Figure 1 and Figure 2.
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Figure 1. Development levels of SPS in 9" grade chemistry, physics and biology
textbooks prepared according to year 1996 curriculum

When Figure 1 is examined, it can be seen that inferring skill is at first place in terms of
SPS development in all textbooks (A, B, E, H). Conversely, formulating hypothesize and
decision making skills are not aimed to be developed in these textbooks.
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Figure 2. Development levels of SPS in 9" grade chemistry, physics and biology
textbooks prepared according to year 2007 curriculum
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In Figure 2, inferring is the most developed skill. There were not any question or
activity for changing and controlling variables and decision making skills’ development
commonly in these textbooks.

When Figure 1 and 2 were examined together to obtain the differences and similarities
between textbooks prepared according to year 1996 and 2007 curriculums; it was found that
the most developed skills were observe, measuring and inferring skills. Besides, it was seen
that any application concerning decision making skill’s development were not placed in the
textbooks.

DISCUSSION and CONCLUSION

In generally, all the textbooks prepared according to both year 1996 and year 2007
curriculums aim to develop basic SPS, especially observe and measuring skill in this
category. Also, a few higher level SPS are aimed to be developed. Focusing on basic SPS can
be interpreted by experiments’ being deductive oriented and verification feature.

Although SPS was introduced in the year 2007 curriculum explicitly, not giving enough
importance to SPS in the textbooks prepared according to this curriculum is another result of
this study. In addition to this, there are a few differences between the textbooks in terms of
developed SPS types. This differences may be caused by nature of any discipline. For
example making number and space relation skill is aimed to be developed in biology
textbooks less than other ones.

SUGGESTIONS

In the light of results, it can be suggested that experiments should be revised in terms of
SPS by focusing on higher level SPS such as formulating hypotheses, using data and
modelling, decision making. This can be done by making experiments more inductive
oriented.

The authors of textbooks should be aware of SPS. Because if they are not, only
curriculums change, not textbooks. For proving this, the authors can get help from field
experts about this subject
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OZET

Fen bilgisi 6gretmen adaylarinin hiicre zarindan madde gecisi konusunun kapsaminda yer alan
difiizyon, difiizyon hizin1 etkileyen faktorler, osmoz, aktif tagima, diflizyon ve aktif tasimada enerji
kullanimu ile ilgili sahip olduklart kavram yanilgilarini Tahmin-Gozlem-Agiklama (TGA) ydntemini
kullanarak tespit etmek amaciyla yapilan ¢alismada deneysel aragtirma desenlerinden kontrol grupsuz son
test desen kullanilmistir. Calismada yapilacak etkinlikle ilgili tahmin, gézlem, agiklama ve tartisma
kismina iligkin sorularin yer aldigi dort bélimden olusan bir 6lgme araci hazirlanmisgtir. Hazirlanan 6lgme
arac1 Egitim Fakiiltesi Fen Bilgisi Egitimi Anabilim Dalinda 2012-2013 giiz yariyilinda 3. sinifta 6grenim
gormekte olan 89 fen bilgisi 6gretmen adayma uygulanmistir. Calisma sonucunda fen bilgisi 6gretmen
adaylarimin ¢ogunlugunun konuyla ilgili dogru bilgiler verdikleri, bununla birlikte bazi 6gretmen
adaylariin ise kavram yanilgilarina sahip olduklari tespit edilmistir. Ayrica 6gretmen adaylarinin
konuyla ilgili sahip olduklar1 kavram yanilgilarin1 yapilan etkinlik sayesinde bizzat fark etmeleri
saglanmustir.

Anahtar Kelimeler: Tahmin-Gozlem-Acgiklama Yontemi, Hiicre Zarindan Madde Gegisi, Kavram
Yanilgisi, Fen Bilgisi Ogretmen Aday.

GIRIS

Bir nesnenin zihinde olusan ilk ¢agrisimlari olan kavramlar (Cepni, 2005) benzer
ozellikteki olay, fikir ve objeler grubunun ortak adidir (Kaptan, 1998). Kavramlar
karmagiklig1 azaltarak diinyanin daha 1iyi anlasilmasina imkan verir; yeni durumlara
genelleme yapmay1 saglar; diisiinme giiclinii artirir ve bilginin uzun siireli bellege
yerlestirilmesini kolaylastirir (Aydogdu & Kesecioglu, 2005). Ogrencilerin sahip olduklar
onceki bilgileri ya da kavramlar: alternatif yapilar (Driver & Easley, 1978), cocuklarin bilimi
(Gilbert, Watts & Osborne, 1982; Gilbert, Osborne & Fensham, 1982), genel duyu kavramlari
(Halloun & Hestenes, 1985), yanlis anlama, alternatif ¢ati, kendiliginden olusan bilgiler, saf-
deneyimsiz teori (Aydogdu & Kesercioglu, 2005), kavram yanilgilar1 ya da 6n kavramlar
seklinde ifade edilmektedir (Helm, 1980; Smith, Blakeslee & Anderson, 1993). Ogrencilerde
kavram yanilgilarinin olusmasinda 6n bilgiler, 6gretim yontemleri ve ders kitaplart gibi farkl
kaynaklar etkili olmaktadir (Yagbasan & Giilgicek 2003). Kavram yanilgilar1 6grenmenin
gerceklesmesini  engellemektedir (Cetinglil & Geban, 2005). Bu nedenle kavram
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yanilgilarinin ortadan kaldirilmasi ve anlamli 6grenmenin gerceklesmesi icin mevcut
bilgilerin tespit edilmesi, Ogrenilecek bilgilerle baglanti kurulmasi ve yanlis bilgilerin
degistirilmesi gerekir. Bu degisim siireci kavramsal degisim siireci olarak ifade edilmektedir
(Smith, Blakeslee & Anderson,1993). Kavramsal degisim siirecinin baslamasi ig¢in dncelikle
kavram yanilgilarinin tespit edilmesi gerekmektedir. Bu nedenle ¢esitli yontemler kullanilarak
ogretmenlerin, 6gretmen adaylarinin, 6grencilerin vb. ilgili konulara ait kavram yanilgilarina
sahip olup olmadiklar tespit edilmelidir. Bu yontemlerden biri de tahmin-gézlem-agiklama
yontemidir.

Tahmin-gozlem-agiklama olmak tizere ti¢ asamadan olusan (Driver & Bell, 1986;
Cepni, 2011) TGA yontemi Ogrencilerin konuyla ilgili mevcut bilgilerinin (Cepni, 2011),
kavram yanilgilarinin tespit edilmesinde (Boo & Watson, 2001; Atasoy, 2004), kavramlarin
yapilandirilmasinda  (Driver & Bell, 1986) ve 0Ogretimin etkili bir sekilde
gerceklestirilmesinde kullanilan bir yontemdir (Liew & Treagust, 1995).

I- Tahmin Asamasi

Bu agamada 6grencilerden etkinlikte gegen olayla ilgili tahmin yapmalar1 ve yaptiklar
tahminleri nedenleriyle birlikte ifade etmeleri istenir. Ogrencilerin tahmin yapacaklari olayi
iyi anlamalar1 (Driver & Bell, 1986) ve tahminlerini nedenleri ile birlikte agiklamalar1 son
derece Onemlidir (Kearney & Treagust, 2001). Ciinkii o6grencilerin kavram yanilgilar
olaylarla ilgili yapacaklar1 tahminleri etkiler (Liew & Treagust, 1995). Bu sekilde de
ogrencilerin kavram yanilgilar1 ortaya ¢ikarilabilir. Ayrica tahminde bulunmak ve bu tahmini
nedenleri ile birlikte ifade etmek olayr gézlemek icin 6grenciyi motive eder ve onu gozleme
odaklar (Driver & Bell, 1986).

I1- G6zlem Asamasi

Yontemin bu asamasinda 6grencilerin tahminde bulunduklar1 olay gerceklestirilir ve
ogrencilerden etkinlikle ilgili gdzlem yapmalar istenir. Gergeklestirilen etkinliin tim
Ogrencilerin gozlem yapabilecegi sekilde olusturulmasi ve zihinsel celiski olusturacak tiirden
olmasi yontemin bu asamasini daha etkili hale getirmektedir (Tao & Gunstone, 1997).
Gozlem asamasinda bir ogrencinin diger Ogrencilerin ifadelerinden etkilenerek gozlem
verilerini degistirmesini Onlemek ic¢in Ogrencilerin olay gerceklesirken gdzlemlerini
kaydetmelerini saglamak ¢ok 6nemlidir (Driver & Bell, 1986).

I11- Aciklama Asamasi

Bu asamada Ogrencilerden tahminleri ile gozlemleri arasindaki celigkili durumlar
tartismalar1 ve acgiklamalari istenir. Ag¢iklama asamasinda O6grencilerin kavramlar1 yeniden
yapilandirmalarini saglamak amaciyla gozlemler 6gretmen rehberliginde sinifta tartisilir. Bu
asamada Ogrencilerin agiklama yapmalari, tim olasiliklar1 dikkate almalari, alternatifleri
diisinerek yorumlar iiretmeleri 6nemlidir (Driver & Bell, 1986).

Bireysel ya da grup halinde gerceklestirilebilen tahmin-gozlem-agiklama ydnteminde
(Kearney & Treagust, 2001);
e Ogrencilerin gergeklestirilecek etkinligi iyi anlamalar,
e Etkinlikle ilgili tahminlerini ve tahminlerine ait nedenleri kendi ciimleleri ile agiklamalari,
e FEtkinlikle ilgili tahminlerini hem goézleme odaklanmalari hem de tahminlerini gozleme

bagli olarak degistirmemeleri i¢in gozleme baslamadan 6nce sonuglandirmalari,

o Etkinlik gergeklesirken gézlemlerini hemen kaydetmeleri,
e Tahminleri ile gozlemlerini karsilagtirmalart gerekmektedir (Kose, Costu & Keser, 2003).

Yapilan c¢aligmalar incelendiginde TGA yontemi kullanilarak gergeklestirilen
etkinliklerin akademik basariy1 arttirdigi (Tao & Gunstone 1997; Windschitl & Andre, 1998;
Kearney & Treagust, 2001; Kearney, Treagust, Yeo & Zadnik, 2001; Kearney, 2004,
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Kiigiikozer, 2008; Bilen & Aydogdu, 2010; Bilen & Kose, 2012a, 2012b; Karatekin &
Oztiirk, 2012; Misir & Saka, 2012a, 2012b; Akgiin, Tokur & Ozkara, 2013; Yavuz & Celik,
2013); laboratuvara (Koseoglu, Timay & Kavak, 2002; Russell, Lucas & McRobbie, 2003;
Karaer, 2007; Bilen & Aydogdu, 2010), derse (Misir & Saka, 2012a, 2012b; Oner Siinkiir,
Aribas, Ilhan & Siinkiir, 2012; Yavuz & Celik, 2013) ve fen dgretimine yonelik tutumu
olumlu yonde etkiledigi goriilmektedir (Bilen & Kdose, 2012b). TGA yonteminin kavramlarin
yapilandirilmasini, anlamli ve kalict 6grenmeyi (Bilen & Aydogdu, 2010; Ozdemir, Kose &
Bilen, 2012; Yavuz & Celik, 2013), etkili ders islemeyi, 6grencilerin yanliglarini bizzat fark
etmelerini sagladig1 (Bilen & Kose, 2012b); problem ¢6zme, kavramsal anlama, uygulama
becerilerini  gelistirdigi ~ (Misir & Saka, 2012a, 2012b) ve kavram yanilgilariin
giderilmesinde etkili bir yontem oldugu tespit edilmistir (Bilen & Kose, 2012a; Misir & Saka,
2012a; Ozdemir, Kose & Bilen, 2012; Oner Siinkiir, {lhan & Siinkiir, 2013; Yavuz & Celik,
2013). TGA yontemine uygun olarak gergeklestirilen deneylerin konunun anlagilmasi
tizerinde olumlu etkileri oldugu (Tekin, 2008a, 2008b) ve yontemin ispat amaciyla yapilan
deneyleri kavramsal anlama yoniinden destekledigi ortaya konmustur (Tekin, 2008b). TGA
yonteminin 6grencilerin deneye yonelik ilgi, istek, merak (Karaer, 2007) ve motivasyonlarini
arttirdi@y; ilgi ¢ekici oldugu (Tekin, 2008b; Misir & Saka, 2012a, 2012b); derse aktif katilim1
sagladig1 ve sosyallesme tizerinde olumlu etkileri oldugu tespit edilmistir (Misir & Saka,
2012a, 2012b). TGA ydntemine uygun olarak gerceklestirilen laboratuvar uygulamalarinin
bilimsel siire¢ becerileri (Ozyilmaz, 2008; Bilen & Aydogdu, 2012; Karatekin & Oztiirk,
2012), bilimin dogas1 (Bilen & Aydogdu, 2012) ve bilimsel bilgi hakkindaki goriisler
iizerinde olumlu etkileri oldugu ortaya konmustur (Akgiin, Tokur & Ozkara, 2013).

Ayrica yapilan ¢alismalarda TGA yonteminin kavram yanilgilarinin belirlenmesinde de
etkili oldugu goriilmistiir (Liew & Treagust, 1995; Tao & Gunstone,1999; Kearney &
Treagust, 2001; Karaer, 2007; Bilen & Aydogdu, 2010; Bilen & Kose, 2012a; Misir & Saka,
2012a; Ozdemir, Kose & Bilen, 2012; Oner Siinkiir, [Than & Siinkiir, 2013).

Bu calisma fen bilgisi 6gretmen adaylarinin hiicre zarindan madde gegisi konusunun
kapsaminda yer alan diflizyon, diflizyon hizin1 etkileyen faktorler, osmoz, aktif tasima,
difiizyon ve aktif tagimada enerji kullanimu ile ilgili sahip olduklar1 kavram yanilgilarim1 TGA
yontemini kullanarak tespit etmek amaciyla yapilmistir.

Hiicre yasamsal faaliyetlerini devam ettirebilmek i¢in gerekli maddeleri yapisina alir;
olusan atik maddeleri de yapisindan uzaklastirir. Madde alimi ya da uzaklastirilmasi gibi
olaylarda hiicre zarinda devamli olarak madde gecisi olur (Aydogdu & Gezer, 2005). Hiicre
zarindan madde gecisi degisik sekillerde gerceklesmektedir. Bunlardan biri olan pasif tasima
enerji kullanmadan gerceklesen madde tasinma seklidir. Bir pasif tasima sekli olan difiizyon
ise molekiillerin ¢ok yogun bulundugu ortamdan az yogun bulundugu ortama dogru yayilmasi
olayidir (Afyon, Kaya & Yagiz, 2005). Odanin bir ucunda dokiilen kolonyanin, sikilan
parflimiin kokusunun odanin diger ucundan hissedilmesi (Kesercioglu, 2003; Aydogdu &
Gezer, 2005), amonyak, kloroform, eter gibi maddelerin bulunduklar1 siselerin acgik
birakilmasi sonucunda ¢ok kisa bir siire i¢inde kokularmin odanin her tarafina yayilmasi
difiizyonla saglanir. Maddelerden ¢ikan ve ortama yayilan koku partikiilleri canlilarin
koklama hiicreleri tarafindan algilanir. Kokunun algilanmasinda koku alma reseptorlerinin
uyarilmasi ile olusan sinir impulsu beyindeki koku alma merkezini uyarir. Koku alma
reseptOrlerinin uyarilmasi i¢in bir maddeden ayrilan gaz halindeki molekiillerin hava ile
buruna gelmesi ve buradaki sivi ortamda c¢oziinmesi gerekir. Bu olay difiizyonla saglanir
(Glines, 2006). Beherdeki saf suya bir veya iki damla miirekkebin damlatiimasiyla
miirekkepli suyun olugmasi (Kesercioglu, 2003; Aktiimsek & Konuk, 2010), suyun igine
atilan kesme sekerin esit bir sekilde dagilmasi (Kesercioglu, 2003), solunum yolu ile
aldigimiz oksijenin kana ve oradan da diger doku hiicrelerine gecisi ve solunum sonucu
olusan karbondioksit gazinin hiicrelere, kana ve oradan da akcigerlere gecisi (Kesercioglu,
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2003; Afyon, Kaya & Yagiz, 2005), hiicre igerisinde glikozun miktar1 azalinca hiicre disindan
hiicre igerisine glikoz girisi gibi pek ¢ok olay difiizyonla gergeklesir (Aydogdu & Gezer,
2005). Bir hiicreli organizmalarin besin alma veya olusan atiklar1 uzaklastirmalar difiizyon
veya aktif tasima ile saglanir (Giines, 2006, Kilig, 2009). Tek hiicreli bitkisel organizmalarin
su ve inorganik maddeleri almalar1 hiicre zarindan dogrudan difiizyonla gergeklesir (Kilig,
2009). Tek hiicrelilerde dolasim sistemi olmadigi icin madde alis verisi bulunduklari
ortamdan diflizyonla saglanir. Diflizyonun solunumun saglanmasinda da ¢ok onemli bir rolii
vardir. Birgok basit yapili canlida 6zel bir solunum sistemi gelismedigi i¢in havada bulunan
oksijenin dogrudan viicut yiizeyi ile alinmasi ve karbondioksitin de ayni1 yolla disar1 verilmesi
difiizyonla gerceklesir. Tek hiicrelilerde oldugu gibi basit ¢ok hiicreli canlilarda da hiicrelerin
her biri dogrudan hiicre yiizeyi ile solunum yaparlar. Ozel bir solunum sistemi olmayan basit
¢ok hiicreli canlilarin biitiin hiicreleri dis ortamdan oksijeni dogrudan alip karbondioksiti de
aym sekilde disar1 verirler. Bu sekildeki solunuma deri yoluyla solunum veya dolaysiz
solunum da denir. Bu durumda hiicre ile bulundugu ortam arasinda gaz degisimi difiizyonla
gerceklesir. Bu solunum sekli bazi durumlarda omurgali hayvanlar igin de 6nemli olabilir.
Ormnegin kurbaga kis uykusu sirasinda hareketsiz su altinda dururken akciger solunumu yerine
deri solunumu yapar. Deri solunumu ile almman oksijen ve atilan karbondioksit miktari
kurbaganin canli kalmasi i¢in yeterlidir (Giines, 2006). Trake sistemi ile solunum yapan
bocek, kirkayak gibi eklembacaklilarda ise trakeollerin ucunda bulunan sivinin dokular ile
trakeoller igerisinde oksijen ve karbondioksit alig verisini saglamasi difiizyonla gergeklesir
(Kilig, 2009). Cok ince ve duyarli deri olusumlar1 olan solungaclar ile sudaki oksijen kana,
karbondioksit ise kandan suya gecerek gaz alis verisi gerceklesir. Oksijence zengin olan su
solungaca girerken oksijence fakir olan kanla karsilasir. Su i¢indeki oksijen diflizyonla kana
gecerken kandaki karbondioksit de suya geger. Suda yasayan kabuklular, yumusakgalar,
kurbaga larvalar1 ve baliklarda gaz alis verisi bu sekilde saglanir. Memelilerde ise
akcigerlerde alveol denen hava keseleri vardir. Alveoller kilcal kan damarlari ile sarilmistir ve
bunlar vasitasiyla gaz alis verisi gergeklesir. Akcigerlere alinan oksijen alveollerden kilcal
damarlara, buradan da arterlerle dokulara iletilir. Dokularda hiicre metabolizmasi1 sonucu
olusan karbondioksit ise venlerle akcigerlerin alveollerine, oradan bronslara iletilir ve soluk
borusu ile disar atilir. Gogiis boslugu genislediginde i¢teki hava basinci diiser ve dis ortamin
atmosfer basincinin daha yiliksek olmasi nedeni ile havanin dis ortamdan akcigerlere girmesi
difiizyonla saglanir ve soluk alma gerceklesir. GoOgiis boslugu daraldiginda ise gogiis
boslugundaki i¢ hava basincinin atmosfer basincindan yiliksek olmast nedeni ile havanin
akcigerlerden disar1 atilmasi difiizyonla saglanir ve soluk verme olay1 gerceklesir. Soluk alma
sonucunda akcigerin alveollerine dolan havadaki oksijen miktari, arterlerle akcigere gelen
akciger kilcal damarlarmin igerdigi kandaki oksijen miktarindan daha yiiksek
konsantrasyondadir. Karbondioksit miktar1 ise soluk alma sonucunda akcigerin alveollerine
dolan havada az, arterlerle akcigere gelen akciger kilcal damarlarinin i¢erdigi kanda ise daha
fazladir. Akciger kapillerinin ve alveollerin c¢eperi ¢ok ince oldugu i¢in oksijen ile
karbondioksit kolaylikla ¢ok yogun oldugu ortamdan az yogun oldugu ortama gecer. Bundan
dolay1 oksijen difiizyonla ¢ok ince ¢eperli olan alveollerden kapillere geger. Aymi sekilde
karbondioksit de yiiksek konsantrasyonlu akciger kapillerindeki kandan diisiik
konsantrasyonlu oldugu alveollere gecer. Oksijen ve karbondioksitin gecisleri diflizyonla
saglanir. Akcigerlerden alinan oksijen biiylik kan damarlar ile kilcal kan damarlarina gelir.
Oksijen oOnce yiiksek konsantrasyonda oldugu kilcal kan damarlarindan, diisiik
konsantrasyonda oldugu hiicreler arast madde icgine, sonra da buradan yine diisiik
konsantrasyonda oldugu hiicre i¢ine geger. Hiicrelerde mitokondride oksijen kullanilmasi
sonucunda meydana gelen yanma ile olusan karbondioksit ise once yiiksek konsantrasyonda
oldugu hiicre i¢inden diisiik konsantrasyonda oldugu hiicreleraras1 madde icine, sonra da
kilcal kan damarlarina geger ve kanla akcigerlere taginir. Oksijen ve karbondioksitin bu
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gecisleri difiizyonla olur. Oksijen konsantrasyonunun yiiksek oldugu ortamlarda solunum
organlarinda bir molekiill hemoglobinin oksijenle birlesmesi sonucunda oksihemoglobin
olusur. Oksihemoglobin oksijenin ¢ok diisiik konsantrasyonda oldugu doku veya hiicrelere
geldiginde oksijen ve hemoglobin birbirinden ayrilir. Ayrilan oksijenin kilcal kan
damarlarindan alinmasi difiizyonla saglanir ve oksijen solunumda kullanilir. Hiicrelerde
metabolizma sonucu olusan karbondioksit konsantrasyonu ise kandaki karbondioksit
miktarindan daha fazla oldugu i¢in diflizyonla kana gecen karbondioksit hemoglobinle gevsek
kimyasal bir bag yaparak akcigerlere tasimnir (Glines, 2006). Diflizyon olayr bosaltimin
gerceklestirilmesinde de ¢cok onemlidir. Bazi tek hiicrelilerde bosaltim islevini gerceklestiren
kontraktil kofullarla hiicreye giren fazla suyun disar1 atilmasi difiizyonla saglanir, bu sayede
hiicre i¢i ozmotik basing diizenlenir ve metabolizma sonucu olusan amonyak disar1 atilir.
Stinger ve soOlenterler gibi bosaltim organi olmayan canlilarda metabolizma sonucu olusan
azotlu atiklarin hiicre zar1 araciligiyla disar1 atilmasi difiizyonla gerceklesir (Gilines, 2006,
237; Kilig, 2009).

“Bir hiicrenin hayatta kalmasi su alimi ile kaybi arasindaki dengeye dayanir” (Campbell
& Reece, 2010). Canlilik i¢in son derece onemli olan su hiicreye siirekli olarak giris-¢ikis
yapar. Bu ge¢iste en onemli unsur ortamlar arasindaki konsantrasyon farkidir. Canlilarda
hiicrelerin su konsantrasyonlarinin ayarlanmasi ise osmozla saglanir (Aktimsek & Konuk,
2010). Pasif tasima sekillerinden biri olan osmoz suyun kendisinin ¢ok yogun oldugu (az
yogun=hipotonik) ortamdan az yogun oldugu ortama yar1 gegirgen bir zardan difiizyonudur
(Afyon, Kaya & Yagiz, 2005). Osmoz iki sekilde gozlenir. Hiicre kendisinden daha yogun
ortama konuldugunda su kaybederek biiziiliir (plazmoliz); kendisine gére az yogun ortama
birakildig1 zaman ise su alarak siser (deplazmoliz) (Afyon, Kaya & Yagiz, 2005; Aydogdu &
Gezer, 2005).

Pek ¢ok maddenin hiicre i¢i konsantrasyonunun yiiksek olmasina ragmen hiicre
disindan hiicreye alinmasi (potasyum) veya hiicre dis1 konsantrasyonunun yiiksek olmasina
ragmen diisiik konsantrasyondaki hiicre i¢inden c¢ikarilmasi (sodyum) zorunlu oldugu i¢in
aktif tasima canlilik i¢in ¢ok 6nemlidir (Aktiimsek & Konuk, 2010). Canli hiicrelerde goriilen
aktif tagima pasif tasimadan farkli olarak molekiillerin az yogun ortamdan ¢ok yogun ortama
dogru enerji kullanilarak bir zardan tasinmasi olayidir. Aktif tagimada hiicre zarinda bunu
gerceklestiren tasiyici proteinler veya enzimler bulunur (Afyon, Kaya & Yagiz, 2005). su
bitkisi Nitella’nin ortamdan 1000 kat daha fazla K* icermesi (Afyon, Kaya & Yagiz, 2005),
suda yasayan bazi baliklarin viicudundaki fosforun deniz suyundan olduk¢a fazla olmasina
ragmen ihtiya¢ duyduklar1 fosforu biinyelerine alabilmeleri aktif tasima ile saglanir
(Kesercioglu, 2003). Hiicre membranlarindan sodyum, potasyum, kalsiyum, demir, hidrojen,
kloriir, iyodiir, iirat iyonlar1, ¢esitli sekerler, aminoasitler ve hayati 6neme sahip bir¢ok madde
aktif tagima ile taginir (Aktiimsek & Konuk, 2010). Aktif tagima sistemleri hiicre zar1 boyunca
elektriksel ve konsantrasyon gradientlerinin siirekliligini saglayarak sinir sisteminde bilgi
transferi ve kaslarda kasilma gibi bir¢ok fiziksel olayda aktif rol oynar. Bobreklerde nefron
kanalinin baslangicinda olusan ilk idrar kan plazmasina goére izotonik olmasina ragmen
toplama kanalindaki son idrar kan plazmasina gore hipertonik ve yogunlastirilmis bir
yapidadir. Na® iyonlari, aminoasitler, glukoz ve diger bazi maddelerin geri emilimi
gerceklestikten sonra havuzcukta toplanan son idrar Bowman kapsiiliindeki ilk siiziintiiden
oldukca farklidir. Nefron kanalciklarindan geri emilen iyonlar, su, tuz, seker, aminoasit gibi
pek ¢ok yararli madde kanalciklar1 saran kapiller damarlara geri verilir. Geri emilim
olaylarinin biiyiik bir kismi ise aktif tasima ile gerceklestirilir (Giines, 2006). Sinir
hiicrelerinde Na® iyonunun hiicre disina oranla 1/10, K* iyonunun ise hiicre i¢inde disina
oranla 30 kat fazla olmas1 aktif tagima ile saglanir (Afyon, Kaya & Yagiz, 2005). Bu durumda
hiicrenin i¢ ve dis tarafinda bir yogunluk farki olusur. Bundan dolay1 Na" iceri girmeye, K*
ise disar1 ¢ikmaya calisir. Na® ve K iyonlarinin hiicreye giris ¢ikislar1 impuls olusumunda
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onemli rol oynar (Giines, 2006). Bu gibi olaylar bireyin giinliik hayatinda kendi biinyesinde
ya da cevresinde gergeklestigi i¢in madde gecisi konusundaki kavramlarin dogru bilinmesi
son derece 6nemlidir.

Bu ¢alismada fen bilgisi 6gretmen adaylarinin hiicre zarindan madde gegisi konusunun
kapsaminda yer alan difiizyon, diflizyon hizin1 etkileyen faktorler, osmoz, aktif tasima,
difiizyon ve aktif tasimada enerji kullanimi ile ilgili sahip olduklar1 kavram yanilgilarinin
TGA yontemi kullanilarak tespit edilmesi amaglanmistir. Bu amag¢ kapsaminda “Fen bilgisi
O0gretmen adaylarimin hiicre zarindan madde gecisi konusunda sahip olduklar1 kavram
yanilgilari nelerdir?” sorusuna cevap aranmistir.

YONTEM

a) Arastirmanin Tiiri

Fen bilgisi 6gretmen adaylarinin hiicre zarindan madde gegisi konusundaki kavram
yanilgilarin1 incelemek amaciyla yapilan calismada deneysel arastirma desenlerinden kontrol
grupsuz son test desen kullamilmustir. Ogretmen adaylariin hiicre zarindan madde gegisi
konusu ile ilgili sahip olduklar1 kavram yanilgilarini saptamak amaci ile arastirmaci
tarafindan TGA yoOntemine uygun olarak diizenlenen etkinlik arastirmacinin rehberliginde
laboratuvarda ogretmen adaylar1 ile birlikte gergeklestirilmistir. Ogretmen adaylarmin
deneysel etkinlik oncesinde etkinlikte gegen olayla ilgili tahminde bulunmalari, tahminlerini
nedenleri ile birlikte ifade etmeleri, deneysel etkinlik siiresince gézlem yapmalari, gozlem
verilerini kaydetmeleri ve deneysel etkinlik tamamlandiktan sonra tahminleri ile gézlemlerini
karsilagtirmalart istenmistir. Aciklama asamasinda ise Ogretmen adaylarimin kavramlari
yeniden yapilandirmalarini saglamak icin Ogretmen adaylarimin yaptiklar1 tahmin ve
gbzlemler arastirmacinin rehberliginde laboratuvarda tartisilmistir. Gergeklestirilen deneysel
etkinlik ve uygulanan 6lgme araci ile 6gretmen adaylarinin konu ile ilgili kavram yanilgilari
tespit edilmis ve karara varilmistir (Sonmez & Alacapinar, 2013).

b) Calisma Grubu

Calisma grubu Egitim Fakiiltesi Fen Bilgisi Egitimi Anabilim Dalinda 2012-2013 giiz
yartyilinda 3. sinifta 6grenim goren 89 fen bilgisi 6gretmen aday1 ile olusturulmustur. Calisma
grubunun 68’ 1 kiz, 21’ 1 erkek olup; 49 u 1. ogretim, 40’ 1 II. Ogretimde Ogrenim
gormektedir.

Calisma grubu igeriginde hiicre zarindan madde gegisi konusunun yer aldigi “Genel
Biyoloji I” dersini almig Ogretmen adaylarindan secilmistir. Bu nedenle calisma grubu
belirlenirken amagli 6rnekleme yontemi kullanilmistir.  Amacgh 6rnekleme yonteminde
caligma grubu arastirmanin amacina uygun olarak secilmektedir (Cepni, 2009; Tanridogen,
2009).

) Veri Toplama Araci

Ulusal ve uluslararasi alan yazinda yer alan ¢alismalarda (Odom & Barrow, 1995;
Tarake1, Hatipoglu, Tekkaya & Ozden, 1999; Odom & Kelly, 2001; Ozmen, Sahin & Sahin,
2004; Yildirim, Nakiboglu & Sinan, 2004; Kose, 2007; Artun & Costu, 2011, Bilen, Kose &
Usak, 2011) tespit edilmis olan kavram yanilgilar1 incelenerek arastirmaci tarafindan
difiizyon, diflizyon olayinda enerji harcanip harcanmayacagi, difiizyon hizinin bagh oldugu
faktorler, osmoz, aktif tagima, aktif tagimada enerji harcanip harcanmayacagi, glikoz ve
nisastanin ayiraglari ve bu ayiraclarla tepkime sonucunda agiga c¢ikacak renklerle ilgili
sorulardan olusan bir 6lgme araci hazirlanmistir. Olgme aracinda yer alan “Beherdeki sivida
nasil bir degisim olmasin1 beklersiniz? Tahminlerinizi ve tahminlerinizin sebebini yaziniz.
Beherdeki sividan iki ayri1 deney tiipline 1-2 ml alimz. Tiiplerden birine Fehling ayiract
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damlatilip 2-3 dk 1sitildiginda nasil bir degisim olmasini beklersiniz? Tahminlerinizi ve
tahminlerinizin sebebini yaziniz. Diger tiipe de Lugol ayiract damlattiginizda nasil bir degisim
olmasini beklersiniz? Tahminlerinizi ve tahminlerinizin sebebini yaziniz.” sorusu Bilen, K&se
ve Costu (2011)’nun da calismasinda kullanmis oldugu sorulardan uyarlanmistir. Ayrica
Bilen, Kose ve Costu (2011)’nun galismasinda yer alan sorulara arastirmaci tarafindan
tahminlerinizin sebeplerini yaziniz kismi ile “Bagirsagin i¢inde nasil bir degisim olmasini
beklersiniz? Tahminlerinizi ve tahminlerinizin sebebini yaziniz.” sorusu ilave edilmistir.

Olgme aracinda yer alan sorularin 6lgme amacina uygunlugu ve &lgiilen konuyu temsil
etme glicli olan kapsam gegerliligini (Karasar, 2006) saglamak i¢in soru hazirlanacak konuya
iliskin ayrintili bilgi verilmis; 6l¢me aracinda yer alan ifadelerin 6gretmen adaylariin
konuyla 1ilgili kavram yanilgilarini tespit etmek icin yeterli olup olmadigi, gereksiz,
diizeltilmesi gereken ya da anlagilmayan herhangi bir ifade olup olmadig ile ilgili olarak
ogretim iiyesi ve Ogretmenlerden olusan uzmanlarin goriislerine basvurulmustur. Olgme
aracinda yer alan ifadelerle ilgili bir dil uzmaninin da goriisii alinmigtir. Uzmanlardan gelen
geri bildirimlere dikkat edilerek 6lgme aracinda gerekli diizeltmeler yapilmistir. Olgme
aracinda yer alan ifadelerin agik, net, anlasilir, goriiniis gecerliligi bakimindan uygun olup
olmadigint ve cevaplama siiresini tespit etmek i¢in pilot uygulama yapilmistir. Uzman
goriisleri ve pilot uygulama sonuglari dogrultusunda 6l¢me aracina son sekli verilmistir.

Hazirlanan Olgme araci dort boliimden olusmaktadir. Birinci boliimde o6gretmen
adaylarina igerisine nisasta ¢ozeltisi ve glukoz ¢ozeltisi koyulan bagirsagin iyot ¢ozeltisi-Su
ile dolu beherin i¢ine birakilmasindan 2-4 saat sonra bagirsagin icinde ve beherdeki sivida
gerceklesmesini bekledikleri degisim sorulmustur. Bu degisime yonelik tahminlerini ve
tahminlerinin sebeplerini yazmalar1 istenmistir. Ayrica Ogretmen adaylarindan beherdeki
stvidan iki ayr1 deney tiipline 1-2 ml alarak tiiplerden birine Fehling ayiract damlatip 2-3 dk
isittiklarinda ve diger tiipe de Lugol ayiract damlattiklarinda gerceklesmesini bekledikleri
degisim sorulmustur. Bu degisime yonelik tahminlerini ve tahminlerinin sebeplerini yazmalari
istenmistir. Ikinci béliimde yapacaklart deneye iliskin gdzlem yapmalari ve gdzlemlerini
yazmalar1 istenmistir. Ugiincii boliimde 6gretmen adaylarma etkinlikle ilgi olarak yaptiklari
tahminleri ve gozlemleri arasindaki benzerlikler ve farkliliklar sorulmustur. Dordiincii
boliimde ise 6gretmen adaylarina diflizyon, osmoz ve aktif tasima kavramlarinin ne anlama
geldigi, diflizyon ve aktif tasimada enerji harcanip harcanmadigi, difiizyon hizinin nelere
bagli oldugu, glikozun ve nisastanin ayiraglar ve ayiracla etkilesimleri sonucunda olusacak
renkler sorulmustur.

d) Uygulama

Hiicre zarindan madde gegisi ile ilgili etkinlik aragtirmaci tarafindan TGA yontemine
uygun olarak diizenlenmistir (bkz. Ek). TGA yontemine uygun olarak diizenlenen etkinlik
Egitim Fakiiltesi Fen Bilgisi Egitimi Anabilim Dalinda 2012-2013 giiz yariyilinda 3. smifta
O0grenim goren 89 fen bilgisi 6gretmen adayi ile birlikte arastirmacinin rehberliginde 4 saatlik
bir slirede laboratuvarda yapilmistir. Etkinlikler sirasinda 6gretmen adaylar1 laboratuvara 15-
16 kisilik gruplar halinde dontisiimlii olarak alinmistir. Sonra her grup kendi i¢inde 2-3 Kisilik
gruplara ayrilarak etkinlik yapilmistir. Arastirmaci tarafindan o6gretmen adaylarindan
etkinligin tahmin asamasinda, deney tamamlandiktan sonra bagirsagin iginde, beherdeki
stvida nasil bir degisim olacagini, beherdeki sividan iki ayri deney tiiptine 1-2 ml alinarak
tiiplerden birine Fehling ¢ozeltisi damlatilarak 2-3 dk 1sitildiginda, diger tiipe de Lugol ayiraci
damlatildiginda nasil bir degisim olacagini tahmin etmeleri, tahminlerini ve bu tahminlere
ilisgkin nedenlerini yazili olarak kaydetmeleri istenmistir. Gozlem asamasinda Ogretmen
adaylarindan kendilerine verilen formda belirtildigi sekilde deneyi yapmalari, tahminleri ile
uyusan ve uyusmayan noktalara dikkat etmeleri ve gozlemlerini yazili olarak kaydetmeleri
istenmistir. Aciklama asamasinda tahminleri ile gozlemleri arasinda karsilagtirmalar
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yapmalar1 istenmistir. Agiklama asamasinda Ogretmen adaylarimin kavramlari yeniden
yapilandirmalarmi saglamak i¢in 6gretmen adaylarinin yaptiklart tahmin ve gozlemler
arastirmacinin rehberliginde laboratuvarda tartisilmistir. Verilen tartisma sorular1 6gretmen
adaylar tarafindan cevaplandirilmistir.

e) Verilerin Analizi

Calismada fen bilgisi 6gretmen adaylarinin sorulara verdikleri cevaplar betimsel analiz
yontemi kullanilarak ¢oziimlenmistir. Arastirma sorularinda ve arastirmanin kavramsal
cercevesinde yer alan boyutlar géz 6niinde bulundurularak veri analizi i¢in uygun bir ¢erceve
olusturulmustur. Bu ¢ergeveye gore elde edilecek verilerin hangi tema altinda yer alacagi
belirlenmistir. Daha Onceden belirlenen ¢ergeveye uygun olarak veriler okunmus ve
diizenlenmistir. Okunan veriler anlamli, mantikli olacak sekilde bir araya getirilmis ve
tanimlanmistir. Tamimlanan veriler agiklanmus, iligskilendirilmis ve anlamlandirilmistir
(Yildirnrm & Simsgek, 2011). Veri analizinde temalara yerlestirilen cevaplarin frekanslari ve
yiizdeleri hesaplanmuis, frekanslar ve ylizdeler kullanilarak tablolar olusturulmus ve hazirlanan
tablolar yorumlanmustir.

BULGULAR ve YORUMLAR

Tahmin Asamasi

Fen bilgisi Ogretmen adaylarinin bagirsagin icinde gergeklesecek degisimle ilgili
tahminleri, bu tahminlere ait frekanslar ve yiizdeler Tablo 1’ de verilmistir.

Tablo 1. Fen Bilgisi Ogretmen Adaylarimn Bagirsagin Icinde Gergeklesecek Degisimle Ilgili
Tahminleri, Tahminlerine Ait Frekans ve Yiizdeler

Bagirsagin icinde Meydana Gelecek Degisim f %

Bagirsagin i¢inde lacivert-siyah bir renk olusur. ) 70 78,6
Ciinkii beherde bulunan sividaki iyot molekiilleri bagirsak zarindan igeri girer. Iyot nisastanin
aywracidir ve nisasta ile lacivert-siyah bir renk verir.

Bagirsagin icinde bulunan nisasta ve glikoz ¢ozeltisinin bir kismi behere geger. 7 7,8
Ciinkii bagirsagin igi ile dist arasindaki yogunluk farki nedeni ile bagirsagin i¢indeki maddeler
¢ok yogun ortamdan az yogun ortama geger.

Bagirsak igerisindeki glikoz behere gecer. 6 6,7
Ciinkii glikoz kii¢iik yapili bir molekiildiir.
Bagirsagin icinde bulunan nisasta ¢ozeltisinin bir kismi behere geger. 4 4.4

Ciinkii kiictik yapili bir molekiil olan nisasta ¢gok yogun oldugu ortamdan az yogun oldugu
ortama gegcis yapar.

Bagirsak icerisinde bulunan glikoz ve nisasta ¢ozeltisi mavi renk olur. 4 44
Ciinkii iyot ¢ozeltisi bagirsak igerisine gecer ve bagirsagin iginde bulunan maddelerin
aytracidir.

Herhangi bir degisiklik olmaz. 2 2,2
Cilinkii bagirsak zari iki ortamu birbirinden ayirmaktadir.

Glikoz ve nisasta bagirsak zarindan behere gegemez. 1 11
Ciinkii glikoz ve nisasta notr yapili degildir.

Fen bilgisi 6gretmen adaylarmin beherdeki sivida gergeklesecek degisimle ilgili
tahminleri, bu tahminlere ait frekanslar ve yiizdeler Tablo 2’de verilmistir.
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Tablo 2. Fen Bilgisi Ogretmen Adaylarimin Beherdeki Sivida Gergeklesecek Degisimle Ilgili
Tahminleri, Tahminlerine Ait Frekans ve Yiizdeler

Beherin icindeki Sivida Meydana Gelecek Degisim f %
Beherde bulunan sivinin rengi agilir. 43 48,3
Ciinkii iyot molekiilleri bagirsak zarindan igeri geger.

Beherdeki sivida herhangi bir degisiklik olmaz. 20 22,4

Ciinkii biiyiik yapili bir molekiil olan nisasta bagirsak zarindan disar1 ¢ikamayacagi icin iyot
¢ozeltisi ile etkilesemez.

Bagirsak igerisinde bulunan glikoz beherdeki siviya gecer. 15 16,8
Ciinkii glikoz kii¢iik yapili bir molekiildiir. Bagirsak zarindan behere gecer. Ancak beherdeki
iyot ¢ozeltisi nisastanin ayiraci oldugu i¢in herhangi bir renk degisikligi olmaz.

Beherdeki sivinin rengi lacivert-siyah olur. ' 9 10,1
Ciinkii bagirsak igerisinde bulunan nisasta ¢ozeltisi bagirsak zarindan behere geger. Iyot
¢Ozeltisi de nisastanin ayiract oldugu i¢in beher igindeki sivinin rengi lacivert-siyah olur.

Bagirsak igerisinde bulunan glikoz ve nisasta ¢ozeltisi behere gecer ve beherdeki sivinin rengi 4 4.4
lacivert-siyah olur.

Ciinkii bagirsak i¢cindeki maddeler ¢ok yogun ortamdan az yogun ortama geger. Beher igine

gecen glikoz ve nisasta ¢ozeltisi iyot ¢Ozeltisi ile lacivert-siyah renk verir.

Bos 7 7,8

Fen bilgisi 6gretmen adaylarinin beherdeki sividan bir deney tiipline 1-2 ml alinarak
Fehling ayirac1 damlatilarak 2-3 dk 1sitildiginda gerceklesecek degisimle ilgili tahminleri, bu
tahminlere ait frekanslar ve yilizdeler Tablo 3’te verilmistir.

Tablo 3. Fen Bilgisi Ogretmen Adaylarimin Beherdeki Sividan Bir Deney Tiipiine 1-2 ml Alinarak
Fehling Ayiract Damlatildiginda Gergeklesecek Degisimle Ilgili Tahminleri, Tahminlerine
Ait Frekans ve Yiizdeler

Beherdeki Sividan Bir Deney Tiipiine 1-2 ml Alinarak Fehling Ayiraci Damlatildiginda f %
Gergeklesecek Degisim
Deney tiipii igerisinde renk degisimi meydana gelir. 63 70,7

Cinkii glikoz molekiilleri bagirsak zarindan behere geger. Beherden alacagimiz siviya
Fehling ayiract damlattigimizda Fehling glikozun ayiraci oldugu igin kiremit kirmizist bir
renk olusur.

Deney tiipiinde herhangi bir degisiklik olmaz. 16 17,9
Ciinkii bagirsagin igindeki glikoz ¢ozeltisi beherdeki siviya gegemez.
Bos 10 11,2

Fen bilgisi 6gretmen adaylarinin beherdeki sividan bir deney tiipiine 1-2 ml alinarak
Lugol ayiract damlatildiginda gerceklesecek degisimle ilgili tahminleri, bu tahminlere ait
frekanslar ve ylizdeler Tablo 4’ te verilmistir.

Tablo 4. Fen Bilgisi Ogretmen Adaylarimin Beherdeki Stvidan Bir Deney Tiipiine 1-2 ml Alinarak
Lugo! Ayiract Damlatildiginda Gergeklesecek Degisimle 1igili Tahminleri, Tahminlerine Ait
Frekans ve Yiizdeler

Beherdeki Sividan Bir Deney Tiipiine 1-2 ml Alinarak Lugol Ayiract Damlatildiginda f %
Gerceklesecek Degisim

Degisim olmaz. 54 60,6
Ciinkii Lugol nisastanin ayiracidir ve bagirsak i¢indeki nisasta ¢ozeltisi behere gecemez.

Renk degisimi olur. 25 28,1

Ciinkii Lugol nisastanin ayiracidir ve bagirsak i¢indeki nisasta ¢ozeltisi behere gegecegi igin
lacivert-siyah bir renk olusur.

Bos 10 11,2
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Gozlem Asamasi

Tahmin-gozlem-agiklama yonteminin ikinci asamasi olan gozlem asamasinda fen bilgisi
Ogretmen adaylarindan kendilerine verilen formda belirtildigi sekilde deneyi yapmalari,
deneyi dikkatli bir sekilde gozlemlemeleri ve gézlem verilerini o anda yazarak kaydetmeleri
istenmistir.

Ogretmen adaylarinin gdzlemleri neticesinde kaydettikleri veriler incelenmis ve bu
gbzlemlerden bir tanesi 6rnek olarak asagida sunulmustur.

“Nisasta molekiilleri biiyiik yapili oldugu icin bagirsak zarindan beherdeki siviya
gecemedi. Beher icerisindeki iyot ¢ozeltisi bagirsak zarindan iceri girdi. Iyot ¢dzeltisi
nisastanin ayiract oldugu i¢in bagirsagin icerisinde lacivert-siyah renk olustu. Iyot ¢dzeltisi
bagirsak i¢ine gectigi i¢in beherdeki sivinin rengi zamanla a¢ildi. Bagirsagin i¢indeki glikoz
molekiilleri kiigiik yapili oldugu i¢in bagirsak zarindan behere gecti. Beherdeki sividan bir
deney tlipline 1-2 ml alip iizerine Fehling ¢ozeltisi damlatarak 2-3 dk 1sittigimizda kiremit
kirmizisi renk degisimi gerceklesti. Ancak beherdeki sividan bagka bir deney tiipiine 1-2 ml
alip tlizerine Lugol ¢ozeltisi damlattigimizda bagirsak i¢indeki nisasta molekiilleri beherdeki
stviya gecemedigi i¢in renk degisimi gergeklesmedi.*

Aciklama Asamasi

Tahmin-gozlem-agiklama yonteminin {iglinci asamasit olan ag¢iklama asamasinda
O0gretmen adaylarinin kavramlar1 yeniden yapilandirmalarim1 saglamak igin Ogretmen
adaylarinin yaptiklar1 tahmin ve gozlemler arastirmacinin rehberliginde laboratuvarda
tartigtlmustir. Ogretmen adaylarinin gézlemleri ile uyusmayan tahminleri asagida sunulmustur.

Bagirsagin icinde meydana gelecek degisim

e Bagirsagin icinde bulunan nisasta ve glikoz ¢6zeltisinin bir kism1 behere gecer.
Bagirsagin i¢inde bulunan nisasta ¢ézeltisinin bir kism1 behere gecer.

Bagirsak igerisinde bulunan glikoz ve nisasta ¢ozeltisi mavi renk olur.
Herhangi bir degisiklik olmaz.

Glikoz ve nisasta bagirsak zarindan behere gecemez.

Beherdeki sivida meydana gelecek degisim

e Beherdeki sivida herhangi bir degisiklik olmaz.

e Beherdeki sivinin rengi lacivert-siyah olur.

e Bagirsak igerisinde bulunan glikoz ve nisasta ¢ozeltisi behere gecer ve beherdeki sivinin
rengi lacivert-siyah olur.

Beherdeki sividan bir deney tiipiine 1-2 ml alinarak Fehling ayiract damlatilip 2-3 dk
isitildiginda gerceklesecek degisim
e Deney tiipiinde herhangi bir degisiklik olmaz.

Beherdeki sividan bir deney tiipiine 1-2 ml alinarak Lugol ayiract damlatildiginda
gerceklesecek degisim
e Renk degisimi olur.
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Fen bilgisi 6gretmen adaylarinin difiizyon ile ilgili cevaplari, bu cevaplara ait frekanslar
ve ylizdeler Tablo 5’ te verilmistir.

Tablo 5. Fen Bilgisi Ogretmen Adaylarimin Difiizyon ile Ilgili Cevaplari, Cevaplarina Ait Frekans ve

Yiizdeler
Difiizyon f %
Molekiillerin ¢ok yogun ortamdan az yogun ortama enerji harcanmadan ge¢mesi 78 87,6
Molekiillerin az yogun ortamdan ¢ok yogun ortama gecmesi 5 5,6
Molekiillerin az yogun ortamdan ¢ok yogun ortama enerji harcanmadan gecmesi 4 4,5
Molekiillerin az oldugu yerden ¢ok oldugu yere yar1 gegirgen bir zar yardimiyla gegmesi 1 11
Molekiillerin rastgele hareket etmesi 1 11

Fen bilgisi 6gretmen adaylarmin difiizyonda enerji harcanmasi ile ilgili cevaplari, bu
cevaplara ait frekanslar ve ylizdeler Tablo 6’da verilmistir.

Tablo 6. Fen Bilgisi Ogretmen Adaylarimn Difiizyonda Enerji Harcanmasi ile Ilgili Cevaplart,
Cevaplarina Ait Frekans ve Yiizdeler

Difiizyonda Enerji Harcanmasi f %
Difiizyonda enerji harcanmaz. 88 98,8
Difiizyonda enerji harcanir. 1 1,1

Fen bilgisi 6gretmen adaylarinin difiizyon hizinin bagh oldugu faktorlerle ilgili
cevaplari, bu cevaplara ait frekanslar ve yiizdeler Tablo 7°de verilmistir.

Tablo 7. Fen Bilgisi Ogretmen Adaylarimn Difiizyon Hizimn Bagh Oldugu Faktérlerle Ilgili
Cevaplari, Cevaplarina Ait Frekans ve Yiizdeler

Difiizyon Hizinin Bagh Oldugu Faktorler f %

Bolgeler arasindaki derigim farki arttik¢a difiizyon hizi artar. 71 79,7
Sicaklik arttik¢a difiizyon hiz1 artar. 71 79,7
Bos 18 20,2

Fen bilgisi 6gretmen adaylarinin osmoz ile ilgili cevaplari, bu cevaplara ait frekanslar
ve ylizdeler Tablo 8’de verilmistir.

Tablo 8. Fen Bilgisi Ogretmen Adaylarimin Osmoz ile Ilgili Cevaplari, Cevaplarina Ait Frekans ve

Yiizdeler
Osmoz f %
Su molekiillerinin bir zardan difiizyonla gegmesi 48 539
Su molekiillerinin difiizyon yolu ile suyun ¢ok yogun oldugu ortamdan az yogun oldugu ortama 24 26,9
gecmesi
Su molekiillerinin az yogun ortamdan ¢ok yogun ortama segici gecirgen bir zardan enerji 5 5,6

harcanmadan gegmesi

Su molekiillerinin suyun az yogun oldugu ortamdan ¢ok yogun oldugu ortama gegmesi 3 3,3
Hiicrenin igerisine sivi alarak turgorlu hale gelmesi 3 3,3
Maddenin su alma istegi 2 2,2
Bos 4 4.4
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Fen bilgisi 6gretmen adaylarin aktif tasima ile ilgili cevaplari, bu cevaplara ait
frekanslar ve ylizdeler Tablo 9°da verilmistir.

Tablo 9. Fen Bilgisi Ogretmen Adaylarinin Aktif Tasima ile Ilgili Cevaplari, Cevaplarina Ait Frekans
ve Yiizdeler

Aktif Tagima f %

Molekiillerin enerji harcanarak az yogun ortamdan ¢ok yogun ortama gegirilmesi 51 573
Enerji harcanarak molekiillerin bir ortamdan digerine gegirilmesi 14 157
Molekiillerin difiizyonun aksi yonde hareket etmesi 10 112
Molekiillerin enerji harcanarak ¢ok yogun ortamdan az yogun ortama gegirilmesi 9 10,1
Molekiillerin az yogun ortamdan ¢ok yogun ortama enerji harcanmadan gegirilmesi 1 11

Bos 4 4.4

Fen bilgisi 6gretmen adaylarinin aktif tasimada enerji harcanmasi ile ilgili cevaplari, bu
cevaplara ait frekanslar ve ylizdeler Tablo 10’da verilmistir.

Tablo 10. Fen Bilgisi Ogretmen Adaylarimn Aktif Tasimada Enerji Harcanmasiyla Ilgili Cevaplari,
Cevaplarina Ait Frekans ve Yiizdeler

Aktif Tasimada Enerji Harcanmasi f %
Aktif tasimada enerji harcanir. 83 93,2
Aktif tagimada enerji harcanmaz. 6 6,7

Fen bilgisi 6gretmen adaylarinin bir ortamda glikoz tayinine yonelik cevaplari, bu
cevaplara ait frekanslar ve ylizdeler Tablo 11°de verilmistir.

Tablo 11. Fen Bilgisi Ogretmen Adaylarimn Bir Ortamda Glikoz Tayiniyle Ilgili Cevaplar,
Cevaplarina Ait Frekans ve Yiizdeler

Bir ortamda glikoz varsa ...... l...... ile muamele edince ...... 2...... renk verir.

1 2 f %

Fehling ¢ozeltisi Kiremit kirmizisi 81 91,0
Fehling ¢ozeltisi Bos 3 3,3

Fehling ¢ozeltisi Lacivert-mavi 2 2,2

Iyot ¢ozeltisi Kiremit kirmizisi 2 2,2

Bos Bos 1 1,1

Fen bilgisi 6gretmen adaylarinin bir ortamda nisasta tayinine yonelik cevaplari, bu
cevaplara ait frekanslar ve yiizdeler Tablo 12°de verilmistir.

Tablo 12. Fen Bilgisi Ogretmen Adaylarimn Bir Ortamda Nisasta Tayiniyle Illgili Cevaplari,
Cevaplarma Ait Frekans ve Yiizdeler

Bir ortamda nisasta varsa ...... 1...... ile muamele edince ...... 2...... renk verir.

1 2 f %

Tyot ¢ozeltisi Lacivert-siyah 83 932
Iyot ¢Ozeltisi Kirmizi 2 2,2

Iyot ¢ozeltisi Bos 2 2,2

Iyot ¢Ozeltisi Sari 1 1,1

Bos Bos 1 1,1
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TARTISMA ve SONUC

Calisma sonucunda bazi fen bilgisi 6gretmen adaylarmin bagirsagin icinde bulunan
coOzeltilerden sadece nisasta ¢dzeltisinin, bazilarinin da nisasta ve glikoz ¢ozeltisinin bagirsak
zarindan behere gegecegini ve beherdeki sivinin lacivert-siyah bir renk alacagini ifade ettikleri
saptanmistir. Bu durum Ogretmen adaylarinin molekiillerin biiytlikliigline dikkat etmeden
molekiiliin biiyiikliigii ne olursa olsun zardan gegebilecegini diisiindiiklerini ve bir
polisakkarit olan nisastanin bagirsak zarindan gecebilecegi seklinde kavram yanilgilarina
sahip olduklarin1 gostermektedir. Bununla birlikte bir polisakkarit olan nisasta bagirsak
zarindan behere gegemeyecegi i¢in beherdeki sivida lacivert-siyah renk degisimi gozlenmesi
de miimkiin degildir. Benzer sekilde alan yazinda da fen bilgisi 0gretmen adaylarimin
nisastanin bagirsagin disina ¢ikarak mavi mor renk degisimine neden olacagi seklinde kavram
yanilgisina sahip olduklari tespit edilmistir (Bilen, Kése & Usak, 2011). Buna karsin bazi
O0gretmen adaylarinin nisasta ve glikozun nétr yapili olmamasi nedeni ile bagirsak zarindan
behere gecemeyecegini, nisasta ve glikozun ayiraci olan iyot ¢ozeltisinin bagirsagin igerisine
gecerek bagirsak icinde bulunan nisasta ve glikoz c¢ozeltisinin mavi renk olmasin
saglayacagint ifade ettikleri tespit edilmistir. Bu durum ogretmen adaylarinin glikoz
¢ozeltisinin bagirsak zarindan behere gegemeyecegi ve iyot ¢ozeltisinin hem nisasta hem de
glikozun ayraci oldugu seklinde kavram yanilgilarina sahip olduklarini ortaya koymaktadir.
Ogretmen adaylarinin bazilarinin nisastanmn kiigiik yapili, bazilarmin ise biiyiik yapili bir
molekiil oldugunu ifade ettikleri goriilmistiir. Nisastanin biiylik yapili bir molekiil oldugunu
ifade eden 6gretmen adaylarinin nisastanin bagirsak zarindan gegemeyecegini bu nedenle de
beherdeki sivida herhangi bir degisiklik olmayacagini ifade ettikleri saptanmistir. Bu durum
Ogretmen adaylarinin glikoz ¢ozeltisinin bagirsak zarindan behere ve iyot ¢dzeltisinin de
bagirsak zarindan iceri gegemeyecegini diislindiiklerini ortaya koymaktadir. Gerek glikoz
cozeltisinin behere gecmesi gerekse beherdeki iyot cozeltisinin bagirsak zarindan igeri
gecmesi olaylarinda beherdeki sivida degisim godzlenecektir. Ogretmen adaylarmim bir
boliimiiniin ise bagirsak zarinin her iki ortami birbirinden ayirmasi nedeni ile herhangi bir
degisiklik olmayacagini ifade ettikleri tespit edilmistir. Bu durumdan 68retmen adaylarinin
hiicre zarmin segici gecirgen olmadigini diisiindiikleri anlagilmaktadir.

Baz1 6gretmen adaylarinin beherdeki sividan bir miktar alinarak iizerine Fehling ayiraci
damlatilip 1sitildiginda bagirsagin igerisindeki glikoz ¢ozeltisi beherdeki siviya gecemeyecegi
icin herhangi bir degisim olmayacagini ifade ettikleri saptanmistir. Bu durum &gretmen
adaylarmin  glikoz ¢0zeltisinin  bagirsak zarindan  gegcemeyecegini  diislindiiklerini
gostermektedir. Alan yazinda da fen bilgisi 6gretmen adaylarinin beherdeki suya Fehling
cozeltisi damlatildiginda “bir sey olmaz” seklinde benzer bir kavram yanilgisina sahip
olduklar1 tespit edilmistir (Bilen, Kose & Usak, 2011). Bazilarinin ise (% 28,1) beherdeki
stvidan deney tiipline bir miktar alinarak tizerine Lugol ayiraci damlatildiginda bagirsak
icerisinde bulunan nisasta behere gececegi icin lacivert-siyah bir renk olusacagini ifade
ettikleri saptanmistir. Buradan 6gretmen adaylarinin bir polisakkarit olan nigastanin behere
gecebilecegini ancak iyot ¢ozeltisinin bagirsak zarindan igeri gecemeyecegini diisiindiikleri
anlasilmaktadir. Alan yazinda da fen bilgisi 6gretmen adaylarinin “nisasta disar1 ¢ikar mavi
mor renk olusur” seklinde benzer bir kavram yanilgisina sahip olduklar1 saptanmistir (Bilen,
Kose & Usak, 2011). Ayrica alan yazinda “Bir tarafinda nisastali su, diger tarafinda saf su ve
arada yari-gecirgen zar bulunan bir diizenekte her iki taraf izotonik olana kadar nisasta gegisi
devam eder. Nisasta biiyiik taneciklidir. Yari-gecirgen zardan once saf su, daha sonra nisasta
gecisi olur ve her iki taraf izotonik olur.” seklinde nisastanin zardan gececegine yonelik
kavram yanilgisi tespit edilmistir (Yildirim, Nakiboglu & Sinan, 2004).

Bazi 6gretmen adaylarinin difiizyonu molekiillerin az yogun ortamdan ¢ok yogun
ortama ge¢mesi, molekiillerin az yogun ortamdan ¢ok yogun ortama enerji harcanmadan
gecmesi, molekiillerin az oldugu yerden ¢ok oldugu yere yar1 gecirgen bir zar yardimiyla
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gecmesi olarak tanimlamalar1 yogunluk, az ve ¢ok yogun ortamlardaki madde miktar ile ilgili
kavram yanilgilarina sahip olduklarin1 ortaya koymaktadir. Alan yazinda yer alan
caligmalarda da fen bilgisi (Yildirim, Nakiboglu & Sinan, 2004) ve sinif 6gretmeni adaylari
tarafindan (Artun & Costu, 2011) difiizyon kavraminin “az yogun ortamdan ¢ok yogun
ortama ge¢is” olarak yanlis tanimlandigi saptanmistir. Bazilarinin ise diflizyonu molekiillerin
rastgele hareket etmesi olarak tanimlamalar1 difiizyonda molekiillerin ¢ok yogun oldugu
ortamdan az yogun oldugu ortama geg¢is yaptigina dikkat etmediklerini ortaya koymaktadir.
Baz1 6gretmen adaylarinin da difiizyonda enerji harcanacagi seklinde yanilgili cevaplar
vermelerinden diflizyonu bir pasif tasima sekli olarak diisiinmedikleri anlagilmaktadir.

Baz1 6gretmen adaylar1 osmoz olayini su molekiillerinin az yogun oldugu ortamdan ¢ok
yogun oldugu ortama ge¢mesi seklinde tanimlamislardir. Bu tanimlama 6gretmen adaylarinin
osmoz olayin1 bir pasif tasima sekli olarak diisiinmediklerini ve bu konuda kavram
yanilgilarina sahip olduklarim1 ortaya koymaktadir. Alan yazinda da osmoz kavraminin
“suyun ¢ok yogun ortamdan az yogun ortama dogru hareket etmesi” olarak yanlis
tanimlandig1 ortaya konmustur (Odom & Barrow, 1995; Tarak¢i, Hatipoglu, Tekkaya &
Ozden, 1999; Odom & Kelly, 2001; Ozmen, Sahin & Sahin, 2004; Kose, 2007; Aykurt &
Akaydin, 2009; Artun & Costu, 2011; Kurt & EKici, 2013).

Ogretmen adaylarmin bir boliimiiniin aktif tastmay1 molekiillerin enerji harcanarak ¢ok
yogun ortamdan az yogun ortama gegirilmesi, bagka bir boliimiiniin ise molekiillerin az yogun
ortamdan ¢ok yogun ortama enerji harcanmadan gegirilmesi seklinde tanimladiklart ve aktif
tasimada enerji harcanmayacagini ifade ettikleri saptanmistir. Bu durumdan ogretmen
adaylarinin az ve c¢ok yogun ortamda bulunan molekiillerin miktarlari, az ve ¢ok yogun
ortamlardan birinden digerine molekiillerin geg¢isinde enerji harcanma ya da harcanmama
durumlar ile ilgili kavram yanilgilarina sahip olduklar1 anlasilmaktadir.

Baz1 6gretmen adaylarinin glikozun ayiraci olarak Fehling ¢ozeltisini yazmalarina
karsin renk degisimini ya hi¢ yazamadiklar1 ya da lacivert-mavi yazdiklar1 tespit edilmistir.
Bazilarinin ise glikozun ayiract olarak iyot ¢ozeltisini, renk degisimi olarak da kiremit
kirmizisim1 yazdiklar1 goriilmiistiir. Buradan 6gretmen adaylarinin bir boliimiiniin glikozun
ayiract ya da ayiragla tepkimesi sonucunda olusacak renkle ilgili kavram yanilgilaria sahip
olduklar1 anlasilmaktadir. Ogretmen adaylarmim bir kismmin nisastanmn ayiraci olarak iyot
¢ozeltisini yazmalarina karsin renk degisimini ya hi¢ yazamadiklar1 ya da kirmizi, sari
yazdiklar1 saptanmistir. Buradan 6gretmen adaylarinin nisasta ve iyot ¢ozeltisinin etkilesimi
sonucunda olusacak renkle ilgili kavram yanilgilarina sahip olduklar1 anlagilmaktadir. Alan
yazinda da fen bilgisi 6gretmen adaylarinin nisastanin iyot ile etkilesimi sonucunda kiremit
kirmizist renk olusacagi seklinde kavram yanilgisina sahip olduklari saptanmistir (Bilen, Kose
& Usak, 2011). Ogretmen adaylarmin bazilarmin ayiraglar konusunda sahip olduklari bu
kavram yanilgilar1 bir ortamda bulunan glikozun ya da nisastanin tayininde sikinti
yasamalarina neden olacagi i¢in 6zellikle temel organik besin maddelerinin ayiraglarinin ve
tepkimeler neticesinde olusacak renklerin bilinmesi ¢ok énemlidir.

Sonu¢ olarak bu calismada alan yazinda belirtilen kavram yanilgilarina benzer
yanilgilarin yaninda farkli kavram yanilgilarina da rastlanmistir. Yapilan ¢aligmanin hiicre
zarmdan madde gegisi konusu ile ilgili olarak sadece soru sorup-cevap almaktan ziyade TGA
yontemi kullanilarak uygulamali bir sekilde gerceklestirilmesi ile 6gretmen adaylarina sahip
olduklar1 kavram yanilgilarin1 bizzat uygulama yaparak fark etme ve diizeltme imkani
saglanmustir.
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ONERILER

Ogretmenler derste hiicre zarindan madde gegisi konusunu giinliik yasamdan gesitli
orneklerle baglanti kurarak igslemelidir. Ayrica sadece teorik bilgi vermektense ogrencilerin
deney ve gdzlem yapmalaria imkan vererek konuyu somutlastirmalidir. Ogrencilerin konu
ile ilgili tahminlerini ve tahminlerinin nedenini ifade etmelerine, gbzlem yapmalarina ve
tahminleri ile gézlemleri arasinda karsilastirma yapmalarina imkan verecek tartisma ortamlari
olusturmalidir. Ogretmenler 6grencilerin konuyla ilgili kavram yamlgilarini tespit etmeli,
bunu sadece soru sorup-cevap almaktan ziyade TGA gibi uygulamaya dayali yontemleri
kullanarak gergeklestirmeli ve Ogrencilere sahip olduklar1 kavram yanilgilarini bizzat
uygulama yaparak fark etme ve diizeltme firsati vermelidir. Diflizyonla hiicre zarindan
gecebilen ve gegemeyen maddeler, az yogun ortam, ¢ok yogun ortam, molekiillerin az yogun
ve ¢ok yogun oldugu ortam ve ayiraglar deney, gézlemlerle desteklenerek 6gretilmelidir.

Bu calismada fen bilgisi 6gretmen adaylarinin hiicre zarindan madde gecisi
konusundaki kavram yanilgilar1 incelenmistir. Gorev yapmakta olan fen ve teknoloji
Ogretmenlerinin, biyoloji ve kimya 6gretmenlerinin, biyoloji ve kimya 6gretmen adaylarinin,
ortaokul ve lise Ogrencilerinin de hiicre zarindan madde gecisi konusundaki kavram
yanilgilarinin tespit edilmesinin gerekli ve Onemli oldugu diisiiniilmektedir. Ayrica
arastirmaci tarafindan hiicre zarindan madde gecisi konusunda sinirli sayida kavram tizerinde
calisilmigtir. Hiicre zarindan madde gegisi konusunda kolaylastirilmis difiizyon, izotonik
ortam, hipotonik ortam, hipertonik ortam, hemoliz, plazmoliz, deplazmoliz, osmotik basing,
turgor, turgor basinci, emme kuvveti, endositoz, fagositoz, pinositoz, ekzositoz kavramlarini
icerecek sekilde daha genis kapsamli ¢alismalar yapilabilir.
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SYNOPSIS
INTRODUCTION

To eliminate misconceptions which interfere with learning (Cetingiil ve Geban, 2005)
and achieve meaningful learning, it is necessary to identify the current knowledge of students,
allow them to make associations with newly learned information, and correct any incorrect
information they might hold. Such a process of change is also described as process of
conceptual change (Smith, Blakeslee ve Anderson,1993). To initiate a process of conceptual
change, it is first necessary to identify existing misconceptions. For this reason, various
methods should be employed to determine whether individuals have misconceptions
regarding the relevant subject. One of such methods is the prediction-observation-explanation
(POE) method.

As its name implies, the POE method consists of three stages referred to as prediction,
observation, and explanation (Driver ve Bell, 1986; Cepni, 2011). This method allows the
identification of students’ current knowledge regarding a subject (Cepni, 2011), the
identification of their misconceptions (Boo ve Watson, 2001; Atasoy, 2004), the structuring
of their concepts (Driver ve Bell, 1986), and the effective implementation of teaching
practices (Liew ve Treagust, 1995).

Cells obtain the substances they need to continue their vital activities from their
surroundings, and excrete waste substances. As a result of events such as the intake and
excretion of substances, there is a constant flow of substances across the cell membrane
(Aydogdu ve Gezer, 2005). The passage of substances through the cell membrane takes place
in different ways (Afyon, Kaya ve Yagiz, 2005). As these processes constantly occur within
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the bodies of individuals and also in their environment as part of daily life, it is important that
individuals have the correct knowledge of the concepts regarding the passage of substance
through cell membranes.

PURPOSE of the STUDY

The purpose of this study was to identify, by employing the POE method, the
misconceptions of science teacher candidates regarding diffusion, the factors affecting
diffusion, osmosis, active transport, and the energy used in diffusion and active transport,
which represent different aspects of the passage of substances through cell membranes.

METHODOLOGY

The study used a posttest design without a control group. The study group consisted of
a total of 89 third-year science teacher candidates attending the Department of Science
Teaching of a Faculty of Education. Within the study group, 68 of the participants were
female, while 21 were male. In addition, 49 of the teacher candidates were participating in
daytime education/courses, while 40 were participating in evening education/courses.

An assessment tool was prepared based on an evaluation of the misconceptions
identified in studies from the national and international literature (Odom ve Barrow, 1995;
Tarake1, Hatipoglu, Tekkaya ve Ozden, 1999; Odom ve Kelly, 2001; Ozmen, Sahin ve Sahin,
2004; Yildirim, Nakiboglu ve Sinan, 2004; Kose, 2007; Artun ve Costu, 2011, Bilen, Kose ve
Usak, 2011). The assessment tool was then finalized based on the opinions of experts and the
results of pilot applications. The study data were analyzed using the descriptive analysis
method.

FINDINGS, DISCUSSION and RESULTS

According to the study results, some of the science teacher candidates described that
among the different types of solutions placed within the intestines, only the starch solution
would pass through the intestinal membrane into the beaker, causing the liquid inside the
beaker to turn into a dark blue-black color. Other teacher candidates described that both starch
and glucose solutions would cause the same effect. This indicated that without taking the size
of molecules into account, the teacher candidates assumed that all molecules could pass
through the membrane regardless of its size. They thus held the misconception that starch,
which is a polysaccharide, can pass through the intestinal membrane. In addition, just as
starch cannot pass through the intestinal membrane to enter into the beaker, it also cannot
cause the liquid inside the beaker to turn into a dark blue-black color. It was similarly
observed in the literature that in certain studies, science teacher candidates held the
misconception that starch would move through the intestinal membrane, and cause the liquid
within the beaker to turn into a blue-purple color (Bilen, Kose ve Usak, 2011). On the other
hand, some of the teacher candidates described that starch and glucose would not be able to
cross the intestinal membrane into the beaker due to their neutral charge, and that it would be
iodine solution — which is the reagent of starch and glucose — that would pass into the
intestine, causing the starch and glucose solution within the intestine to turn blue. This
indicated that the teacher candidates held the misconception that glucose would not pass
through the intestinal membrane, and that the iodine solution was a reagent for both starch
and glucose. It was also observed that some of the teacher candidates described starch as a
small-structured molecule, will others described it as a large-structured molecule. Teacher
candidates who described it as a large-structured molecule also expressed that starch would
not pass through the intestinal membrane, and that consequently no changes would be
observed in the liquid within the beaker. This indicated that the teacher candidates assumed
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the glucose solution would not pass through the intestinal membrane into the beaker, and also
that the iodine solution would not move from the beaker into the intestine by passing through
the intestinal membrane. The passage of the glucose solution in the intestine into the beaker,
as well as the passage of the iodine solution in the beaker into the intestine, would both result
in a color change in the beaker’s liquid content. Some of the teacher candidates expressed that
since the intestinal membrane separated the two environments (i.e. the interior and exterior of
the intestine), the liquid in the beaker would not undergo any changes. This view indicated
that these teacher candidates did not consider cellular membranes as being selectively
permeable.

Some of the teacher candidates expressed that in the case that Fehling’s solution is
dropped onto an aliquot of the liquid in the beaker, no change would be observed in the
beaker liquid, since there would be no glucose solution passing through the intestinal
membrane into the liquid in the beaker. The literature described similar misconceptions
among other science teacher candidates, who also expressed that “nothing would happen” in
the case that Fehling’s solution would be dropped into the water in the beaker (Bilen, Kdse ve
Usak, 2011). On the other hand, some (28.1%) of the teacher candidates expressed that when
Lugol’s iodine is dropped onto a aliquot of water from the beaker, the water would turn dark
blue-black color, since the starch in the intestine would pass into the water in the beaker. This
reflects the teacher candidates’ view that starch, which is a polysaccharide, could pass into the
beaker’s water through the intestinal membrane, while the iodine solution would not be able
pass through the membrane into the intestine’s interior. In the literature, it is possible to
observe similar misconceptions among science teacher candidates who express that starch
would exit the intestine by passing through the membrane, causing a blue-purple color to
form (Bilen, Kose ve Usak, 2011). In addition, the following misconception describing that
starch can pass through the membrane was also identified in the literature: “In a setup where
starchy water on one side and pure water on the other side are separated by a semi-permeable
membrane, the starch would keep moving through the membrane until an isotonic solution is
obtained on both sides. Starch consists of large particles. As result, pure water would be the
first to pass through the semi-permeable membrane, followed by starch, causing both sides to
become isotonic” (Yildirim, Nakiboglu ve Sinan, 2004).

Some of the teacher candidates defined diffusion as the movement of molecules from a
less concentrated environment to a more concentrated environment; the movement of
molecules from a less concentrated environment to a more concentrated environment without
expending any energy; or the movement of molecules from a less concentrated environment
to a more concentrated environment with the aid of a semi-permeable membrane. These
descriptions indicated that the teacher candidates had misconceptions regarding the amount of
substances in less and more concentrated environments. Other studies in the literature also
noted that certain science teacher (Yildirim, Nakiboglu ve Sinan, 2004) and classroom teacher
candidates (Artun ve Costu, 2011) erroneously described the concept of diffusion as the
“movement from a less concentrated environment to a more concentrated environment.”
Some of the teacher candidates described diffusion as the random movement of molecules,
which indicated their lack of knowledge that diffusion involves the movement of molecules
from a more concentrated environment to a less concentrated environment. Other teacher
candidates erroneously replied that diffusion required the expenditure of energy, indicating
that they did not think of diffusion as a form of passive transport.

Some of the teacher candidates defined osmosis as the movement of water molecules
from a less concentrated environment to a more concentrated environment. This definition
indicated that the teacher candidates did not consider osmosis as a form of passive transport,
and that their opinions on this subject were based on misconceptions. It was observed that the
literature also provided an incorrect definition for the concept of osmosis, describing it as “the
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movement of water from a more concentrated environment to a less concentrated
environment” (Odom ve Barrow, 1995; Tarake1, Hatipoglu, Tekkaya ve Ozden, 1999; Odom
ve Kelly, 2001; Ozmen, Sahin ve Sahin, 2004; Kdse, 2007; Aykurt ve Akaydin, 2009; Artun
ve Costu, 2011; Kurt ve Ekici, 2013).

A portion of the teacher candidates defined active transport as the passage of molecules
from a more concentrated environment to a less concentrated environment, while another
portion of the teacher candidates defined it as the passage of molecules from a less
concentrated environment to a more concentrated environment. In addition, some of the
teacher candidates expressed that active transport required no expenditure of energy. This
indicated that the teacher candidates had misconceptions regarding the quantity of molecules
in less and more concentrated environments, and on whether molecules expend energy when
passing from a less or more concentrated environment to an environment of a different
concentration.

It was observed that although some of the teacher candidates described Fehling’s
solution as a glucose reagent in their writings, they either made no mention of color change,
or described it as having a blue-dark blue color. Other teacher candidates described the iodine
solution as the glucose reagent, and that the color change would be to brick red. This
indicated that a portion of the teacher candidates had misconceptions regarding the glucose
reagent or the color which formed following the reaction of glucose with the reagent.
Although certain teacher candidates described the iodine solution as a starch reagent, they
either made no mention of the color change or described it as being red or yellow. This
indicated that the teacher candidates had misconceptions regarding the color that forms as a
result of the reaction between starch and iodine solution. The literature also described that
certain science teacher candidates held the misconception that the reaction of starch and
iodine would result in a brick red color (Bilen, Kose ve Usak, 2011). The misconceptions that
certain teacher candidates had regarding reagents is likely to cause issues for them in the
proper identification of glucose or starch in a particular environment. For this reason, it is
important to ensure proper knowledge of the reagents for basic organic food substances, and
of colors which form as a result of their reactions.

In conclusion, this study identified new types of misconceptions in addition to those
described in the literature. In addition, by employing the POE method, this applied study
enabled the identification and correction of the teacher candidate’s misconceptions during the
application of the study procedures.

SUGGESTIONS

In classes, teachers should teach the passage of substances through cellular membranes
by making associations to various examples from daily life. Furthermore, rather than
providing only theoretical information, students should be allowed to gain a more concrete
understanding of the subject by performing experiments and observations. A discussion
environment should be created, in which students can express their predictions on the subject
along with their reasoning, perform observation on the subject, and make comparisons
between their predictions and observations. The misconceptions of teachers and students on
the subject should be identified, and students should be provided the opportunity to notice and
correct their misconceptions by using applied methods such as the POE. The teaching of the
passage of substances through cellular membranes should be supported by experiments and
observations.

We believe that it is both necessary and important to identify the similar misconceptions
that science and technology teachers, biology and chemistry teachers, biology and chemistry
teacher candidates, and middle school and elementary school teachers have regarding the
passages of substances through cellular membranes. In addition, the current study investigated
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only a limited number of concepts regarding the passage of substances through cellular
membranes. More comprehensive studies could be conducted by also including the concepts
of facilitated diffusion, isotonic environment, hypotonic environment, hypertonic
environment, hemolysis, plasmolysis, deplasmolysis, osmotic pressure, turgor, turgor
pressure, suction force, endocytosis, phagocytosis, pinocytosis, and exocytosis.
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Ekler/Appendix

Hiicre Zarindan Madde Gegisi Konusu ile Ilgili TGA Yontemine Uygun Olarak Diizenlenen
Etkinlik

Arag ve Geregler

% 80’lik glukoz ¢ozeltisi, benedict (benedikt) ¢ozeltisi veya Fehling ¢ozeltisi, eriyebilen
nisasta ¢ozeltisi, iyot ¢ozeltisi, damlalik, huni, kaynar su banyosu, beher, su, 20 cm uzunlukta
bagirsak parcasi, ip.

Tahmin Asamasi

Islatip bir ucunu bagladigimiz bagirsagin igine nisasta ¢ozeltisi ve glukoz ¢ozeltisi
koyduktan sonra diger ucunu da baglayarak iyot ¢6zeltisi-su bulunan beherin igine birakip 2-4
saat bekledikten sonra;
1- Bagirsagin i¢inde nasil bir degisim olmasini beklersiniz? Tahminlerinizi ve tahminlerinizin
sebebini yaziniz.
2- Beherdeki sivida nasil bir degisim olmasini beklersiniz? Tahminlerinizi ve tahminlerinizin
sebebini yaziniz.
3- Beherdeki sividan iki ayr1 deney tiiptine 1-2 ml alarak;
3.a- Tiiplerden birine Fehling ayiract damlatilip 2-3 dk 1sitildiginda nasil bir degisim olmasini
beklersiniz? Tahminlerinizi ve tahminlerinizin sebebini yaziniz.
3.b- Diger tiipe de Lugol ayiract damlattiginizda nasil bir degisim olmasini beklersiniz?
Tahminlerinizi ve tahminlerinizin sebebini yaziniz.

Gozlem Asamasi

Bagirsagi 1slatip bir ucunu iyice baglayalim. Yirtik olmadigini ve su sizdirmadigini kontrol
edelim.

Bagirsagin igine 7-8 cm yiikseklikte nisasta ¢ozeltisi koyalim. Uzerine 5-6 ml glukoz ¢dzeltisi
ekleyelim.

Nisasta ¢ozeltisi ve glukoz ¢ozeltisini koyduktan sonra bagirsagin diger ucunu da sikica
baglayalim. Bagirsagi musluk suyunda yikayalim.

Beherin icine musluk suyu doldurup suyun icine agik kahverengi elde edene kadar iyot
¢ozeltisi damlatalim (50 ml *ye 5 ml olacak sekilde veya daha fazla da olabilir).
Hazirladigimiz bagirsagi iyot ¢ozeltisi damlattigimiz su dolu beherin i¢ine koyalim.

2-4 saat sonra (daha da fazla beklenebilir) bagirsagi beherden ¢ikarip muslukta yikayalim.
1-Bagirsagin i¢indeki renk degisimini inceleyelim.

2-Beherdeki sividaki renk degisimini inceleyelim.

3- Beherde bulunan s1vidan iki deney tiipline 1-2 ml alalim.

3.a- Tiiplerden birine Fehling ayiract damlatip 2-3 dk 1sitarak renk degisimini inceleyelim.
3.b- Diger tiipe de Lugol ayiract damlatarak renk degisimini inceleyelim.

Aciklama Asamasi
1- Etkinlikle ilgi olarak yaptiginiz tahminleri ve gozlemleri karsilastiriniz.

Tartisma Sorulari

1- Difilizyon nedir?

2- Difiizyonda enerji harcanir. (Qdogru Oyanlis
3- Difiizyon hizi nelere baghdir? Agiklayimiz.

4- Osmoz nedir?

5- Aktif tasima nedir?

105




106 Journal of Turkish Science Education. 11(4),81-106

6- Aktif tasimada enerji harcanmaz. (Odogru Oyanlis

7- Bir ortamda glikoz VarSa.....oovveienianannnns aylraci ile muamele
edince......covvviiiiiinnns renk verir.
8- Bir ortamda nisasta VAISA...virienrennenneannnns ayiract ile muamele

edince.....oovvviiiin, renk verir.



