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ABSTRACT

This study investigates Portuguese science teachers’ and Portuguese high school students’ views
regarding nature of science, scientific models and Geoscience models and explores the relations
between their views. It also examines how Portuguese science teachers value and use models in
science classroom. A survey was applied to 145 science teachers and 415 students of the last year of
secondary school, who answered to 14 multiple choice questions. Descriptive analyses showed that
teachers and students hold intermediate views regarding nature of science and scientific models. Some
errors were also detected concerning Geoscience models. T-test analyses showed significant
differences between teachers and students’ views, as teachers gave globally more informed answers.
Authors considered that more attention should be given to teachers training regarding those issues and
that more research is needed in order to understand how teachers deal with nature of science teaching
and how they value and use models in classes.

Keywords: Nature of Science; Scientific Models; Geoscience Education; Science Teachers’ Views; High
School Students’ Views.

INTRODUCTION

Scientific literacy has been recognized as a crucial learning outcome, in order to prepare
students to take decisions and to act as informed citizens regarding scientific, personal and
societal issues (Praia, Gil-Pérez, and Vilches, 2007; Smith, Loughran, Berry, and
Dimitrakopoulos, 2012). Hodson (1998) argues that scientific literacy, as well as Science
Education, must imply the learning of science - acquiring and developing conceptual and
theoretical knowledge; the learning to do science — engaging in and developing expertise in
scientific inquiry and problem-solving and the learning about science - developing an
understanding of the nature and methods of science, appreciation of its history and
development. In fact, many educational reforms highlight both the development of scientific
literacy and of informed views of Nature of Science (NOS), being the last one a fundamental
component of scientific literacy (Abd-El-Khalick, 2006; McComas and Olson, 1998). Indeed,
Portuguese Science Education standard documents also emphasizes the importance of
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developing NOS understanding and of developing scientific literacy as a way to understand,
reflect and act in our world.

In spite of all the relevance that NOS understanding has to scientific literacy and
Science Education, many studies disclose that students possess inadequate views of NOS
(Bell, 2006; Bell, Blair, Crawford, and Lederman, 2003; Lederman, 1992; Praia et al., 2007).
This can be due to inadequate references to NOS in science textbooks and in other curricular
materials and also to the reliance on implicit approaches to NOS instruction (Bell 2006;
McComas, Clough, and Almzroa, 1998). However, it is remarkable how teachers play an
important role in students’ educational experience (Matthews 1990; McComas et al., 1998),
failing to emphasize NOS aspects to their students. Bearing this in mind, some studies reveal
that teachers, although having an adequate understanding of NOS, normally do not give too
much attention in the design and development of learning activities that prompt a suitable
construction of their students’ NOS views (Abd-El-Khalick, Bell and Lederman, 1998;
Buaraphan, 2012). In fact, as McComas et al. (1998) argued “... an understanding of the
nature of science is a necessary, but insufficient condition, for purposeful teaching to facilitate
student understanding of the nature of science” (p.20). Reis and Galvado (2004) suggest a
diversity of factors that influence teachers’ translation of their views about NOS and of their
conceptions regarding the teaching and learning of science into their classroom practices, such
as the curriculum, the national exams, their previous experiences with scientific activities and
their own educational goals.

Scientific Models (SM) are considered to have an important role not only in scientific
practice but also in Science Education, being a powerful tool for engaging students in
thinking about science (Halloun, 2007; Justi and Gilbert, 2002; Justi, 2009; Oh and Oh,
2011). Apart from promoting the development of adequate understandings of nature of
models, as well as of NOS, in science classroom, models can facilitate the understanding of
complex knowledge and phenomena, can foster the construction of adequate mental models
and can engage students in inquiry activities. Thus, Portuguese Science Education standard
documents also highlight the resort to models in science classes, especially in Geoscience
classes. As Geoscience research heavily resorts to models and analogical thinking we
consider essential the use of Geoscience models in Geoscience classes promoting science
classes’ activities that reflect scientists’ activities.

Within this framework, we considered important to asses science teachers and K-12
students’ views on NOS and SM and to analyse the relationship, if any, between their views.
Moreover, we also wanted to examine how science teachers deal and use models in the
classroom, as well as to evaluate students’ and teachers’ knowledge regarding some
Geoscience models referred in the Portuguese curriculum.

THEORETICAL BACKGROUND

Nature of Science and Science Education

Nature of Science (NOS) “is a fundamental domain for guiding science educators in
accurately portraying science to students” (McComas et al. 1998, p.4). In fact, NOS describes
how science works, what science is, how scientists operate and how science relates with
society, merging aspects of history, sociology, philosophy and psychology of science
(McComas et al. 1998).

Regardless all the debates regarding NOS concepts among philosophers, historians,
sociologists of science and science educators, there is a general consensus of NOS concepts
that are important and should be focused in science classes for the development of students’
science views and scientific literacy (Abd-El-Khalick, et al., 1998; Abd-El-Khalick, 2006;
Bell, 2006; McComas and Olson, 1998). Abd-El-Khalick et al. (1998) have suggested some
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characteristics of the scientific enterprise that are suitable and accessible for K-12 students,
relevant for their daily lives and not contentious (Abd-El-Khalick et al., 1998; Lederman,
Abd-El-Khalick, Bell and Schwartz, 2002; Liu and Lederman, 2007). These characteristics
include the views that scientific knowledge is tentative (it changes as new evidences are found
and as existing evidences are reinterpreted); empirically based (based on and/or derived from
observations of the natural world that are filtered through our perceptions and
instrumentations); subjective (theory-laden); partly the product of human inference,
imagination and creativity and that is socially and culturally embedded. The distinction
between observation and inference, the inexistence of a general and universal scientific
method and the functions of and relationships between theories and laws are other important
aspects referred by the authors.

Understanding NOS is considered to be central for achieving scientific literacy and also
for the improvement in science teaching and learning process. In fact, there are many reasons
to include NOS in science curriculum. For example, McComas et al. (1998) argued that it
helps students in learning science content and in understanding how science operates; it
increases interest in science and enhances informed decision making and it could assist
teachers in understanding students’ views and in implementing effective educational actions.
Matthews (1989/ 1990) stated that NOS also prompt the development of critical thinking and
promote a greater awareness of the achievement of science and intellectual excitement that
science involves. Moreover, the development of NOS understanding is also related to the
development of argumentation skills and to the construction of stronger counterarguments
(Khishfe, 2012).

As McComas et al. (1998) argued teachers have the central role of providing an
accurate description of the function, processes and limits of science, instead of engaging
students in deep discussions that are characteristic of philosophers of science. Besides, each
NOS aspect could be focused at different levels of complexity in science classes depending on
students level (Lederman et al., 2002).

However, and despite all the benefits of developing NOS understandings in science
classes, many studies reveal that students do not possess an adequate view of NOS (Bell,
2006; Bell et al., 2003; Lederman 1992; Praia et al., 2007; Khishfe, 2012).

Scientific Models and Science Education

Schwarz et al. (2009) defined a Scientific Model (SM) “as a representation that
abstracts and simplifies a system by focusing on key features to explain and predict scientific
phenomena” (p. 633). Despite all model definitions found in the literature and all the diversity
of models, we must say that a model is a representation of a target, and it is considered a
mediator connecting a theory and phenomenon (Giere, 2004; Oh and Oh, 2011). Models can
also represent a variety of targets which are represented for some purpose (Giere, 2004; Giere,
2010; Oh and Oh, 2011). In fact, a model does not copy reality; it consists of a representation
of reality that varies with our purposes (Matthews, 2007).

Models and modelling play a central role not only in scientific enterprise but also in
Science Education (Halloun, 2007; Justi and Gilbert, 2002; Oh and Oh, 2011), being the
understanding of models an important issue of one’s understanding of science (Gobert et al.,
2011). Models are powerful tools that scientists use in developing scientific knowledge. As a
result, models and modelling activities in science classes may contribute to the understanding
of many aspects of scientific inquiry and of different aspects of NOS, as they contribute to the
understanding of the tentativeness of models; of the role that creativity plays in the
construction of models and of the multiplicity of models, among others (Crawford and Cullin,
2004).
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In fact, models and modelling are essential to achieve the three main Science Education
aims suggested by Hodson (1998). Models and modelling activities allow students to: (i) learn
of science - as students come to know the major models that are the products of science; (ii)
learn how to do science - by creating and testing their own models and (iii) learn about
science - by constructing an adequate view of the nature of models and by being able to
appreciate the role of models in the accreditation and dissemination of the products of
scientific enquiry (Justi and Gilbert, 2002; Justi and Gilbert, 2003).

Although all the reported positive effects of model-based approaches, it is crucial that
teachers clearly understand the value and nature of models and modelling for the purpose of
using models in science classrooms in an effective way (Oh and Oh, 2011). Based on a
literature review, Oh and Oh (2011) identified five relevant subtopics that teachers of science
must know concerning the nature of models and modelling: meaning of a model, purposes of
modelling, multiplicity of scientific models, change in scientific models and uses of models in
the science classroom. Concerning the last subtopic, these authors also emphasize the need
for students to participate in student-centred modelling activities, in order to make their
learning more meaningful.

However, some studies unveil that teachers reveal limited and naive views about models
in science and for teaching and that they do not usually rely on models and modelling
activities in their classes (Crawford and Cullin, 2004; Justi and Gilbert, 2002; Khan, 2011;
Wang et al., 2014).Therefore, in our study, we aimed to analyse both Portuguese science
teachers and high school students’ views regarding some NOS aspects, emphasizing the
aspects related to models nature. Giving the relevance of teachers in students NOS
understandings, we also wanted to compare science teachers and high school students’ views
regarding those aspects.

Geoscience Models and Science Education

Although SM are undoubtedly important in Science Education, we must say that they
play an even greater role in Geoscience Education, as this scientific area heavily depends on a
diversity of models (Oh and Oh, 2011). In fact, geoscientists resort to comparisons and SM as
they deal with processes and forces that cannot be directly perceived (Jee et al., 2010). In this
way, Portuguese Geoscience Curriculum highlights the use of models in Geoscience classes
and it suggests a diversity of Geoscience models, such as the earth’s internal structure model
and the solar system model (Torres, Moura, Vasconcelos and Amador, 2013a).

The use of models, especially the simulation of geological phenomena, contributes to
the development of different competencies which are fundamental in Geoscience learning and
thinking, as it contributes to a better understanding of deep time, as well as to the
development of spatial vision (Bolacha, Moita de Deus and Fonseca, 2012). Additionally, the
analysis of the historical evolution of scientific models is crucial for students to understand
science construction and evolution; constraints, contexts and issues that limit, influence or
promote scientific knowledge development and the importance of different data in models
design. Moreover, models can be really useful for teachers in classroom to demonstrate how
things work and to explain sophisticated knowledge (Oh and Oh, 2011). However, the use of
models in classroom should overtake the traditional way that only emphasis the learning of
science (Torres, Moutinho, Almeida and Vasconcelos, 2013Db).

Considering that teachers are those who determine a considerable part of students’
educational experience, it is important that they have a clear and valid notion of models and
their nature in order to use models effectively in science classes (Oh and Oh, 2011; Torres et
al., 2013a).
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The main purpose of this study was to examine Portuguese science teachers and
Portuguese high school students’ views on nature of science and scientific models and to
explore the relationship, if any, between their views.

Additionally, we intended to analyse how Portuguese science teachers value and use
models in science classroom. Moreover, due to the relevance that Geoscience models have in
Geoscience research and education, we also aimed to evaluate and compare Portuguese
science teachers and Portuguese high school students’ knowledge regarding some Geoscience
models recommended in Portuguese curriculum.

Consequently, our main research questions were:

(1) What are the Portuguese Science Teachers and Portuguese High School
Students’ views on Nature of Science and Scientific Models? Are their views related?

(i) How do Portuguese Science Teachers value and use models in science
classroom?

(iii) How well do Portuguese Science Teachers’ and Portuguese High School
Students’ know Geoscience Models? Is their knowledge related?

METHODOLOGY

This research is included in a broader study that mainly aims to improve teachers’ views
regarding Nature of Science (NOS) and Scientific Models (SM) and consequently students’
views and learning.

In this first stage of the research, which mainly intends to evaluate Portuguese science
teachers and Portuguese high school students’ views of NOS and SM, a survey research was
performed. With this purpose, a questionnaire was constructed and administered both to high
school students of the last year of high school and to middle and high school science teachers
(teachers that teach students with ages ranging from 10 to 17) from different schools of
Portugal. A descriptive and statistical analysis was developed after data collection.

The paper questionnaire was applied to high school students in classes either by their
teachers or by one member of the research team. This instrument was also administrated to
teachers, on paper or by digital support. When using the digital one, we also asked teachers to
collaborate with us and to request their colleagues to participate in the study.

a) Sample
Table 1. Students characterization (n=415).

Gender

Age Failed in school Main future courses desired
Female Male
f f f
0

(%) (%) Mean SD (%) Course %
Medicine 31.2
239 176 55 Psychology 17.6
(57.6) (42.4) tr.2r 055 (13.3) Do not know 156
Primary Teaching 11.8

Legend: f- frequency; % - percentage.

In this study, participants comprised two groups. Four hundred and fifteen high school
students, with ages ranging from 16 to 19 (Table 1), and one hundred and forty five science
teachers, with ages ranging from 23 to 63 (Table 2), from different regions of Portugal
answered the questionnaire.
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Table 2. Teachers characterization (n=145).

Gender o
Age Qualifications

Female Male

f f Mean SD f %
(%) (%)

BSc 94 64.8

MSc 38 26.2

(§72.54) (112E.36) 43.71 9.1 PhD _ 1 0.7

BSc + other qualification 10 6.9

MSc + other qualification 2 1.4

Legend: f- frequency; % - percentage.

b) Instrument

The questionnaire focused mainly on science teachers and high school students’ views
on NOS, SM and Geoscience models and was designed by two authors of the research team
after a deep study and analysis of relevant literature and research. It only focused in some
aspects concerning NOS understanding, as we wanted to achieve a general overview
regarding both science teachers and high school students’ views. We also wanted to
essentially analyse their views regarding NOS, emphasizing their views related to scientific
models (epistemological views and content knowledge about Geoscience models).

The questionnaire had some initial questions in order to gather personal socio-
demographic data of the respondents and the main questionnaire comprised 11 closed
guestions and 3 semi-open questions.

The first part of the questionnaire comprised 7 closed questions that were elaborated
based on recent literature regarding NOS and SM. The questions refer to 3 different topics
regarding NOS and to 4 topics about SM (Table 3).

Table 3. Topics under analysis regarding NOS and SM issues.

Issue Topic under analysis Authors of reference
Tentativeness of scientific knowledge Lederman et al. (2002); Liu & Lederman (2007).
NOS Creativity and imagination in science Lederman et al. (2002); Liu & Lederman (2007).

McComas (1998); Lederman et al. (2002); Liu &

Scientific theories and laws Lederman (2007).

Theories, phenomena and models Oh & Oh (2011).

Scientific models nature Abd-El-Khalick et al. (1998); Oh & Oh (2011).
SM Definition of scientific model Danusso et al. (2010).

Scientific models in science classes Justi & Gilbert (2002).

The general format of each of these questions comes from the Views on Science-
Technology-Society (VOSTS) questionnaire structure, developed by Aikenhead and Ryan
(1992) (VOSTS questionnaire is available on: http://www.pearweb.org/atis/tools/15).

Regarding each topic presented, teachers and students were asked to choose only one of
seven options that best match their opinion. The seven options provided included: (i) four
statements that reveal different points of view concerning each topic and that were derived
from major results obtained in other previous studies and (ii) three neutral statements that
represent other possible responses: ‘I have difficulties in understanding the above sentences’;
‘I do not have enough knowledge to make a choice’ and ‘None of the options reflects my
point of view’.
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We tried to diminish some ambiguity problems, using choices that derived from results
of other studies. Also, the three neutral options may avoid the selection of a random answer
that could distort students and teachers’ opinions and consequently the results and may also
contribute to a better and a deeper understanding of the results.

The following 3 semi-open questions, which comprised the second part of the
questionnaire, were mainly related to the use of models in science classes. High school
students and science teachers were asked about the way models and simulations are used in
science classrooms and teachers were requested to justify their decisions, by writing their own
reasons.

After a review of the literature, the first two parts of the questionnaire were content
validated by two Science Education experts. It suffered some adjustments in order to make
each option simpler and more concise. To better validate the questionnaire, the first two parts
of the questionnaire were initially administered to a preliminary sample (Torres et al. 2013b).
However, no difficulties were detected during the fulfilment of the questionnaire. Moreover,
concerning the first seven questions almost all respondents chose one of the main four options
provided. Only an average of 7.9% selected one of the 3 other neutral options. This means
that the main options provided were understood and that they generally fitted the views of the
majority of respondents that answered the questionnaire.

The last four closed questions intended to evaluate high school students and science
teachers’ knowledge regarding four Geoscience SM recommended in national curriculum. In
these last four questions, teachers and students were asked to choose one option from the five
provided. The five options provided included: (i) 1 correct answer; (ii) 3 wrong answers and
(iii) 1 neutral (I do not know) answer. This third part of the questionnaire was content
validated with the support of both, literature revision and two Science Education experts.

Having in mind that the students who participated in the study were already attending
the last year of the secondary school and the aim of comparing teachers and students views,
the questions of the questionnaires administered were the same (except for questions related
to the use of models in science classes, as we can see in tables 7 and 8).

c) Data Analysis
Nature of Science and Nature of Models

To analyse science teachers and high school students’ answers regarding NOS and SM,
a preliminary descriptive statistic was made using SPSS 21 version. For each question,
science teachers and high school students were asked to choose one option of 7 possible
answers that best match their opinion. These 7 possible answers were classified into different
categories: “uninformed”, “informed”, “naive” and “neutral”, as presented in table 4 and 5.
Informed answers correspond to answers which were closer to contemporary views and
uninformed answers to answers that do not match and that deviate the most from those views.
Naive answers were those that do not completely match those views. For each question, there
are one informed, one uninformed, 2 naive and 3 neutral possibilities.

After this descriptive analysis it was performed a t-test to compare the results obtained
by science teachers with the ones obtained by high school students. For this purpose, answers
were scored from -1 to 2, according to the correspondent category. To “uninformed” answers
it was attributed the worst score (-1) and to “informed” answers it was attributed the best
score (2). “Naive” answers were scored with 1 point and the “neutral” responses were scored
with 0 points. After this score process, a t-test was performed.

Scientific Models in Science Classes
Concerning the use and valorization of models in science classes, a content analysis had
to be previously made to science teachers justifications that support their choice regarding the
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use of models in science classrooms. This content analysis which involved the definition of
different categories and codes was performed by two researches separately. Afterward,
categories and codes attributed to each answer were compared and discussed in order to
guarantee a homogeneous and reliable codification of data. After that, a descriptive statistical
analysis was also undertaken concerning science teachers and high school students’ answers,
by presenting the percentage of the selected answers and of the main justifications provided.

Geoscience Models

To evaluate science teachers and high school students’ knowledge regarding
Geoscience SM, 4 different SM that students learn through their school training were chosen
and a descriptive study was undertaken. Science teachers and high school students’ answers
were classified into “wrong”, “correct” and “neutral” categories. Correct answers were valued
with 1 point, wrong answers with -1 point and neutral answers (I do not know) with 0 points.
Afterward, a t-test was performed in order to compare the results obtained by science teachers

and by high school students regarding Geoscience models.

FINDINGS
Nature of Science and Nature of Models

The answers given to the 7 closed questions regarding nature of science and models
nature are presented in the tables 4 and 5.

As shown in table 4, science teachers and the majority of high school students do not
considered scientific knowledge absolute. However, the bulk of both science teachers and
high school students held a naive view concerning its tentative aspect. On the subject of
creativity and imagination, the majority of respondents considered that they are needed in the
development of scientific knowledge. Still, a considerable percentage of them considered that
creativity and imagination are only needed in some stages of the research. Concerning
theories and laws definition, the majority of science teachers and high school students held
naive or even uninformed views about it.

In general terms, it is possible to verify that both science teachers and high school
students held intermediate views regarding NOS.

Regarding the relation between theories, phenomena and models, 79,3% of science
teachers recognized that a model is a representation of phenomena and serves as a ‘bridge’
connecting a theory and a phenomenon. On the other hand, a high percentage of high school
students (45,6%) held an uninformed view about this issue, mixing up models with theories
(Table 5).

The bulk of respondents considered that scientific models result from inference.
However, still 13,6% of high school students considered that scientific models are a copy of
reality.
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Table 4. Category and rate of responses regarding NOS aspects.

Question and answer options Ca;ﬁg\?vg of i
STs HSSs

Q1 — Regarding scientific knowledge, you consider that ...
Scientific knowledge is absolute and correct, being a proven truth. Uninformed 0 3.9
Scientific knowledge, although reliable, is tentative and never certain. Informed 31 39.8
tsegﬁggilfci)z)lznowledge change solely with new information and advanced Naive 559 508
s;:llledr:iljlc knowledge is tentative due to insufficient evidence for proving their Naive 55 31
I have difficulties in understanding the above sentences. 0 0
I do not have enough knowledge to make a choice. Neutral 0 0.5
None of the options reflects my point of view. 7.6 1.9
Q2 — Relating to creativity and imagination, you think that...
They are not necessary in the construction of scientific knowledge. Uninformed 1.4 5.8
Only make sense in planning and design stage. Naive 6.2 15.2
They are needed in the development of scientific knowledge. Informed 67.6 50.4
They are needed during all the research except in the data collection stage. Naive 24.8 22.9
I have difficulties in understanding the above sentences. 0 1.0
I do not have enough knowledge to make a choice. Neutral 0 1.0
None of the options reflects my point of view. 0 3.9
Q3 — Regarding theories and laws, you consider that...
'(I)’tr;:zc:ries and laws are different kinds of knowledge and one cannot become the Informed 76 6.3
Theories evolve to laws with the evidence accumulation. Naive 379 39.2
Laws reflect a proven knowledge and so they are more certain than theories. Naive 9.0 28.1
IF;;HV\(/:.r sgeréraet :é([t)cl)agg;ieorcsat(i); r?;egﬁgrl]gr:sef:]r:.i theories constitute descriptions of Uninformed 359 290
I have difficulties in understanding the above sentences. 14 1.0
I do not have enough knowledge to make a choice. No answer 2.1 1.9
None of the options reflects my point of view. 6.2 15

Legend: %- percentage; STs— Science Teachers; HSSs- High School Students.

Science teachers as well as high school students did not possess a consistent definition
of SM, as only 29,3% of science teachers and 22,4% of high school students answered in an
informed way to question number 6. Although the majority of science teachers and high
school students recognized that the use of models in science classes contributes to a better
learning of science, about science and to do science, 23,2% of high school students
considered that the use of models only contributes to the understanding of complex natural
phenomena.

Globally, it is possible to verify that both science teachers and high school students
possess intermediate views regarding SM. However, it also seems that science teachers hold
better views on this issue than students.

When comparing students and teachers informed answers regarding NOS and SM, it is
possible to verify that teachers globally gave more informed answers, except for question 1.
We may also suppose that questions with better results for teachers are also for students and
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that questions with worst results for teachers are also for students, excluding question number
4,

Table 5. Category and rate of responses regarding Scientific Models.

Question and answer options ;a;re]g\(,)\,?; STs % HSSs
Q4 — Concerning the relation between theories, phenomena and models,
you believe that...
Q%ﬁié?&;ﬂ:ﬁgg theory to understand a phenomenon and to Uninformed 117 156
A phenomenon can be represented only by a unique model. Naive 0.7 1.7
A model represents all the aspects of a phenomenon. Naive 14 34
I have difficulties in understanding the above sentences. 14 34
I do not have enough knowledge to make a choice. Neutral 34 3.2
None of the options reflects my point of view. 2.1 2.7
Q5 — Relating to models, you think that...
Scientific models are a copy of reality. Uninformed 5.6 13.6
Scientific models are immutable. Naive 14 2.7
Scientific models result from inference. Informed 67.1 53.5
Models created by scientists are all proven. Naive 35 104
I have difficulties in understanding the above sentences. 1.4 2.7
I do not have enough knowledge to make a choice. Neutral 0 4.6
None of the options reflects my point of view. 21.0 12.6
Q6 — Do you consider a scientific model as...
e i & prejomenon e becompates o el
;Tg V?,elj r?(]j‘errléltg?] g?ndgsi(;hemes which identify a given phenomenon and Naive 379 378
gglit;,s.tract tool to analyse reality designed from the observation of that Naive 143 10.7
I have difficulties in understanding the above sentences. 0.7 2.7
I do not have enough knowledge to make a choice. Neutral 2.9 2.7
None of the options reflects my point of view. 2.9 2.0
Q7 — The use of models in the classroom...
Only contributes to the understanding of complex natural phenomena. Naive 7.6 23.2
sic;(r;rt]::i(k;)lutes to a better learning of science, about science and to do Informed 88.2 679
Requires more traditional teaching methodologies. Naive 2.8 34
Does not contribute to the understanding of the Nature of Science. Uninformed 0 0.5
I have difficulties in understanding the above sentences. 0 0.7
I do not have enough knowledge to make a choice. Neutral 0 1.7
None of the options reflects my point of view. 14 2.7

Legend: %- percentage; STs— Science Teachers; HSSs- High School Students.
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However, when comparing the answers given by teachers with the answers given by
students to these 7 questions, it was verified that teachers had better results and obtained a
higher mean (Table 6). When applying a t-test, it was verified that there is a statistically
significant difference between the two means obtained both by teachers and students (Table
6).

Table 6: Means obtained and T-test analysis (Q1-Q7).

Group Mean Std. Deviation tstatistic
t p-value
(r'f-i‘i’?,) 6.98 2.698
éTs -7.865 0.000**
(n=145) 8.76 2215

Legend: HSSs — High School Students; STs — Science Teachers; p- p value (x** - p < 0,01).

Scientific Models in science classes

Regarding the use of models in science classes, the majority of science teachers and
high school students reveal that both models and analogue models (considered in this paper as
simulations), are used from time to time in science classes (Table 7 and 8).

Table 7. STs answers concerning the use of models in science classes.

Question  Answer Options % Mains Justifications Presented %
o 2 Never 3.5  Itis not suitable for students’ level. 100
© ]

c 8 g § % It helps in the understanding of phenomena 52 6
E2c3 2 and processes. '
SEQ S Sometimes 96.5 :
% >E cO ' Its use is content dependent. 13.7
T 2 .
& Its use allows an approach to reality. 7.4
L8 It is not suitable for students’ level. 60.0
o C
(—Cé 2 Never 6.3  Due to students’ age. 20.0
cn
= Lack of material. 20.0
39 ¢ :
5§ § It leads to a better understanding of the 379
S g e evolution of natural phenomena. '
3 g O Allow us to observe phenomena that are
§ B, Sometimes 93.8  impossible to observe naturally due to spatial 7.0
S 2 and temporal constraints.
55
= Its use is content dependent. 7.0
o You present the 0.6 Conditioned by time. 47.6
'g % models that you have. " Conditioned by students’ age. 33.0
273 You suggest students Students learn more. 50.0
4] E to construct theirown 4.2 Students test the model while presenting it. 25.0
2 4 models. It helps in phenomena understanding. 25.0
° 2= Limited by time. 19.0
2 é It implies an autonomous process of 19.0
2 S Both options. 66.2  knowledge construction. '
c S To facilitate the understanding of certain 155
- phenomena. '

Legend: %- percentage; STs—Science Teachers.
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As shown in table 7, science teachers use models and simulations as they mainly help in
the understanding of phenomena and processes and they lead to a better understanding of the
evolution of natural phenomena, respectively. Teachers that never use models in science
classes are mainly (80%) teachers of youngest students (students’ age ranging from 10 to 12)
and the bulk of teachers (77,8%) that never use simulations are also teachers of students of
this age group.

It is possible to verify that science teachers and high school students present different
answers concerning the way that models are used in science classes. In fact, the majority of
high school students referred that teachers present their own models; while science teachers
indicated that they present their own models and that they also suggest students to construct
models (Table 7 and 8).

Table 8: HSSs answers concerning the use of models in science classes.

Question Answer Options %
S Never 5.6
How often scientific models were
used in Science Classes? .
Sometimes 94.4
How often analogue models Never 18.9
(simulations) were used in Science
Classes? Sometimes 81.1

Teachers present their models to students. 58.7

In science classes, how models were
used mostly? Teachers suggest students to construct

their own models. 6.4

Both options. 34.9

Legend: %- percentage; HSSs- High School Students.

Geoscience Models

The answers related to Geoscience models are presented in tables 9 to table 12.

In relation to Earth’s internal structure model, specifically to layers depth, the majority
of science teachers (64%) answered correctly, while the majority of high school students
(60,2%) answered incorrectly to this question (Table 9).
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Table 9: STs and HSSs answers regarding Earth’s structure model — Layers depth.

Evaluation Issue Earth’s internal structure model (Layers depth)

Question What is the scheme that represents the best the earth’s interior?

Scheme 1. Scheme 2. Scheme 3.
Category of %

answer STs HSSs

Scheme 1 Wrong 7.9 44.0

Scheme 2 Wrong 2.9 114

Answers Scheme 3 Correct 64.0 35.7

No one is correct. Wrong 16.5 4.8

| do not know. Neutral 8.6 4.1

Concerning Solar System models, it is possible to verify that the majority of both
science teachers and high school students answered correctly to this question. However,
science teachers presented a higher rate of correct answers, when comparing with high school
students correct answers (Table 10).

Table 10: STs and HSSs answers regarding Solar System Model.

Evaluation Issue Solar System Model

Question Sort the schemes in chronological order, according to the historical evolution of the

different solar system models.
@(“

Scheme 2.

Scheme 4.
Scheme 1. Scheme 3.
Category of %

answer STs HSSs

12223214 Wrong 0 1.2

42>1>3>2 Wrong 23.7 17.6

Answers 1>24->2->3 Wrong 4.3 16.4
4>1>2->3 Correct 66.9 59.2

| do not know. Neutral 5.0 5.6
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Regarding tectonic plates model it is also possible to verify that the bulk of science
teachers and high school students answered correctly to this question. Furthermore, science
teachers also presented a higher rate of correct answers (83,6%), when comparing with high
school students correct answers (68%) - Table 11.

Table 11: STs and HSSs answers regarding Tectonic Plates Model.

Evaluation Issue Model of Tectonic Plates
Question Identify the arguments in favor of Continental Drift Model and the arguments in
favor of Tectonic Plates Model.

Scheme 1. . Scheme 2.

Scneme 4.
Category of %
answer STs HSSs

Schemes 1 and 4 represent the arguments in favor of

the model of tectonic pla_tes and scheme_s 2,3 and_5 Correct 836 68.0

represent the arguments in favor of continental drift

model.

Schemes 1 and 4 represent the arguments in favor of
£ continental drift model and schemes 2, 3 and 5 Wron 29 86
=  represent the arguments in favor of the model of g ' '
& tectonic plates.

All s_chemes rf_apresent the arguments in favor of Wrong 0 78

continental drift model.

All schemes represent the arguments in favor of the Wrong 43 71

model of tectonic plates.

I do not know. Neutral 9.3 8.6

On the subject of Mountain Chain Formation models, the majority of science teachers
and high school students failed to recognize that convection does not have a direct relation
with mountain formation. The bulk of science teachers and high school students considered
that scheme 2, which was indeed a model presented in the 19" century for representing this
process, was the scheme that does not represent a model of mountain chain formation (Table
12).
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Table 12: STs and HSSs answers regarding Mountain Chain Formation Models.

Evaluation Issue Mountain Chain Formation Models
Question Identify the scheme that does not represent a model of mountain chain formation.

Scheme 1. Scheme 3. Scheme 4.
Category of %

answer STs HSSs
Scheme 1. Wrong 9.4 2.0

£ Scheme 2. Wrong 69.8 77.8
=  Scheme 3. Correct 7.2 8.0
& Scheme 4. Wrong 7.9 7.8
I do not know. Neutral 5.8 4.4

When comparing science teachers and high school students’ answers, it seems that
science teachers have a better knowledge and consequently more correct answers concerning
Geoscience models. It was verified that science teachers obtained better results and that there
Is a statistically significant difference between the two means obtained by science teachers
and high school students, when applying a t-test (Table 13).

Table 13: Means obtained and T-test analysis (Q11-Q14).

Group Mean Std. Deviation t-statistic
t p-value
(:'3‘?2) 0.35 1.692
éTs -7.233 0.000**
(n=145) 0.70 1.430

Legend: HSSs —High School Students; STs — Science Teachers; p- p value (x** - p < 0,01).

DISCUSSION

NOS, SM and Geoscience models are fundamental issues in science classes, as well as
in Geoscience classes. According to its relevance, this study investigated science teachers and
high school students’ views about those aspects and a possible relation between their views.

Regarding nature of science and nature of models aspects, science teachers had better
results than high school students which may be related to the lack of relevance and attention
that teachers provide to this aspects in classes, as argued by Abd-EIl-Khalick et al. (1998) and
McComas et al. (1998). However, it is also important to notice that although science teachers
reveal a better understanding about those aspects, the majority of science teachers still present
naive views on the subject of the tentativeness of scientific knowledge and of the relation
between theories and laws. These results are similar to those obtained by Liu and Lederman
(2007). Moreover, science teachers did not possess a consistent definition of scientific models
as it is suggested in the literature regarding teachers’ views on models (Justi and Gilbert
2002/2003; Justi 2009). In order to better teach NOS aspects and to better use models in
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science classrooms, the researchers consider that it is of utmost importance to improve
science teachers’ views regarding those aspects.

In fact, although the majority of science teachers recognized that the use of models in
science classes contributes to a better learning of science, about science and to do science in
question number 7, only 1 teacher (teacher number 32) mention that reason to justify the use
of models in subsequent questions. He justifies the use of models referring: “For the same
reason that | have mentioned in question number 7 (It contributes to a better learning of
science, about science and to do science)” and he justifies the use of simulations stating: “the
use of simulations in science classes contributes to a better learning of science, about science
and to do science, since the adaptations and limitations of simulations are clear for students”.
Indeed, the majority of science teachers revealed in their justifications that they use models
mainly to facilitate the understanding of phenomena and processes and simulations to
promote a better understanding of the evolution of natural phenomena, which reflects their
emphasis on the value of models in the learning of science over their value in the learning to
do science and about science. These results are aligned with Crawford and Cullin (2004)
findings, as no intentions to teach about models were revealed. In the same way, a substantial
percentage of high school students (23,2%) considered that the use of models only contributes
to the understanding of complex natural phenomena (question number 7). Bearing this in
mind, it is important that science teachers develop their understanding regarding models in
order to take full advantage of using them in science classrooms.

Although the majority of high school students have agreed with the majority of science
teachers, revealing that models and simulations are used from time to time in science classes,
they disagreed with science teachers when referring to the way models are used in classes. In
fact, students’ answers lead us to suppose that science teachers do not give students as much
autonomy as they presume, as the majority of high school students refer that teachers mainly
show them the models, while the majority of science teachers mention that they not only
present the models, but also suggest students to construct their own models. Science teachers
recognized that students’ construction of models stimulates a better learning and an
autonomous process of knowledge construction and it also facilitates the understanding of
certain phenomena. However, they also assumed that they are conditioned by time and
students’ age. As it is intended to mirror scientists’ activities in science classrooms, it is
imperative that teachers provide students activities where they have an active role. Practical
activities like, for example, modelling promotes their development of scientific content as
well as epistemological knowledge and inquiry competencies.

Concerning Geoscience models, science teachers had more correct answers than high
school students, being the difference between science teachers’ answers and high school
students’ answers statically significant. However, the majority of both participants failed in
recognizing historical mountain chain formation models, which may indicate a certain lack of
knowledge regarding historical issues. A greater reliance on historical models may contribute
to a deeper understanding of science dynamics and also to the understanding of different NOS
aspects.

CONCLUSIONS and EDUCATIONAL IMPLICATIONS

NOS and SM are considered key elements in Science Education, not only in national
but also in international curricula. Nevertheless, some studies reveal that students do not
generally develop an adequate view regarding these issues. This may be related to many
factors such as educational resources; teachers’ aims; and teachers’ views concerning these
Issues.

In view of this, the aim of this study was to analyze and to compare Portuguese
science teachers’ and Portuguese students’ views of NOS and SM. Results show that although
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both participants hold intermediate views regarding NOS and SM, science teachers showed a
better conceptual knowledge. However, questions where science teachers failed the most are
also the questions were high school students had worst results. Both participants failed mainly
in questions related to scientific theories and laws, to SM definition and to historical mountain
chain formation models.

Regarding the use of SM in science classes, there are two very interesting findings.
First of all, SM are used in science classes mostly as an auxiliary resource to the
understanding of phenomena or scientific processes. Secondly, it seems that students do not
have such an active role as it was supposed when modelling.

These results have some implications for the teaching and learning of NOS and for the
use of SM in science classes. In fact, there is a need to improve Portuguese science teachers’
view regarding NOS so as to become more consistent with contemporary NOS views.
Moreover, it is also important that Portuguese science teachers become more aware of the
benefits and importance of teaching NOS in science classes. Portuguese science teachers also
need to develop their understandings about SM and about their full potential in order to use
them effectively. .Due to modelling activities importance in Geoscience research, this issue
has a more relevant meaning in geoscience teachers’ training. As such, authors considered
that it will be important to improve science teachers views concerning NOS and SM either in
their initial training or in their continuous training. Additionally, more research is also needed
in order to understand how teachers deal with NOS and SM in classes and to understand
which factors restrain and mediate their practices.
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ABSTRACT

The aim of this study was to investigate and evaluate the ecological footprint awareness levels of
science and technology teacher candidates. This research was performed in 361 science and
technology teacher candidates, who were in Science Education Department of Gazi Education Faculty
of Gazi University in the spring semester of 2013-2014. The research was carried out using a cross-
sectional survey model. The variables of this research were gender and grade levels. The data were
collected using the Ecological Footprint Awareness Scale. Descriptive statistic techniques,
independent samples t-test, and one-way ANOVA were used for data analysis. The results obtained
from this study showed that science and technology teacher candidates have the largest footprint in
food subscale, and the smallest footprint in energy subscale. The ecological footprint awareness levels
of female science and technology teacher candidates were found significantly higher than those of
male science and technology teacher candidates. The ecological footprint awareness of science and
technology teacher candidates was observed significantly higher than that of freshmen science and
technology teacher candidates.

Keywords: Ecological Footprint; Environmental Education; Science and Technology Education;
Sustainable Life.

INTRODUCTION

In the universe’s perfectly running system, each and every piece forming the universe
are connected to each other in an excellent balance. The most important element in humans’
lives, one of the elements forming the universe, is the balance element. The strongest step of
this balance is the natural balance formed spontaneously between human and the environment
(Yildiz, 2014). Since the systems forming the natural balance as a whole are connected to
each other with the long connection links, a damage which may occur in one of the links on
the chain disturbs this balance by affecting the whole chain, which causes environmental
problems. Humans’ efforts to regulate the nature by disturbing the natural balance have
caused the environment to get into a deterioration process by causing breaks in the links on
the chain (Dogan, 1997).
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Environmental problems appearing in different forms during the production and the
consumption process disturb the nature’s balance, which have become a threat to both
environment, and thereby the existence of all species (Gokmen, 2011). These problems faced
by the humanity and environment are related to many factors and the processes, such as
population increase, insensible use of the natural sources, destruction of the wild life habitat,
extinction of many plants and animals, natural disasters, urbanization, and the wealth
difference within a country and between countries.

Although the environment can renovate itself in spite of the problems caused by
people, its self-renovating limit has also been exceeded especially with the realization of the
industrial revolution (Aydogdu and Gezer, 2006). With the industrialization process, local
productions in agricultural societies have been replaced with factories and growing
industrialization has increased the rural-urban migration. Developing industrialization, rapidly
growing population, urbanization, and people’s wish to have better life conditions have
caused the insensible overuse of natural resources and consumption. Consequently, the earth
has become unable to restore the natural resources, i.e. it has become unable to renovate itself
(Y1ldiz, Sipahioglu and Yilmaz, 2008).

Human beings concerned for the future because of the problems they have caused
have started to look for a solution to the environmental problems. Within this context, firstly
the sustainable development concept has been suggested as a solution for the environmental
problems. With the concept of “sustainability”, leaving a livable environment to the next
generations is meant. The other important concept accompanying the concept of
“sustainability” is “ecological footprint”.

Ecological footprint is a sustainability indicator measuring how much the products are
is consumed at the end of human activities and at which point the consumption has exceeded
the national and global limits The Ecological Footprint is a resource accounting tool that
measures how much bioproductive land and sea is available on Earth, and how much of this
area is appropriated for human use. The Ecological Footprint, human demand, and
biocapacity, ecosystem supply, are both measured in units of global hectares, a hectare
normalized to the average productivity of all bioproductive hectares on Earth. (Kitzes and
Wackernagel 2009; Lenzen and Murray 2001).

Actually ecological footprint means more than an indicator with regards to
sustainability owing to the benefits of being an educational approach for sustainability and
getting over the physiological perspectives of especially some current global environment
problems In this context, we think that the ecological footprint is more than an indicator for
sustainability. It has the merits of being an educational approach to sustainability, especially
concerning overcoming some of the physiological perspectives of current global
environmental problems. (Gottlieb, Vigoda-Gadot and Haim, 2013). With this point of view,
it can be said that, the basic emphasis on ecological footprint is on the sustainability concept,
which stipulates the increase in the bio-productive areas that have the capacity to renovate
themselves and to maintain their renovation abilities, including the idea of leaving a preserved
environment to next generations.

Within this context, for the sustainability of life, it is imperative for individuals to
adapt their life conditions and economic activities with regards to the bearing capacity of the
Earth (Young, 2009).

By learning our ecological footprint, we can see the size of the damage that we give to
the environment and we can identify the measures that need to be taken against them.
Therefore, the importance of involving the concept of ecological footprint in environment
education curricula becomes clear. We can raise individuals who are sensitive to the
environment and have high awareness levels with the integration of the ecological footprint
applications to the education setting (O’Gorman and Davis, 2013). Teachers who are the most



Yildiz, E. & Selvi, M. (2015). The Awareness Levels of Science and Technology ...

important elements of education in raising individuals who have environmental sensitivity
and are aware of the environment problems have an enormous responsibility.

It is natural that teachers, who are sensitive about and interested in environmental
issues, and with positive attitudes and behaviors regarding environment would be expected
have a positive impact on student regarding these concepts. Within this context, it is necessary
for teachers to complete their education equipped with required knowledge and skills.
Therefore, pre-service teachers should be introduced to the concept of ecological footprint
before they begin practicing. That’s why ecological footprint concept absolutely should be
included in the current teacher training programs. Determining the teacher candidates’ current
status in ecological footprint awareness issue will be beneficial in the reconstruction of
education programs.

An analysis of the contents of the subjects shows that that especially science and
technology teachers have more duties and responsibilities. Therefore, science and technology
teachers should be equipped with necessary knowledge and skills regarding the issue before
they graduate and start practicing. Therefore, in this study, science and technology teachers’
ecological footprint awareness levels were aimed to be evaluated.

To this end, the question “What are science and technology teacher candidates’
awareness levels about ecological footprint subject?” was investigated through the following
research questions:

1. Which field contributes most to the ecological footprint awareness levels of science
and technology teacher candidates?

2. Do the ecological footprint awareness levels of science and technology teacher
candidates show any significant differences according to their genders?

3. Do the ecological footprint awareness levels of science and technology teacher
candidates show any significant differences according to their grade levels?

METHODOLOGY

This part includes the model of the research, research population and sample, and the
data collection tool subtopics

a) Model of the research

The present research is a quantitative study, and a descriptive research model was
used. Since the survey method is one the most commonly used methods, descriptive studies
are generally known as survey studies (Tanri6gen et. al., 2012). Survey studies are the ones in
which researchers provide detailed information about the current situation (Fraenkel and
Wallen; 2006). In this research, the cross-sectional survey model, in the descriptive research
model, was used in the determination process of the ecological footprint awareness levels of
science and technology teacher candidates.

b) Research Population and Sample
Science and Technology Teacher Candidates studying at the Science Education
Department of Gazi Education Faculty of Gazi University in the spring semester in 2013-
2014 were the research population.

To determine the sample of the research, the stratified purposive sampling method was
applied. Individuals in the population were divided into 4 groups according to their grade
levels. To determine the population features and to be able to compare between the units,
stratified purposive sampling method was chosen. The number of participants in each grade
level is given in Table 1.
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Table 1. The Number of Participants in Each Grade Level

Grade level N %

1 62 17.2
2 63 17.5
3 126 34.9
4 110 30.5
Total 361 100

Table 1 shows that 17.2% of the participants were in the 1st grade (N=62), 17. 5% in
the 2nd grade (N=63), 34. 9% in the 3rd grade (N=126), and 30.5% in the 4th grade (N=110).
In total, 361 teacher candidates participated in the present research (N+=361).

c) Data Collection Tool

The Ecological Footprint Awareness Scale, developed by Coskun (2013) to determine
the primary school teacher candidates’ awareness levels about ecological footprint subject,
was used for data collection in the present research.

The first part of the Ecological Footprint Awareness Scale includes 6 items regarding
individuals’ demographic features, namely gender, grade, longest living unit, economical
income, and parents’ educational status. In the second part of the Ecological Footprint
Awareness Scale, there are 46 items to determine the individuals’ ecological footprint
awareness levels.

During the preparation of the Ecological Footprint Awareness Scale, firstly related
literature was reviewed, and the 83-item scale that was drafted was presented to 1 field expert,
1 education expert, 1 language expert, and 1 evaluation and assessment expert for their critical
review. The scale was reduced to 71 items after the first round of review, which was reviewed
again by 2 field and 1 language expert. The final version of the scale included 46 items with 5
sub-dimensions.

The Ecological Footprint Awareness Scale includes 5 sub-dimensions, namely food,
transportation and accommodation, energy, wastes, and water consumption. There are 8 items
in the food sub-dimension, 9 items in the transportation and accommodation sub-dimension,
15 items in the energy sub-dimension, 9 items in the wastes sub-dimension, and 5 items in the
water consumption sub-dimension. The reliability coefficient for each sub-dimension was
found as 0.65 for food, 0.71 for transportation and accommodation, 0.89 for energy, 0.80 for
wastes, and 0.73 for water consumption.

Five-point Likert scale was used for all items. Decreasing points were given as 5 points
to “Definitely agree”, 4 points to “Agree” statements, and so on. The items left blank by
participants were considered as 0 point.

To determine the ecological footprint awareness levels of teacher candidates and which
sub-dimension contributes most to the ecological footprints, descriptive statistics was used.
Independent samples t-test was used to determine the effect of the gender on the ecological
footprint. Finally, to examine the effect of the grade variable to the ecological footprint, one-
way ANOVA analysis was performed. SPSS 18 (Statistical Package for Social Sciences
Program, Version 18.0) was used for statistical analyses.

d) Data Analysis

We used various descriptive and inferential analyses in the present study. Descriptive
statistics were used to understand the psychometric factors of GM foods and the teaching of
this topic. We used structural equation modelling (SEM) as an inferential analysis to test the
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relationships between CBs and teaching efficacy beliefs. We controlled the assumptions of
SEM such as normality, random missing data and model specification. To find the predictors
of beliefs about teachers’ roles in teaching SSI, we used Multinomial Logistic Regression
(MLR). In addition, we tried to understand the potential use of a teaching method in SSI
education with a scatter gram, which was plotted using the mean scores of the responses to
questionnaire items in the first part (efficacy beliefs) against the mean scores of the responses
to the items in the second part (effectiveness beliefs). To measure the relations between CBs
and beliefs about teaching methods, we used Pearson Moments Correlations and correlated
the CBs with the effectiveness beliefs about teaching methods in SSI education.

FINDINGS

In the first question, to find out the participants’ distribution among the sub-
dimensions of the scale and to identify which sub-dimension contributed most to the
ecological footprints, descriptive statistics was used and the results are presented in Table 2.

Table 2. Descriptive Statistic Results Belonging to Sub-dimensions

Sub-dimension N Min Max X SS

Food 1.75 4.75 3.20 0.47
Transportation and accommodation 1.22 4.78 3.26 0.57
Energy 1.73 5.00 4.08 0.57
Wastes s 1.78 5.00 3.72 0.60
Water Consumption 1.80 5.00 3.87 0.71
Ecological Footprint 2.24 4.76 3.68 0.45

Table 2 shows the average ecological footprint awareness level of the participants as
X=3.68, and the highest vale was observed in the energy sub-dimension (X=4.08) with the
lowest value in the food sub-dimension (X=3.20). The other sub-dimension in which the
ecological footprint awareness level was the second most was the water consumption sub-
dimension (X=3.87). Wastes (X=3.72) and transportation and accommodation (X=3.26) sub-
dimensions followed. Since the ecological footprint in any sub-dimension reduces as the
awareness level increases, the high level of awareness in a sub-dimension means that this sub-
dimension contributes less to the ecological footprint. Based on this, it was found that the
least contributing sub-dimension to the ecological footprint was energy sub-dimension. Water
consumption, wastes, and transportation and accommodation followed it. Again the highest
ecological footprint level was determined in the food sub-dimension.

Second research question inquires if the ecological footprint awareness levels of the
participants show any significant differences according to the gender.

Descriptive statistics results of the participants regarding the gender variable, and
independent samples t-test results of ecological footprint awareness levels in all sub-
dimensions are given in Table 3.
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Table 3. Independent Samples T-test Results of Ecological Footprint Awareness Levels in All Sub-
dimensions According to the Gender

(?.Ub' . Gender N % X SS sd r? t p
Imensions
3 Female 309 856 3.4 0.46
= 359 0027  3.20 001
Male 52 144 301 0.47
s S
8 3
£5 8 Female 309 856  3.28 0.55
88 E 359 - 1.53 126
25 Male 52 144 315 0.67
= £
>
S Female 309 856  4.12 0.55
2 359 0015 235 019
L Male 52 144 392 0.62
& Female 309 856  3.76 0.57
8 359 0030 333 001
= Male 52 14.4 3.47 0.68
<
S
s g Female 309 856 3.1 0.69
g5 359 0019 266 008
Z Male 52 144 363 0.77
©]
s Female 309 85.6 3.71 0.43
S 359 0028 3.4 001
Male 52 144  3.49 0.51

Table 3 shows that the ecological footprint awareness levels of the female participants
in the food sub-dimension (X=3.24, s=0.46) is significantly higher than those of the male
participants (X=3.01, s=0.47) (ts9=3.20, p<.05 and r?=0.027). It was observed that 2.7% of
the variance in the awareness level according to the effect size is explained with the gender
variable. To Cohen (1988), this value is described as small effect.

No significant difference was observed between the ecological footprint awareness
levels of female (X=3.28, s=0.55) and male participants (X=3.15, s=0.67) in the
transportation and accommodation sub-dimension (t(ss9=1.53, p>.05).

It was observed that the ecological footprint awareness levels of female participants in
the energy sub-dimension (X=4.12, s=0.55) were significantly higher than those of the male
participants (X=3.92, s=0.62) (tzs9=2.35, p<.05 and r’=0.015). In terms of the effect size,
1.5% of the variance in the awareness level is explained by gender variable. To Cohen (1988),
this value is described within the small effect range.

It was observed that the ecological footprint awareness levels of female participants
(X=3.76, s=0.57) in the wastes sub-dimension were significantly higher than those of the male
participants (X=3.47, s=0.68) (t(ss9=3.33, p<.05 and r*=0.030). According to the calculated
the effect size, 3.0% of the variance in the awareness level is explained by the gender
variable. To Cohen (1988), this value is identified as small effect.
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It was observed that the ecological footprint awareness levels of female participants
(X=3.91, s=0.69) in the water consumption sub-dimension were significantly higher than
those of the male participants (X=3.63, s=0.77) (t(s59=2.66, p<.05 and r?=0.019). In terms of
the effect size, 1.9% of the variance in the awareness level is explained by the gender
variable. To Cohen (1988), this value is identified as small effect.

According to the general data analysis results of the Ecological Footprint Scale, it was
observed that the ecological footprint awareness levels of female participants (X=3.71,
s=0.43) were significantly higher than those of the male participants (X=3.49, s=0.51)
(t359)=3.24, p<.05 and r?=0.028). In terms of the effect size, 2.8% of the variance in the
awareness level is explained by gender variable. To Cohen (1988), this value is in the small
effect categorization.

Third research question inquires if the ecological footprint awareness levels of the
participants show any significant differences according to the grade level.

Descriptive statistic results of participants in terms of the grade level variable are
given in Table 4.

Table 4. Descriptive Statistic Analysis Results of Ecological Footprint Awareness Levels in All Sub-
dimensions According to the Grade Levels

Sub-dimensions Grade Level N % X SS
1 62 17.2 3.19 0.41
2 63 17.5 3.24 051
S 3 126 34.9 3.16 0.42
- 4 110 305 3.25 0.53
Total 361 100 3.20 0.47
. = 1 62 17.2 3.26 0.50
E.% 2 63 175 3.29 0.59
25Es 3 126 34.9 3.25 0.59
5° 8 4 110 305 3.25 057
Fo< Total 361 100 3.26 057
1 62 17.2 3.92 0.55
> 2 63 175 4.23 0.50
5 3 126 34.9 4.07 0.57
w 4 110 305 4.12 0.59
Total 361 100 4.09 057
1 62 17.2 3.66 0.61
o 2 63 175 3.80 0.60
& 3 126 34.9 3.66 0.57
2 4 110 305 3.77 0.61
Total 361 100 3.72 0.59
_ 1 62 17.2 377 0.76
= 2 63 17.5 3.93 0.65
£ § 3 126 34.9 3.91 075
=z 4 110 30.5 3.85 0.67
O Total 361 100 3.87 0.71
1 62 17.2 3.60 0.40
_ 2 63 175 3.76 0.44
g 3 126 34.9 3.65 0.46
= 4 110 305 3.70 0.47

Total 361 100 3.68 0.45
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In Table 4, it is seen that 4ht grade participants with higher ecological footprint
awareness levels in the food sub-dimension (X=3.25; s=0.53) had higher point averages than
the other students. In the transportation and accommodation, energy, and water consumption
sub-dimensions, the 2™ grade participants with higher ecological footprint awareness levels
had higher point averages than the other students. To determine if the differences in these
point averages are statistically significant in terms of grade levels and sub-dimensions, one-
way ANOVA analysis was performed and the results are given in Table 5.

Table 5. ANOVA Results of Ecological Footprint Awareness Levels in Different Grade Levels

Sub-dimensions Resource SS df MS F p
Inter groups 0.541 3 0.180 0.816 0.486
E In groups 78.892 357 0.221
Total 79.432 360
- Inter groups 0.89 3 0.30 0.091 0.965
[
c B In groups 116.626 357 0.327
L5
B O
< E Total 116715 360
F o
=]
=<
Inter groups 3.263 3 1.088 3.436 0.01
P
5 In groups 113.007 357 0.317
L
Total 116.270 360
Inter groups 1.454 3 0.485 1.372 0.251
& In groups 126.122 357 0.353
3
= Total 127.575 360
c
2
& ‘g- Inter groups 1.036 3 0.345 0.683 0.563
@
= § In groups 180.481 357 0.506
o
o
Total 181.516 360
Inter groups 0.972 3 0.324 1.589 0.192
=
E In groups 72.844 357 0.204
Total 73.816 360

Table 5 shows that there is no statistically significant differences between the
ecological footprint awareness levels in food, transportation and accommodation, wastes,
water consumption sub-dimensions and the general ecological footprint awareness levels in
terms of grade levels. Only in the energy sub-dimension, it was observed that there is a
significant difference in terms of grade levels (F(357=3.436; p<.05). To determine in which
groups there is a significant difference, Scheffe test was performed. According to the Scheffe
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test result, between the ecological footprint awareness levels of the 1% and 2" grade
participants in energy sub-dimension, a significant difference in favor of the 2™ grade
participants (X2 grace=4.23, X1grade=3.92) was found. For this research, the effect size was
found as (eta square) .028. According to Cohen (1988), this value is in the small effect size
category and also 2.8% of the variance in the awareness level of the science and technology
teacher candidates in energy sub-dimension is caused by the grade level variable.

CONCLUSION and DISCUSSION

Analyses showed that the highest awareness level of the participants was in the energy
sub-dimension, and it was followed by water consumption, wastes, and transportation and
accommodation, and the least awareness level was with the food sub-dimension (Table 2).
The reason for the highest awareness level of the participants was with the energy sub-
dimension may be that individuals are conscious about energy consumption and that they
have limited economic conditions. The reason for having the second highest ecological
awareness level in the water consumption sub-dimension can be explained with the factors
that individuals attending to the research have comprehended the importance and necessity of
using water resources carefully, and thus they have behaved cautiously about water
consumption. As the reason of ecological awareness level in wastes sub-dimension, the effect
of the public service advertisements prepared to raise public awareness and the activities
about recycling conducted in many agencies and institutions can be shown. The fact that the
lower awareness level of the teacher candidates in food and transportation and
accommodation sub-dimensions than the other sub-dimensions may have resulted from the
fact that the participants were students; therefore, they may be prone to consume convenience
food, including frozen foods and foods originated from animals, and they may have limited
options in terms of transportation means. Moreover, it can be said that the factors like most of
the teacher candidates’ accommodating in dormitories and some of them sharing the same
house have contributed to reduce the ecological footprint. These results are in line with the
results expressing the fact that teacher candidates have the smallest ecological footprint in
energy sub-dimension and the result found in the previous reports performed to determine the
awareness level of the teacher candidates, the most contributing sub-dimension to the
ecological footprint is the food sub-dimension (Coskun, 2013; Keles, 2007; Keles et. al.,
2008). Also, the result that the most contributing field to the ecological footprint is the food
sub-dimension shows similarity with some reports in the literature (Simpson, Petroeschesky
and Lowe, 2013).

In terms of all sub-dimensions, except for the transportation and accommodation sub-
dimension, there was a statistically significant difference between genders favor of females
(Table 3). According to this result, it has been determined that females are more aware with
regards to food, energy, wastes, water consumption, and the awareness of ecological footprint
in general than males. Compared to males, females are usually more active in social life,
especially in house or family environment, during the process of providing food for the house,
and they are more conscious in terms of energy use and saving, waste disposal at home, and
water use. These factors may be listed among the reasons for females’ higher ecological
footprint awareness levels. These results are in parallel with the fact that the ecological
footprint awareness levels of the individuals show significant differences according to the
gender as reported by Keles’s (2011) and Ek et. al. (2009), namely female students are more
sensitive to the environmental problems compared to males. Moreover the research results
showing that there is no statistically significant difference in transportation and
accommodation sub-dimensions according to the gender is in a line with the results of some
previous reports in the literature (Akilli et. al., 2008; Keles et. al., 2008; Coskun, 2013).



Journal of Turkish Science Education. 12(4),23-34

In terms of the relationship between grade levels and the awareness level, the results
showed that there is a statistically significant difference between grade levels and the energy
sub-dimension in favor of the 2nd graders (Table 4 and Table 5), and there is no significant
difference in the other sub-dimensions and in total scores. The fact that students in the 1st
grade generally accommodate in dormitories in their first years and then later they stay at
homes, and they shoulder some various responsibilities as a result of some chores they do,
such as consumption of the electricity and gas, paying the bills can be shown as a reason for
their higher awareness in energy sub-dimension. Coskun (2013) reports that that there is no
significant difference between the awareness level of the primary school teacher candidates
studying in the 2nd grade and the awareness level of the primary school teacher candidates
studying in the 3rd grade in the study is in line with this results of the present study.

As a result, it is determined that the education received at the university does not
increase the ecological footprint awareness levels. Especially an improvement should have
been observed in the ecological footprint awareness levels of the candidates after the subjects
are taught about the environment in the 3rd grade. Based on this outcome, it can be concluded
that the environmental education given at the university is insufficient.

SUGGESTIONS

In the light of the results and the findings obtained within this research, the following
points are suggested:

The environmental education given at the university does not contribute to the
ecological footprint awareness of the individuals in a positive way. Therefore the required
education activities should be arranged appropriately in order for the teacher candidates to
start the profession with the sufficient knowledge and skills about the sustainability and
ecological footprint.

Similar studies should be performed in in-service teachers and their ecological footprint
awareness levels should be determined. In the light of the studies to be performed, they
should be provided with the opportunities to raise their awareness about the sustainability and
the ecological footprint through in-service trainings and other means.
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ABSTRACT

This study aims to analyze the contents of the courses related to biology education in primary and
secondary education institutions and to introduce the related developments and transformations by
comparing the period of change and curriculums of those courses from Ottoman Empire from the
Tanzimat reform to today. Our study is based on document analysis. As a result of the current study,
it is seen that biology curriculum has been given as not an individual course but within an integrated
understanding which includes the subjects like nature, agriculture, medicine and geology and
information which should be known by a student in daily life during the modernization period of
Ottoman Empire as a result of current study. Developments in biology were reflected even partially to
curriculum but lack of supporting materials of the course and the fact that courses were always given
theoretically and not supported by laboratory and equipment stand out as most important deficiencies.
Program for primary schools were handled mainly until 1950s and biology instruction programs were
developed in the following years and scientific developments were tried to be followed within these
programs in the republic period. A constructivist approach has been adopted and instruction programs
have been developed within a cyclical and integrated approach after 2000s.

Keywords: Ottoman Empire; Education; Biology; Curriculum.

INTRODUCTION

Important changes have been experienced in science, art, literature, philosophy and
social sphere in Europe since 17" Century. Experimental studies and new inventions were
made in other disciplines like physics, mathematics, chemistry and biology. When the
importance of the said disciplines in the development and improvement of countries was
comprehended, education system didn’t remain insensitive to those developments. How to
teach the courses for sciences and social sciences in the new education system gained
importance, logic was used in instruction programs.

Elementary level Quran School (Sibyan Mektebi) and madrasahs were the most
important institutions where civilians might take education since the foundation of them in
Ottoman Empire trying to change education system by modeling itself on western society.

" A part of this study is presented as an oral presentation at the XI. National Congress of Science and Matematics
Egucation (11-14 September 2014, Adana).
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Even though the ones established individually for medical training were always present in the
madrasahs intended to instruct Islamic law, Mathematics and Sciences other than Medicine
became the subject of instruction in the environments out of madrasahs but instruction of
these sciences remained more constricted. Development of these sciences is generally up to
personal interest and effort out of madrasah (Zengin, 2008, p.213).

Any course name associated with the instruction on animals, plants or creatures within
classical madrasah training in Ottoman Empire hasn’t been found (Ergun, 1996). Since these
institutions couldn’t meet the requirements of that era; modernization efforts were initiated
first in education of military in order to prevent regression. Contemporary sciences were
instructed first in militaristic schools, Hendesehane (Engineering School), Muhendishane-i
Berri-i Humayun (Imperial School of Military Engineering) and Muhendishane-i Bahri-i
Humayun (Imperial School of Naval Engineering). But it is very difficult to say that the sense
of experiment in these sciences entered into educational institutions in Ottoman Empire. It is
understood that laboratories have not been established in the engineering schools which were
the primary education institutions of the first era. Some equipments intended to make
measurements in artillery and navigation are available in these schools (Tekeli and Ilkin 1999,
p. 51-52).

New educational institutions rendering training at the levels of primary, secondary and
high schools other than madrasahs and elementary level Quran schools (Sibyan Mektebi)
where civilians may take education were founded in the Tanzimat reform era (Koger, 1987).
Curriculums, course books and school programs were handled again in parallel with the
foundation of the institutions like Rusdiyye (Ottoman junior high school), Idadi (high school),
Sultani (high school), Daru'l-funun (Ottoman University). Positive sciences providing Europe
to develop were included in the curriculums as separate courses; course books were written to
be taught in the mentioned courses and new legal regulations were made for the matter
concerned.

Ordinance of General Education (Maarif-i Umumiye Nizamnamesi) which is one of the
most important ordinances in the modernization process of Ottoman education was accepted
on September 1, 1869 in the period of the minister of education, Saffet Pasha. This ordinance
constituted a system to lead Ottoman education and is the first complicated legal text intended
to regulate the general education in the capital and provinces Many subjects like rating
educational institutions, curriculums, contents of courses, powers of the ones authorized
within institutions and financial aspects of education were handled in the ordinance.
Furthermore it is possible to reach similar information in the yearbooks for education and
other publications published in the following years. It is possible to determine the courses and
contents related to biology in primary, secondary and high educations.

This study aims to analyze the contents of the courses related to Biology education in
the primary and secondary educational institutions in Ottoman Empire and to introduce the
transformations by comparing the period of change and curriculums from Ottoman Empire
since the Tanzimat Reform Era to Today and to fill in the blank in the literature for the matter
involved.

METHODOLOGY

This study was conducted by using document analysis from qualitative research models.
History and historical process of the subject are critically important for a researcher in
commenting the findings. In this context researcher may collect two kinds of data: 1- Archive
Data, 2- Historical Data. Archive data includes routine records of a community and
organization or culture. Records are used to enrich and compare the findings of research.
Historical data allows obtaining significant inferences associated with the infrastructure of the
research subject in other words history. It requires a researcher to review newspapers,
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journals, books and similar documents. Data sources used in collecting historical data are
records, reports, official documents, books, journals and similar documents, autobiographies
and documentaries, questionnaires, songs, poetries and similar folkloric documents (Bas ve
Akturan, 2013). Yearbooks for education (Maarif Salnameleri), curriculums and course books
etc. published by the ministry of education were used in our study. Yearbooks for education
were known to be published in 6 issues under the name of Salname-i Nezaret-i Maarif-i
Umimiyye between A.H. 1316 and 1321 / A.D.1898 and 1903 and 5th issue published in
A.H. 1320/1902 hasn’t been encountered in the libraries until now. Information regarding
primarily history of educational institutions, ministers of education, teachers, schools and
libraries and other subjects. In addition to them, tables regarding the permillage rate of the
students studying in all schools in the province in the population of that province in that era
are available in the yearbooks for education as well as military schools, general examination
scales, interest distribution scales of Mulkiye Mekteb-i (Imperial School of Political Sciences)
and Mekteb-i Sultani (Imperial High School) (Hizli, 2008).

Stages of document review may be collected under following titles like reaching
documents, checking its authenticity, understanding documents, analyzing and using data
(Y1ldirim ve Simsek, 2013). The ones pertaining to Ottoman Empire from the documents used
in our study were reached from the Periodical Information System of National Library of
Turkey located in Ankara and Rare Works Collection at the Hall of Seyfettin Ozege of
Ankara University. Authenticity of documents was checked and then transcription of
documents was made and then the obtained data was analyzed and considered. Curriculums of
the republican period were reached from the official web site of Ministry of National
Education. Same stages were followed for these documents.

FINDINGS

Courses of “Ma’limat-1 Tabiiye” (Natural Sciences), “Hifz-us-sthhat” (Protection of
Health), “Ma’limat-1 Nafia” (Useful Information), “Elifba ve Sifahi Ma’limat” (Life
Sciences) in Rusdiyye schools (Ottoman Junior High Schools), “Hikmet-i Tabiiyye” (A
Treatise on Physics) or “Tarih-1 Tabiiyye” (A science dealing with the evolution of animals,
plants and the world), “Malumat-1 Fenniye ve Hifz-us-sihhat” (Protection of the Health),
“Ilm-i Mevalid” (Science on Animals, Botanic and Plants) in Mekteb-i Sultani (Imperial High
School) and Idadis (Imperial High Schools) giving education at the levels of high schools,
courses like “Ilm-i Nebatat” (Botanical Science), Ilm-i Hayvanat (Animal Science) and
“Tarih-i Ulim-i Tabiiye” (History of Natural Sciences) in the branch of Ulim-i Tabiiye
(natural sciences) of Darulfunun (Ottoman University) are associated with the subjects within
the current curriculums of Biology in the educational institutions within the modernization
process of Ottoman Empire

1. Courses related to Biology in Rusdiyye schools

What the exact status of Rusdiyye schools in Ottoman educational system is can’t be
found today. Despite this, Rusdiyye schools were intended to include the education following
elementary level Quran School (sibyan mektebi) and to be a preparatory school for during its
foundation. It may be considered as a school providing education over primary school level
and under Idadi (Imperial High Schools) level. Process triggering the foundation of rusdiyye
schools begun with the firman published by Sultan Abdulmecid for the establishment of a
new European-style education system thought to be carried out in 1845. Education system
thought to be established in three stages is made up of elementary level Quran School
(sibyan), rusdiyye schools and Darulfuniin (Ottoman University). Kemal Efendi, director of
Mekatib-1 Umtimiyye (Public Schools) planned to open the rusdiyye schools intended to give
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education following the elementary level Quran school (sibyan), since the necessary reforms
weren’t made in the infants’ school (Ozturk, 1993).

Even though Mekteb-i Maarif-i Adliyye (School for Learning) and Mekteb-i Ulim-i
Edebiyye (School of Literary Sciences) founded in 1839 are Professional Schools in terms of
their contents, they are the first rusdiyye schools founded in Ottoman Empire. Rusdiyye
schools were founded in many provinces particularly in Istanbul. Subjects of biology
curriculum are observed in the courses of Hifz-us-sthhat” (Protection of the Health),
Ma’limat-1 Tabiiye” (Natural Sciences), Ma’limat-1 Nafia” (Useful Information), “Eliftba ve
Sifahi Ma’limat” (Life Sciences) in the course programs of rusdiyye schools.

1.1. Hifz-us-sihhat (Protection of the Health)

Course of “Hifz-us-sihhat” (Protection of the Health) including the subjects concluded
by Biology curriculum is seen in the courses of sciences to be instructed in idadi schools and
Rusdiyye schools are giving jointly education in the year 7 of the Course Schedule given by
Mahmud Cevad (Mahmud Cevad, 2001, p. 368). These subjects are seen in the 5™ grade in
the course schedules of same schools in the yearbooks for education. (Salndme-i Nezaret-i
Maarif-i Umamiyye [SNMU], A.H. 1316/A.D 1898-1899, p. 282-285). The name of this
course is not available in the schedules of rusdiyye schools for boys.

Contents of the course are almost as same as the contents given by Mahmud Cevad in
the yearbook. Curriculum of Hifz-us-sihhat is as follows:

Table 1. Course content of Hifz-us sihha (Protection of the Health)

Third Year Fourth Year Fifth Year (Rusdiyye Schools for Girls)

Introduction-Microbes Foods 1-Parts of skeleton, functions of muscles and

(microorganisms):Microbes;  Foods of Animal Origin: Meats and organs

Their forms and movements, types, hazardous and healthful meats, 2-Ingestion organ, ingestion, foods

reproduction, secretions, living toxic meats, fresh meats, consomme. 3-Blood, circulatory system, blood circulation

and reproduction places of 4-Respiratory organs

microbes in and out of body, ~ Milk: Components, degradations in 5-Neural system, nerves, movements and feelings

ways of entering into body. components, sterilization, butter. 6-Sense organs (touch, tasting, smelling, hearing,
Fish meats: Poisonous mussels and sight)

Water: Potable Waters; Their  oysters, fish conservation and canned

structure, chemical properties  foods Sixth Year

and vital characteristics, water . 7-Foods: Foods of Animal Origin and

sources; rains, sources, rivers, Phytonutrients: Bread, potato, phytonutrients, milks and components, milk to be

wells, water treatment, ways of mushrooms, vegetables, sugar. given to children.

treatment (filtering and Chocolate, salt, mustard, vinegar. 8-Water, potable and non-potable waters, water

boiling). Beverages containing cleaning & treatment

water, ice. Beverages: 9-Tea, Coffee and chocolate.

Alcoholic beverages: Wine, bear, raki ve  10-Drunkeness, types of addictives and pleasure-
Air: Air and respiration, air their harmful substances, alcoholic things. inducing substances: Tobacco and Persian

composition, Exchange of it by Coffee and tea. tobacco, narghile tobacco, snuff and hashish.
respiration, compressed air, 11-Air, necessity to treat air, air circulation.
asphyxiation caused by Clothes: Effect of Clothing substances, ~ 12-Protection of the health of body, movement,
oxygen deficiency, air amount dye and weaving comfortable sleep, sanitation, soap and hamam
required for life, existence of and bathroom.

various gases in the air, air Infectious diseases: Description of 13-Clothes: Clothes for children, men and
cleaning, air pressure, infectious disease and microbes, women.

overpressure and protection from infectious diseases. 14-Location: effect of bedrooms, beds, water-
underpressure, respiration closet, environment and vicinity.

through a hole opened on Locations, body cleaning, movement and 15-Protection from infectious diseases: Ways and
throat, dusts in the air, exercise, regeneration, ways of removing modes of transmission, vaccine.

association of earth and air, bad smells. 16- First treatments to be made for some
marshes. accidents.

Eye health, lighting, and children’s health. 17-Special health rules
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This course was agreed to be instructed in seven-year idadi School in Istanbul in
accordance with this curriculum (Mahmud Cevad, 2001, p. 415-416; SNMU, H. 1316/M.
1898-1899, p. 282-285).

Same course was thought one hour in the years five and six within the scope of the
24-hour program per week for the six-year rusdiyye schools for girls containing primary and
rusdiyye classes in the yearbook of education for A.H.1317/A.D.1899-1900 (SNMU,
A.H.1317/A.D.1899-1900, p.433) and contents of course are stated in Table 1.
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Picture 1. Hifz-us-sthhat (second book) for girls, 1316, Karabet Printing House, Istanbul.

In 1881, a new curriculum was suggested and “Ushl-i Hifz-us-sihhat” (Ways of
protecting the health) was projected to be taught in Mekatib-i Aliye (Higher Education) upon
the determination that the level of the education provided in the ibtidai and rusdiyye schools
was much lower than Christian Schools. In 1982 Course of Ma’limat-1 Fenniye (Sciences
Teaching) is agreed to be taught 2 hours per week in the grade 4 in the course schedule
issued by the commission established with the imperial decree for military and civilian
rusdiyye schools (Kaya Doganay, 2011, p.253).

Course of Hifz-us-sihhat (protection of the health) instructed one hour per week in the
grades 6 and 7 within the scope of 30-hour course program in the year 1891-92 for the seven-
year Industry School for Girls providing rusdiyye training together with preparatory class
(iptidaiye class) has same curriculum with the ones in the rusdiyye schools for girls (Mahmut
Cevad, 2001, p. 274). No course for the matter involved isn’t available in ibtidai (elementary)
and country-village schools. Course of Hifz-us-sihhat is available in the year five in Imperial
Tribal School (Mahmut Cevad, 2001, p. 333-337).

Course program in the yearbook for education for 1903/1904 (A.H.1321) was amended
and course of Hifzi-us-sihhat was removed. But it is seen that the mentioned course has been
instructed in some archive documents (Kaya Doganay, 2011, p. 264).

In 1913, rusdiyye schools were fused into ibtidai (elemantary) schools upon the
issuance of Tedrisat-1 Ibtiddiye Kantin-1 Muvakkat (temporary law on primary education
school). Course of “Ma‘liimat-1 Tabiiyye and Tatbikat-1 Hifz-us-sithhat” (Natural Sciences and
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Health Practices) is not available in the courses to be instructed in ibtidai (elementary) schools
(Dustur, 1896, p. 807-808).

Today, curriculum of Hifz-us-sihhat is encountered in the programs for the courses of
Sciences & Technology and Biology. It is discussed in the subject of “Let’s Know the
Microscopic Creatures” in Unit 6 in 5th Grade and in the subject of microbes in the unit of the
world of creatures in the course of Biology in 9th Grade, in the unit of “Let’s solve the riddle
of our body” in first unit in 4th Grade and in the subject of air, water and respiration in the
unit of “human physiology” in 11th Grade in the course of Biology and in the subject of foods
in the same unit in 5th grade. Subjects for the year 5 in the rusdiyye schools are discussed
today in the unit of “Let’s solve the riddle of our body” in first unit in 4th Grade, in the unit of
“The Systems in Our Body” in 6th and 7th Grade and in the unit of “human physiology” in
11th Grade in the course of Biology (Ministry of National Education [MEB], 2005).

Today, Course of Hifz-us-sithhat has a view of a single course which is an interwoven
course intensively in the curriculum of Sciences and Technology and the Curriculums of
Hygiene and Biology. The fact that the course subjects of Hifz-us-sihhat take place spirally
every year in the subjects of Sciences and Technology and Biology and Hygiene is a
reflection of the constructivist training understanding. But such approach is not observed to
have been reflected in the curriculum.

1.2. Ma’liimat-1 Nafia (Useful Information)

Course of “Ma’limat-1 Nafia” and “Hifz-us-sthhat” is seen to be taught one hour per
week in first year within the course schedule to be followed in the rusdiyye and idadi schools
in the yearbook A.H.1316 /A.D.1898-1899 (SNMU, A.H. 1316 /A.D. 1898-1899, p.191). The
name of the course called as Ma’lumat-1 Nafia in which the course subjects of Biology are
discussed is founded as “Durlis-1 esya and Ma’limat-1 nafia” taught 2 hours per week in first
three years and one hour per week in the years 4, 5 and 6 in the rusdiyye schools for girls after
the combination of Rusdiyye Schools and Iptidai Schools. Course of Hifz-us-sihhat is taught
one hour per week in fifth and sixth grades in same program (Mahmud Cevad, 2001, p.247).

Course of Ma‘limat-1 Nafia was taught one hour per week in first four year in the
schedule showing the quantity of the courses per week within the scope of the uliim and funtin
(science and scholarship) to be taught in rusdiyye and idadi schools giving education together.
Course of Hifz-us-sihhat with the mentioned curriculum above was started to be instructed in
the year 5 (SNMU, A.H. 1316/ A.D. 1898-1899, p.278-282).

As it is evident from its name, information on public works is given in this course. The
course includes the information which should be known by a student in daily life. A part of
the subjects given here are discussed today within the scope of the courses of Science and
Technology. It is discussed in the unit of “Let’s solve the riddle of our body” in 4th and 5th
grades and in the unit of “the systems in our body” and in the unit of “human physiology” in
11th grade.

Names of main parts of human body like head, hand, arm and food, names of certain
animals in our country, names of the plants which serve to nourishment and may be observed
by students (common trees and flowers etc. in the yards and gardens) and subjects like colors,
day and night, treatment of five senses are available respectively in the section of Sifahi
ma‘limat (verbal information) and in the section of the suggestions on the protection of health
in the course of “Elifba ve Sifahi Ma‘lamat” (Life Sciences) instructed in the rusdiyye
schools for girls. (SNMU, A.H.1317/A.D. /1899-1900, p. 435).

Classification of creatures is outlined in this course.

Since this course was instructed in the ibtidai (elementary) part of the rusdiyye schools
for girls, it is not taught in the rusdiyye schools for boys. Author of the book titled “Hifz-us-
sthhat” (Health Care) as well as the books and booklets accepted to be instructed in the idadi
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schools in the yearbook of education of 1900/1901 (A.H. 1318) is Ahmed Rasim (SNMU,
A.H. 1318/A.D. 1900/1901, P. 496-498).” Similar subjects are seen to have been discussed
within the curriculum of the course of “Life Science” (Mahmud Cevad, 2001, p. 412-415)

Table 2. Course content of Ma liimdt-1 Ndfia

First Year Second Year Third Year Fourth Yar
Earth and stars: Earth’s movement, Ground: Stones, digging, Weaving: Copper, lamp, Earth from
shape, evidence of roundness, hammer, Stone pit, Malta candlestick, candle, gas, agricultural
gravitational force, comparison of earth  stone, marble, granite etc. petrol, heating, cereal, information,
and sun in size and distance between bread, chocolate, tea, coffee  agriculture.
them, number of movements, seasons, (Wine, beer, jujube), salt,
four directions. sugar, things intended to
dress foods.

Water: Properties, characteristics, Trees: Types, knowing tree  Paper, story of a book, Animals
vapor, condensation of vapor, species, timber, pine, oak, equipments for students,
formation of cloud, rain, distillation, chestnut, elm, beech, ash descriptions, human body,
solidification of water, ice, snow, hail, tree, cherry, walnut,
well, artesian wells, water mill. boxwood, lathe, saw etc.
Fire: Properties, non-occurrence of fire  Mines and pits: Iron, rust, Training of emotions, sight,  Plants
in airless environment, hottest level of cast iron, forged iron, hearing, smelling, tasting,
candle flame, Evidence for air to be Perforated plate intended to  touching.
ignited and to cause the fire, make wire from melted
combustible matters, natural and substance (Rolling mile),
artificial fire, volcano, benefits of fire steel, copper, bronze, brass,
in industry, ship, railway (train), forged steel, lead, natural
thermometer. lead oxide, basic lead

carbonate (ceruse),

manufacture of buckshot,

tin, solder, canister, being

tinned, zinc, galvanization,

golden, comparison of

golden and iron, silver,

gilding, silver plate.
Location: Plan, cabin, cave, base, mast, Metals

covering, beam, ceiling, ladder, roof,
roofing, terrace, location of housing,
coffee tree, tea tree, chocolate, paper.

Human body: Skeleton, organs Five
senses: Sight, force-touching force
serving to feel the softness and
stiffness of an object, smelling force,
tasting force, hearing force, seven
colors

2. Courses related to Biology in the Idadi Schools

The name of the idadi schools intended to fuse Muslim and Christian communities with
each other and to raise them in a common culture (MUN, Article 33) was used previously for
the preparatory schools intended to complete the imperfect knowledge of the students desiring
to study in Military Schools and Military Medical Schools and they were opened in army
centers in 1845 and one of them was founded in Bosnia (Ergun, 2000). According to MUN,
idadi schools would be opened in the allocation units with a population higher than one
thousand residences. But the said provision couldn’t be fulfilled completely due to financial
difficulty. First civil idadi school was founded in Istanbul in 1873 in the place of the first high
school called as Darulmaérif. They were opened also in the provinces after two years and it
was founded in Nauplion subordinated to Janina (Demirel, 2010). Many idadi schools were
seen to be opened in the following years
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Course of “ilm-i mevalid” (Life sciences) was agreed to be instructed in the idadi
schools (Article 38), Mekteb-i Sultani (Imperial High School) (Article 46) and
Darulmuallimin schools (teacher training schools) (Article 55) as stated in General
Regulations for Education called as Maarif-i Umumiye Nizamnamesi.

According to the program determined in 1892 courses of Ma’liimat-1 Fenniye (Science
Knowledge) and Mevalid and Hifz-us-sihhat (Sciences and Health Protection) were agreed to
be instructed respectively 3 hours per week in fifth grade and 3 hours per week in 7th grade
(Vilayat-i Sahanede Bulunan Leyli ve Nehari Mekatib-i Idadiyeye Mahsus Olarak Bu Kere
Maarif Nezaretince Ta‘dilen Kaleme Alinan Ders Programlari, Dersaadet 1310, p. 2-12).
Course of mevalid (sciences) would be instructed two hours per week in 6th and 7th grades in
the idadi schools combined with 7-year rusdiyye schools in the yearbook dated A.H.
1316/A.D. 1898-1899. Course of Ma’limat-1 Nafia ve Hifz-us-sthhat would be instructed one
hour per week in the first five years.

Course of mevalid was taught four hours per week in the final year in the programs for
idadi schools, agreed on 1903-1904 (A.H.1321/A.D.1903-1904) (SNMU, A.H.
1321/A.D.1903-1904, P. 25-26).

i S SR r 15
Picture 2. Cover of the book “Ilm-i hayvanat” taught in the idadi schools (Huliisi, 1326-1328. llm-i
Hayvanat, Karabet Printing Office, Istanbul).
2.1. Ma’liimat-1 Fenniye and Hifz-us-sihhat (Sciences and Medical Knowledge)

Contents of the said course instructed from the first grade in seven-year idadi schools:

Farming: Farmers and farming tools: Anchor, shaft, fork (used in gardening), plough,
plow (according to new methods).

Seed planting: seed planting tool in accordance with new method. Harvest: harvest tool,
hook, scythe, new style harvest, new style seed planting.

Farm: Livestock, horse, cattle, donkey. Dairy: Sheep, goat and shepherd. Poultry house:
chicken, turkey, goose, duck and pigeon. Milk house: milk, butter, cheese. Pastures: Natural
and artificial pastures, mowing, fodder. Bees: hive, comb, honey, beeswax. Travel: way,
highways, railways, ships, four main directions, compass, magnet. birdhouses, birds’ service
to humanbeing, caterpillar, insects, pests, butterfly, silk worm. Communication tools: Mail
telegram, phone, electricity, pigeon. Lighting equipments: Oils, candles, wax, tallow,
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spermaceti, petrol, petrol lamp, air gas, gas lamps, electric light. Heating: Cool, hot and cool
towns, snow, ice, moisture, thermometer, oven, stove, chimney, wood, coal, pit coal, match,
fire, pump.

Human being: Main limbs of human body, skeletal system, stomach, lungs, heart, five
sensorial organs, sweat, sweating.

Animals: Classification of animals. Vertebrates, mammalians, birds, reptiles, fishes,
invertebrates, articulates, origins of animals.

Plants: Parts of plants, root, stem and leafs, flower, seed, vaccine, respiration and
nutrition of plants, fertilizer.

Layers of the world: Basic information on the formation of the world, center of
movement, volcanoes and earthquakes. Metal objects: Elements, mixtures, hydrogen, oxygen,
nitrogen, coal, silver, golden, platinum, iron (steel), copper, lead, tin, aluminum, nickel,
sulfur. Waters, mixture of waters, potable waters, sea waters, wells, atmosphere, mixture,
measurement. Three states of a matter, solid, liquid, gas. Weights of objects, density,
measurement. Barometer, balloons, burning, respiration of animals, bad smells, opposite of
bas smells, preservation of foods. Alloys: Bronze, brass, printing letters manufactured from
alloys. Temperature: Expansion of objects caused by heat, conductive and non-conductive
objects, heat, water vapor, vapor machines. Waterways: flow of waters on earth, watercourse,
stream, river, lake, sea, high tide and low tide, cold water bath, travel, evaporation of waters
by sunlight. Weathers, water vapor, cloud, rain, snow, hail, thunder and lighting, lighting
protection, rainbow, winds.

Foodstuffs: Foods and beverages, wheat, flour, mill, strainer, bread and bread making,
meat, butcher, honey, vegetables, fruits, sugar, coffee, appetite, indigestion, physician.
Clothing: Need of man for clothing, woven, flax, cotton, silk, textile fabric, leather, dyeing,
needle and tailoring, dressmaking, cleaning of clothes, soap. Residences: Need of man for
accommodation, parts of distance, construction materials, timber, stone, stone pits, iron, brick,
tile, slate, plaster, lime, sand, flax and cannabis hulls, zinc. Construction craft: Carpentry,
woodworking, architecture, ironworking. School: Materials required in school, paper and
paper craftsmanship, pen, pencil, lead pencil, manufacture of ink, book, printing, volume.
Hifz-us-sihhat (Health protection), various foods, locations, sanitation, hamam, clothes.
(Vilayat-i Sahanede Bulunan Leyli ve Nehari Mekatib-i Idadiyeye Mahsus Olarak Bu Kere
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Picture 3. Contained by the book “llm-i hayvanat” (Animal Science) taught in the idadi schools.
(Huliisi, 1326-1328. lIm-i Hayvanat, Karabet Printing House, Istanbul).
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Novelties were cited in the program and scientific developments were followed even
partially. Similar subjects are discussed today in the unit of “Let’s solve the riddle of our
body” in 4th and 5th grades and in the unit of “human physiology” in 11th grade (Ministry of
National Education, 2005).

2.2. Tlm-i Mevalid (Science of Nature)

In the courses of sciences taught in all the rusdiyye and idadi schools, courses of
Mechanical physics and Chemistry, and mevalid were taught respectively 3 hours in 6th and
7th grades and four hours in seventh grade (two hours animal science an one hour for each
one of botanic and species) and course of Hifz-us-sthhat was taught one hour per week in 3rd,
4th and 7th grades and one hour per week in Dersaadet school (Mahmut Cevad, 2001, p. 368-
369).

In the courses of sciences taught in all the rusdiyye and idadi schools, course of mevalid
was taught four hours in seventh grade (two hours animal science an one hour for each one of
botanic and species) and course of Hifz-us-sihhat was taught only one hour per week in 3rd,
4th and 7th grades and one hour per week in Dersaadet school (Mahmut Cevad, 2001, p. 368-
369) and related curriculum is as follows (SNMU, 1316/ M. 1898-1899, p. 202-204 and 276-
278): Information concerned with the said curriculum is available in the course book written
by the instructor of zoological sciences (Ilm-i hayvanat) in Darulfuniin-i Osmani (institution
of higher education) (Hultisi, A.H. 1328-1329).

Picture 4. Picture of a “sea urchin” in the book “Ilm-i hayvanat” (zoological sciences) taught
in the idadi schools (Huliisi, 1326-1328. llm-i Hayvanat, Karabet Printing House, Istanbul).
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Table 3. Contents of IIm-i Mevalid (Science of Nature)

[Im-i hayvanat (Zoological Science): (two
hours per week)

IIm-i nebatat (Botanical Science):
(one hour per week)

Tabakatul arz (Geology): (one
hour per week)

Description of tarih-i tabiinin (science
discussing animals, plants and the evolution of
the world ), classification, significant organs,
range of animals, description of nature, vital
ingredients, skeletal parts, main limbs, cell life.

Nourishment duty, digestion, digestion
organs, nutrients, digestion and absorption of
nutrients, chewing and swallowing, saliva,
functions of stomach, Gall, functions of
pancreas, absorption.

Blood, blood circulation, blood circulation
organs, information of circulation, Liver and
systemic circulation, portal vein, glands related
to blood circulation, spleen, thyroid and timus,
lymph and lymphatic circulation.

Respiration: Respiratory organs, gill,
trachea, bronchia, cutaneous respiration,
respiration theory, shortness of breath, heat of
animals.

secretory organs, secretion and sweating,
glands, urinary secretion, kidneys, glands and
cutaneous secretion, veins, mucous membranes
and secretion of the thin membranes covering
the significant organs like encephalon, lungs,
heart and intestines, their duties against each
other, movement, sensory and movement
organs.

Sensory system, neural system organs, big
sympathetic, regressive actions, actions of
plants, mind and managing nature.

Sensorial Organs, personal sensibilities,
dream, dementia, laryngeal, swallowing.

Description of animals:

First branch: vertebrates, general
properties, classification: mammalians, birds,
reptiles, frogs, fishes (sediye, tuyur, zahife,
difdaiye, esmak).

Second branch: invertebrate animals,
insects, caterpillar, spiders, crustaceans,
earthworms, birds like nightingale, ouzel,
grackle
Third branch: mollusks,

Fourth branch: radiolaria or plants

Classification of plants,
general characteristics of plants,
parts of plant, chemical contents
of leafs, main structures, nutritive
organs, root and structures of
roots, scape, extrusions, growing
of leaf, needle leaved
plants(ehdab), lamelled plants
(harasif), plants in form of briar
patch (esvak and leeches),
respiration and sweating, growing
of plants, vaccination(telkih),
plant nutrition and foods obtained
from plants.

Reproductive organs: Types,
types of flowers, transformation
in plants, flowering, flower
leaves, nectar (pollen),
egg(buyeyizat), movement, sleep.

Fruit: Basic parts, formation
and contents, classification,
seed(entas), development from
seed to fruit, content,
classification of fruits in
accordance with their fruits in
three branches.

Zatul filkateyn
(magnoliopsida), vahidul
filkateyn (monocotyledons),
acalycine plants, classification of
animals and plants

Structure and layers of the
world, information on the
geological structure of the world,
heat  center, heat  source,
formation of mountains,
volcanoes and earthquakes, lava
stone and sediment stone, layer

forming earth’s crust, organic
rocks, porphry, basalt, slate,
quartz, sand, grind stonei. Hard
rocks, marble, stones, chalk,
gypsum, flammable rocks,
diamond, coal, petrol,

combination of plant field.

Health ruled to be obeyed in
physical and mental works, health
rules  for  schools, foods,
beverages, housing sanitation,
cleaning, baths, shortness of
breath and preliminary
precautions to be considered for
hyperemia towards a certain point
of body, smallpox vaccine,
preliminary precautions required
to be taken in case of contagious
disease outbreak

Subjects of the course of IIm-i hayvanat correspond to the ones in the curriculum of
today’s biology course to a large extent (Ministry of National Education, 2005). But there is
not any subject title on the cell discovered by Robert Hooke in year 1665. It is observed that
artificial classification is taken as a basis for the classification of creatures and that
classification steps weren’t formed on the basis of phylogenetic classification in the
classification of animals. This shows that scientific developments and changes arising out
weren’t reflected very quickly in the curriculum programs.

Similar information is available in the course book titled as “Ilm-i nebatat” written by
Dr. Esad Serafeddin in A.H.1329 to be instructed in the idadi schools (Doktor Esad
Serafeddin, 1329).

Course of sciences and technology in the curriculum of the course of lim-i nebatat for
sixth grade has similarities with the curriculum of Biology for 9th and 12th grade. It is seen



Journal of Turkish Science Education. 12(4),35-52

that phylogenetic classification is not taken as a basis for classification (Ministry of National
Education, 2005).

Course of “fenn-i hifz-us sithhayr umumiye” (scientific general health care) was taught
in the last grade of the idadi branch of Mekteb-i sultani which is one of the other important
secondary education institution.

3. Higher Education

Courses of sciences and mathematics were given as conferences in the Darulfunun
founded first in 1863. It was decreed in 1863 that hikmet-i tabiiyye (treatise on physics) is
taught by Superintendent of the Imperial Mines in Darulfunun, Dervis Pasha and that existing
equipments are transferred thereto, and then Dervis Pasha started to give training on 13rd
January 1863. Course of chemistry was taught by Aziz Bey who had completed his edcuation
in tibbiye-i askeriye (Military School of Medicine) and is well-known with his work called as
“Kimya-i tibbi” (medical chemistry). Salih Efendi who had studied also in military school of
medicine and is an expert in the courses of ilm-i mevalid started to give education on 16th
February 1863 in Darulfunun (Mahmud Cevad, 2001, p. 209). But no branch was
discriminated and a program was issued, where all students would receive the same courses in
Darulfunun founded for the second time following the failure of the first intervention for the
said formation in 1870. Courses of ilm-i hayvanat (zoological sceince), ilm-i nebatat
(botanical science), heyet and hikmet-i tabiiyye (astronomy and physics) and ilmi tabakatul
arz (geology) were stated to be instructed in the Ordinance of General Education (Maarif-i
Umumiye Nizamnamesi). The said courses that we may call as Botanic, zoology and geology
were planned to be taught individually. But because of the trouble in finding an instructor and
a book, the said courses were taught under the name of ilm-i mevalid without making any
discrimination for branch (Ishakoglu, 1998, p. 322). Even though the courses of sciences were
taught intensively in the first two grades in the third intervention in 1873, that intervention
wasn’t long-lived. Courses of sciences and education were agreed to be taught in the branch
of ulum-i riyaziye (mathematical sciences) and tabiiye (biology) with three-year educational
period in Darulfunun-1 Sahane (Imperial University) founded on September 1, 1990.
Darulfunun was divided in five branches under the supervision of Emrullah Efendi in 1912,
nebatat-1 umdmi (general botanics) and ilm-i arz (geology) and ilm-i maden (mining) were
included by the courses of ulum-1 tabiye (Biological Sciences) (Ishakoglu, 1995, p. 230-232).
Courses of “ilm-i hayvanat” (zoological science), “ilm-i nebatat” (botanical science), and
“ilm-1 nebatat ve tabakatul arz” (Botanical Science and Geology) were taught 2 hours per
week in the course program 1903-1904 in the department of sciences in the branch of
sciences. (Ishakoglu, 1995, p. 255).

Osman Ergin (1977) stated that courses in the branch of ulum-i riyaziye (mathematical
sciences) and tabiiye (biology) are theoretical, they are followed through books and notes and
there is no laboratory to allow any operation or experiment. He declared also that books aren’t
printed on colored papers appropriately (Ergin, 1977, p. 1223-1224).

In 1897 examinations of nazar-1 mebadi-i ilm-i hikmet-i tabiiyye (biology) , kimya-yi
madeni (mining chemistry), and tarih-i tabiiden ilm-i hayvanat (zoology) and then hikmet-i
tabiiyye (Biology), kimya-y1 madeni (mining chemistry) uzvi ve sinai (Organic and
Industrial), hayvanat (zoology), nebatat (botanic) and madeniyyat (mineralogy) were agreed
to be done respectively in the second grade and the fourth grade for the students to be
recruited in Mekteb-i Mulkiye (School of Political Science) (Mahmut Cevad, 2001, p. 164).
Courses of hikmet-i tabiiyye (biology), kimya-y1 madeni (mining chemistry) uzvi ve sinai
(Organic and Industrial), ilm-i hayvanat (zoology) intended for farming and ilm-i nebatat
intended for (agriculture) take place in the course program of the said year. (Mahmut Cevad,
2001, p. 170).
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Course of ilm-i mevalid was agreed to be instructed in the Darulmuallimin schools
founded in Istanbul in the Ordinance of General Education (Maarif-i Umumiye Nizamnamesi)
(Article 55) in order to meet the need for teachers in the rusdiyye schools on March 16,1848.
Course program of the branch of Mekatib-i Ali (college) of Darulmuallimin in 1880 includes
ilm-i hayvanat (zoology), nebatat (botanic), hikmet-i tabiiyye (biology) and chemistry
(Mahmud Cevad, 2001, p. 179).

Mekteb-i Maarif-i Adliyye (School for Learning) had been increased to three year and
focused on governmental officer training since the years 1862-63 and then replaced by
Mekteb-i Aklam and Mahrec-i Aklam respectively (Akyuz, 2011, p. 171). Courses of
hikmet-i tabi’yye (biology) and chemistry are seen to have been taught in the third grade of
the course program of Mahrec-i Aklam (school for education of state officials) in 1875. But
there is not any course related to the curriculum of biology and there is not also any course
related to sciences in the course programs of Darulmuallimat (teacher’s training school)
(Mahmut Cevad, 2001, p. 142-143).

4. Biology Training in the Republic Period

Biology training was continued based on the translation of the books of foreign
researchers until the era of the republic era (Tekeli and Ilkin, 1999). Contemporary sciences
education implemented since the foundation of republic was modified from times to times and
affected by external developments (Yilmaz and Morgil, 1992). Turkish and foreign experts
were taught in order to enrich the contents of programs as a result of the fundamental changes
between 1923 and 1946. Program studies performed until 1950s were generally intended for
primary education and studies to develop program in Turkey are performed by preparing the
lists of courses and subjects (Ayas, Cepni & Akdeniz, 1993).

Developments in sciences and then biology are observed to have gained acceleration
upon the scientific and technological developments affecting all stages of training. It became
necessary to integrate new biology, physics, chemistry programs and to develop related
instruction materials and this causes modern instruction techniques, methods and curriculums,
sciences and scientific study methods to be included in the system. Developments in biology
training and curriculum after the foundation of republic may be listed as follows:

*Many studies intended to develop the trainings on sciences and biology were
completed successfully in parallel with the scientific development in 1950s (Gezer vd., 2003).
TUBITAK initiated its first studies on “Modern Biology Instruction Program” in 1959.
Students were intended to participate more actively in the courses by the use of this program
prepared within a short time. Thus classical biology instruction program until that time was
improved and modernized. But implementation of program was ceased upon the withdrawal
of its support from TUBITAK on the projects of sciences (Y1lmaz ve Soran, 1999).

*Foundation of Ankara science high school in 1964 is an important result of the effects
of the activities developing the science instruction in the world in our country.

*Toing and foing on Project supports and coordinated works were experienced between
Ministry of National Education and TUBITAK from 1950s to 1980s and the related
collaboration has lost its function completely since 1980s. MEB couldn’t receive enough
support from universities and TUBITAK and this causes biology program not to be
modernized enough in the years when new technological and scientific developments were
experienced.

*Both the lack of well-trained teachers and the lack of course equipment and tools in
biology training cause Ministry of National Education to make a revision in the contents of
modern biology training on which modernization studies were performed in 1980s (Turgut,
1990).
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*Ministry of National Education re-regulated the instruction of Biology course within a
single book in 1985. Related program is as follows (MEB, 1985):

High School-Grade 1: Introduction to biology, what is science, diversity of creatures,
populations, animal groups and communities, life unions, life in an animal cell, multi-cell
organisms and tissues.

High School-Grade 2: Managing molecules and genetic code, reproduction and
development, inheritance, handling systems, respiratory systems, digestive systems, urinary
system, musculoskeletal system, endocrine systems, and neural system.

High School-Grade 3: Chemical energy and life, luminous energy and life, oxygen and
life, managing molecules, generic code, reproduction, development, population genetics,
transportation, respiration, musculoskeletal system, endocrine and neural system.

Biology course program wasn’t renewed and only biology subjects for the course of
advanced sciences were made detailed and appropriate for the hours of courses in the periods
where passing grade and credit system are implemented (Y1lmaz and Soran, 1999).

Units of biology course and distribution of the subjects taking place in the instruction
program of the courses of Sciences and Technology are as follows (MEB, 2013):

Table 4. Distribution of the Units and Subjects in the course programs of Sciences and Technology

(MEB, 2013)

Grade 4 Grade 5 Grade 6 Grade 7 Grade 8

UNITS UNITS UNITS UNITS UNITS

Unit 1:Let’s solve Unit 1: Let’s solve the Unit 1: Systems in our | Unit 1:Systemsinour | Unit 1:

the riddle of our riddle of our body body / Creatures and body / Creatures and Reproduction,

body Creatures and Life Life Life Growing and

Creatures and Life Development of
Human being /
Creatures and Life

Recommended Recommended Subject Recommended Recommended Subject | Recommended

Subject Headings Headings Subject Headings Headings Subject Headings

* Support and * Nutrients and their *Cell * Digestive System * DNA and Genetic

Movement properties *Support and ¢ Urinary System Code

* Breathing * Digestion of nutrients movement system. * Supervisory and * Mitosis - Meiosis

*Blood Circulation *Urinary system in our *Respiratory System regulatory systems * Reproduction,

in Body body «Circulatory System * Sensorial Organs Growing and

*Let’s exercise *Donation and Development of

* Microscopic transplantation of Human being

creatures and Our organs * Adolescence and

environment Health

Unit 6. Let’s solve Unit 5: Let’s know and Unit 5: Reproduction, | Unit5: Human being Unit 5: Relation

the riddle of our travel around the world Growing and and Environment between creatures

body / Creatures and | of creatures / Creatures Development of and energy/

Life and Life Animals / Creatures Creatures and Life

and Life

Recommended Recommended Subject Recommended Recommended Subject | Recommended

Subject Headings Headings Subject *Plants and Headings * Ecosystems | Subject Headings ¢

* Let’s know the * Let’s know the Reproduction, growth | « Biodiversity Energy Flux in food

assets in our creatures and development of chain

environment * Relation between plants * Matter cycles

* The Environment human being and * Sustainable

where we live in environment Development

Living Spaces * Biotechnology

*Environment

Pollution

*Environment

Protection
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Modifications were performed in the course program of biology upon the extension of
high school period to four years. Grades and course programs were reshaped. Units and
subjects are distributed as follows:

Table 5. Instruction Program of Biology Course in 2013

Grade 9 Grade 10 Grade 11 Grade 12

UNITS UNITS UNITS UNITS

Life Science-Biology Reproduction Energy From gene to protein
Transformations in
Creatures

.Nature of Scientific Information and
Biology

.Common Properties of Creatures

. Basic Components in the structure of
the creatures

.Mitosis and Asexual
Reproduction
.Meiosis and Sexual
Reproduction
.Growth and
Development

. Liveliness and Energy
. Photosynthesis

. Chemosynthesis

. Respiration

. Discovery and
Significance of Nucleic
Acids

.Genetic code and protein
synthesis

World of Creatures

General Principles of
Heredity

Human Physiology

Plant Biology

. Basic Unit of Liveliness

.Heredity and

. Tissues

.Structure of Plants

.Diversity and classification of creatures | Biodiversity .Nerves, hormones and .Growth Movement
. World of Creatures and Their .Modern Genetic homeostasis Agent Transport in
Properties Applications . Support and Movement | Plants
System . Sexual reproduction in
Blood Circulation plants
Lymphatic Circulation
. Respiratory System
. Urinary System
Actual Environmental Problems Our World Behavior Community and
Population Ecology
. Actual environmental problems and .Ecosystem Ecology .Behavior . Community Ecology

human being
.Preservation of natural sources and
biodiversity

.Biomes

.Population Ecology
.Beginning of Live and
Evolution

CONCLUSION and DISCUSSION

Courses of “Ma’limat-1 Tabiiye” (Natural Sciences), “Hifz-us-sthhat” (Protection of
Health), “Ma’limat-1 Nafia” (Useful Information), “Elifba ve Sifahi Ma’limat” (Life
Sciences) in Rusdiyye schools (Ottoman Junior High Schools), “Hikmet-i Tabiiyye” (A
Treatise on Physics) or “Tarih-1 Tabiiyye” (A science dealing with the evolution of animals,
plants and the world), “Malumat-1 Fenniye ve Hifz-us-sihhat” ( Protection of the Health),
“Ilm-i Mevalid” (Science on Animals, Botanic and Plants) in Mekteb-i Sultani (Imperial High
School) and Idadis (Imperial High Schools) giving education at the levels of high schools,
courses like “Ilm-i Nebatat” (Botanical Science), Ilm-i Hayvanat (Animal Science) and
“Tarih-i Ulim-i Tabiiye” (History of Natural Sciences) in the branch of Ulim-i Tabiiye
(natural sciences) of Darulfunun (Ottoman University) are associated with the subjects within
the current curriculums of Biology in the educational institutions within the modernization
process of Ottoman Empire

Contemporary sciences were instructed first in militaristic schools, Hendesehane
(Engineering School), Muhendishane-i Berri-i Humayun (Imperial School of Military
Engineering) and Muhendishane-i Bahri-i Humayun (Imperial School of Naval Engineering).
Subjects in the curriculums of biology are encountered in the courses of “Hifz-us-sihhat”
(Sanitation), “Ma’limat-1 Tabiiye” (Natural Sciences), “Ma’limat-1 Nafia” (Useful
Information), “Elifba ve Sifahi Ma’liimat” (Life Sciences) in the course programs followed in
the Rusdiyye schools which were founded following the said schools where theoretical
information was taught. Information on physiological anatomy and health protection in the
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rusdiyye schools for girls where microbes, waters, air and foods were discussed in the course
of “Hifz-us-sthhat”. Subjects like earth, stars, water, fire, residence, human body, trees,
mines, agriculture, animals and human body, nutrition, health protection were taught as useful
information respectively in the courses of “Ma’limat-1 Nafia” and “Elitba ve Sifahi
Ma’limat”. Subjects constituting the curriculum of biology cited in these courses are seen to
be intended to offer the practical information used in daily life and not to go beyond the
theoretical information.

Subjects of biology started to be stated as a discipline in the idadi schools and the name
of course was called as ilm-i mevalid (science of nature). Assets, creatures and non-creatures,
description and contents of zoology, difference between animals and plants, structure and
texture of animals, classification of animals, organs of animals, digestive organs of animals,
digestive organs of human beings, details and function of digestive organs in animal types,
types of circulation system, respiratory system and its types, respiratory system, skeleton,
muscles, nerves, five sensorial organs, significant and useful types of animals were stated
briefly in the course of “Ilm-i Mevalid”. Furthermore the structure, the texture, duties of the
plants, scopes and duties, buds, hook and its function, flowers and respiratory organs, fruits,
vegetables, nutrition of plants, absorption, respiration, proper nutrition and saliva, brief
classification of plants, germination and reproduction, important and useful plants are stated
to be described generally in the course of “Ilm-i Mevalid”. Subjects like farming, seed
planting, livestock, bees, birds etc. were discussed and classification of animals, segmentation
of plants, layers of the world and mines, weather events and goods were tried to be taught in
the course of Ma’liimat-1 Fenniye ve Hifz-us-sihhat.

Actually it is observed that a confusion was experienced and subjects of biology were
stated again and again under different names, in different subjects in the course of the
determination of new programs in the modern schools founded in the period of Ottoman
Empire. Change in the course programs and names of the courses for the years may be
observed with the instabilities on which subject would be in which grade, in which course.
This situation was tried to be removed but the problem about the curriculum of the courses
was inherited to new republic upon the collapse of Ottoman Empire. Proclamation of the
republic, innovations made and alphabet reform drew all attention towards primary school
and especially literacy. Preparation of instruction programs were neglected for a long time.

Biology education in the republic eras based on the translation of foreign books until
1950s caused later and then studies on modern biology caused the course books of biology to
be collected in a single book. Studies were continued to be performed through various
projects between the Ministry of National Education and TUBITAK until 1980s and were
collected by MEB within a single book in 1985. Finally MEB reshape its curriculum of
biology in 2005 and 2013. Many subject titles were found hereby to be common in the
curriculum of biology from Tanzimat era to today.

Curriculum of the courses related to biology after Tanzimat reform in Ottoman Empire
are seen to be close the curriculum of today. Today, curriculum of Hifz-us-sihhat is
encountered in the programs for the courses of Sciences & Technology and Biology. The fact
that the course subjects of Hifz-us-sihhat take place spirally every year in the subjects of
Sciences and Technology and, Biology and Hygiene is a reflection of the constructivist
training understanding. But it is seen that such approach has been reflected in the curriculum.
As a result of current study, it is seen that biology curriculum in Ottoman Empire has been
given as not an individual course but within an integrated understanding which includes the
subjects like nature, agriculture, medicine and geology and information which should be
known by a student in daily life during the modernization period of Ottoman Empire.
Developments in biology were reflected even partially to curriculum but lack of supporting
materials of the course, the fact that the courses were always given theoretically and not
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supported by laboratory and equipment stand out as most important deficiencies. Subject of
cell is one of the basic subjects of biology and almost half of the subjects in the curriculum of
Biology is associated with cell. Developments going on until 1665 and continuing with the
discovery of cell and especially the subject of cell were not seen to be cited enough and thus it
gives the impression of a delay in following scientific developments.

One of the most important indicators of the delay in following the scientific developments is
the fact that artificial classification is taken as a basis in the classification of creatures. For
instance steps of classification are not seen to be made on the basis of phylogenetic
classification in the classification of animals.
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OZET

Aragtirmanin  amaci fen bilimleri 6gretiminde probleme dayali &grenme igerisinde kavram
karikatiirii kullaniminin 6grencilerin kavramsal anlama diizeyleri ile problem ¢6zme becerisi algilari
diizeylerine etkisini belirlemektir. Bu amag dogrultusunda denklestirilmemisg-esitlenmemis 6n test-son
test kontrol gruplu yar1 deneysel desen kullamlmstir. Arastirmanin galisma grubunu Izmir’in merkez
ilgelerinde yer alan 9 okuldan segilen toplam 27 sinifta 6grenim goren 553 altinci sinif Ggrencisi
olusturmaktadir. Deney gruplarindan birinde dersler kavram karikatiirii destekli probleme dayali
6grenme yontemiyle (Deney 1), digerinde sadece probleme dayali 6grenme yontemiyle (Deney 2) ve
kontrol grubunda ise dersler sadece Fen ve Teknoloji Ogretim Program igerigi ve etkinlikleriyle
islenmistir. Deneysel uygulama 16 ders saati siirmiistiir. Verilerin toplanmasinda problem ¢dzme
beceri algi dlgegi ve kavramsal anlama testi kullanilmistir. Kavramsal anlama diizeyi acisindan
probleme dayali 6grenme ile kavram karikatiirlerinin birlikte kullanildig1 deney grubu ile (Deney 1)
kontrol grubu arasinda anlamli bir farklilik goriilmiistiir. Bunun yani sira sadece probleme dayali
6grenmenin uygulandigi deney grubu ile (Deney 2) kontrol grubu arasinda deney grubu lehine anlamli
bir farkliligin olmadigi belirlenmistir. Ayrica problem ¢ézme becerisi agisindan probleme dayali
ogrenme ile kavram karikatiirlerinin birlikte kullanildigi deney grubu ile (Deney 1) kontrol grubu
arasinda ve sadece probleme dayali 6grenmenin uygulandigi deney grubu (Deney 2) ile kontrol grubu
arasinda deney gruplar1 lehine anlamhi bir farklilik oldugu sonucuna ulagilmistir. Deney gruplarinin
kendi arasinda karsilastirilmasi1 sonucunda ise son test problem ¢ézme becerileri agisindan anlamli bir
farklilik olmadigi, son test kavramsal anlama test puanlar agisindan probleme dayali dgrenme ile
kavram karikatiirlerinin birlikte kullanildigi deney grubu (Deney 1) lehine anlamli bir farkliligin
oldugu belirlenmistir.
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GIRIS

Gelisen teknolojiyle birlikte fen bilimlerinin etkilerini ve izlerini hayatin her
asamasinda gérmek miimkiindiir. Toplumlarin gelecegi acisindan fen egitimi anahtar bir rol
oynamaktadir (Isman, Baytekin, Balkan, Horzum ve Kiyici, 2002). Bu nedenle bilim ve
teknolojide ilerlemek, teknolojinin getirdigi yenilikleri gerektigi gibi kullanabilmek i¢in bilgi
iireten, sorgulayan, elestiren, karsilastigi problemleri ¢ozebilen, fen okuryazari olan nitelikli
bireylerin yetistirilmesine iilkeler ihtiya¢ duymaktadirlar. S6z konusu nitelikli bireylerin
yetistirilmesinde egitim ve Ogretim silirecinin dnemli bir bilesen oldugu diisiiniilmektedir.
Koseoglu & Kavak (2001)’a gore karsilastigi olaylari aragtiran, fikirleri inceleyen, liretken
bireyler yetistirebilmek icin fen 6gretiminin gerekliligi ve dnemi bilinmektedir. Bu nedenle
ozellikle bilim ve teknolojideki gelismeler gbz Oniine alinarak fen egitiminin etkililigi ve
Oonemi lizerinde bir¢ok arastirma yapilmakta ve 6grenme siirecinin 0grencilerin duyussal,
biligsel ve psikomotor becerisinin gelisim diizeyleri tizerindeki etkilerini belirlemeye yonelik
calismalar gerceklestirilmektedir. Ayrica iilkeler egitim-6gretim siireclerini degerlendirerek
ve diger iilkelerle var olan durumlarin1 karsilastirarak egitim-6gretim  siire¢lerindeki
eksikliklerini ve hatalarin1 belirlemekte, boylece elde edilen verilere dayanarak egitim-
Ogretim siirecinde gerekli diizenlemeler yapmaktadirlar.

TIMSS 1999 ve PISA 2003 ¢alismasindan sonra iilkemizde 6gretim programlarinin
gelistirilmesine yonelik gergeklestirilen aragtirmalar artmistir. PISA 2006 sonuglar ise 6gretim
programlarinda degisimin gerekliligini ortaya koymaktadir. Bu nedenle iilkemizde Fen Bilgisi
Ogretim Programi, Ogrencilerin giinliik yasamda karsilastigi olaylardan yola ¢ikarak
sorgulama, arastirma, elestirme gibi becerisini kullanmalariyla bilgiye ulasmalarin ve var olan
bilgileriyle smif ortaminda 6grendikleri  bilgileri iligkilendirmelerini  amaglayan
yapilandirmact  yaklasimi temele alan Fen ve Teknoloji Ogretim Programi olarak
degistirilmigtir.

Ogrencilerin var olan bilgi yapilar ile edindikleri yeni bilgiler arasinda kavramsal
iliskilerin yapilandirildigr bu aktif siireg, aym1 zamanda anlamli ve kalic1 6grenmenin
gerceklesmesine yardimeir olmaktadir (Hsu, 2004). S6z konusu 6grenme ortamlarinda
Ogrencilerin arastirma, sorgulama, elestirel ve yaratici diisiinme gibi st diizey becerisini
kullanarak  sosyal ortamlarda bilgiye kendilerinin ulagsmas1 etkili grenmenin
gerceklesmesinde 6nemli bir rol oynamaktadir. Bu nedenle 6grencilerin s6z konusu becerisi
kullanmalarini ve bodylece bu becerisini gelistirmelerini saglayacak, onlarin 6grenme
siirecinde aktif olmalarina olanak tanityacak 6grenme ortamlarinin olusturulmasi biiyiik 6nem
tasimaktadir. Bu siirecin sonunda uygulanan PISA 2012 fen performansindaki yillik artig
incelendiginde 2006 - 2012 yillart arasinda, Tiirkiye’nin istatistiksel olarak anlamli bir artig
gosterdigi gozlenmekle birlikte, fen bilimlerindeki basarisinin katilimc1 diger {ilkelerle
kiyaslandiginda iist seviyelerde yer almadig1 goriilmektedir (Milli Egitim Bakanligi, 2013a).

Zorunlu egitimin 12 yila ¢ikaran kanunla egitim sisteminde baslayan yeni donemin
dogal sonucu olarak 2013 Fen Bilimleri Ogretim Programi gelistirilmistir. S6z konusu 2013
Ogretim Programi &grenenlerin, arastiran-sorgulayan, etkili Kkararlar verebilen, problem
¢Ozebilen, kendine giivenen, isbirligine acik, etkili iletisim kurabilen, siirdiiriilebilir kalkinma
bilinciyle yasam boyu 6grenen fen okuryazari bireyler; fen bilimlerine iligkin bilgi, beceri,
olumlu tutum, alg1 ve degere; fen bilimlerinin teknoloji toplum-cevre ile olan iligkisine
yonelik anlayisa ve psikomotor becerilere sahip bireyler olmalarini hedeflemektedir (Milli
Egitim Bakanligi, 2013b). Bu baglamda iilkemizde 2005 Fen ve Teknoloji Ogretim
Programimin yapilandirmaci yaklasimin, 2013 Fen Bilimleri Ogretim Programinin arastirma
sorgulamaya dayali 68renme yaklagimin temelinde dilizenlenmesiyle 68renen merkezli
O0grenme ortamlarinin olusturulmasina olanak saglayan yontem ve teknikler giindeme
gelmistir.
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Gilinlimiizde igbirlikli 6grenme, proje tabanli 68renme, kavram karikatiirleri, kavram
haritalar1, zihin haritalar1 gibi ¢esitli yontem ve teknikler arastirma sorgulamaya dayali
O0grenme yaklasimi olarak kullanilmakta ve s6z konusu yontem ve tekniklerin farkli
ozelliklerine yonelik arastirmalar gergeklestirilmektedir (Pekmez & Balim, 2003; Bozdogan,
Tasdemir & Demirbas, 2006; Balim, Inel & Evrekli, 2008; Evrekli, Balim & inel, 2009;
Cibik, 2009). Ogrenenlerin arastirmasina ve sorgulamasina olanak taniyacak yontemlerden
biri de probleme dayali 6grenme yontemidir. Probleme dayali 6grenme, 6grencilerin isbirlikli
ortamlarda var olan bilgileri ve arastirmalar1 sonucunda edindikleri bilgileri kullanarak giinliik
hayattan bir probleme iliskin ¢6ziim yollar1 gelistirdikleri bir 6grenme yontemidir.

Probleme Dayali Ogrenme

Genel olarak probleme dayali 6grenmenin amaci, Ogrencilerin problem ¢dzme
becerisini gelistirmek, onlara etkili igbirligini 6gretmek ve basarili yasam boyu 6grenen
bireyler olmalar1 i¢in gerekli becerisi kazandirmaktir (Beringer, 2007).

Probleme dayali &grenme (PDO), dgrencilerin gercek yasam problemlerinden yola
cikarak 6grenme alanlartyla ilgili temel kavramlar: edinirken ayni zamanda elestirel diistinme
ve problem ¢ozme gibi st diizey diisiinme becerisini kullanmalarini, gelistirmelerini ve iyi
iletisim becerilerine sahip olmay1 saglayan ortamlar olusturan bir 6grenme yontemidir (Alper,
2008; Iglesias, 2002; Kindler Grant, Kulla, Poole & Godolphin, 2009). Probleme dayali
O0grenme yonteminde senaryolarda yer alan problemler iizerinde 6grenciler 5-12 kisilik kiigiik
gruplarda calismaktadirlar (Berkel & Schmidt, 2000). Probleme dayali 6grenme ortamlarinda
problemle ilgili bilgilerin elde edilmesiyle ve &grencilerin problem ¢dzme becerisini
kullanmalariyla senaryolarda yer alan problemlerin analizi gergeklestirilmektedir. Bu siirecte
Ogrenciler hem yeni bilgileri 6grenmekte hem de bu bilgileri problemin ¢déziimiinde
kullanmaktadirlar (Arts, Gijselaers & Segers, 2002; Berkel & Schmidt, 2000). Oturumlar
seklinde yiiriitiilen bu siire¢ 6grenenleri 6grenme ihtiyaci duymaya tesvik etmek igin
dikkatlice tasarlanmalidir. Boylece Ogrenciler problemi ¢dzmek i¢in yeni bilgileri edinme
ihtiyact duymaktadirlar (Shepherd & Cosgriff, 1998).

Evrekli, Inel & Cite (2006) fen derslerinde tartisma ortamlarinin olusturulmasinin,
ogrencileri kesfetmeye tesvik etmek ve Ogrencilerin bilgilerini sosyal ortamlar icerisinde
tartisarak yapilandirmasini saglamak i¢in gerekli oldugunu belirtmektedir. Bu amag
dogrultusunda kullanilabilecek gorsel araclardan biri de kavram karikatiirleridir. Bu baglamda
fen derslerinde kavram karikatliri kullaniminin, Ogrencilerin  dikkatlerini  derse
yogunlastirarak eglenceli, gorsel ve gorislerini tartisabilecekleri 6grenme ve bilgiyi
yapilandirma ortamlar: yaratabilecegi diisiiniilmektedir (Balim, Inel & Evrekli, 2008).
Kavram karikatiirleri fen alaninda yapilandirmaci yaklasima iliskin 6grenmeye dayali olarak
yenilik¢i bir 6grenme ve 6gretme stratejisi olarak gelistirilmistir (De Lange, 2009).

Kavram Karikatiirleri

Karikatiirler genel anlamda sembolleri ve resimleri kullanarak aktarmak istedikleri
mesajlar1 aktaran ve insan duygularini etkileyen onemli bir gorsel dili temsil eden sanat
formudur. Ozellikle fen dgretiminde karikatiirlerin dneminin son yillarda farkina varilmistir
(Dalacosta, Kamariotaki-Papparrigopoulou, Palyvos & Spyrellis, 2009). Karikatiirler
egitimsel amaglarla bir¢ok farkli yolla kullanilmaktadir. Roesky & Kennepohl (2008)’a gore
ogrenmeyi ve katilimi arttirmada etkili olarak kullanilan bir diger 6nemli karikatiir tiirii
kavram karikatiirleridir. Kavram karikatiirleri genel olarak ¢ogu karikatiirde oldugu gibi
mizah ya da taslama amaciyla kullanilmamaktadir (Keogh & Naylor, 1999; Sengiil & Uner,
2010). Kavram karikatiirleri komik 6zellikler tagimamaktadir ve bununla birlikte 6grencileri
diistinmeye tesvik etmek ve tartismayi arttirmak i¢in diizenlenmistir (Webb, Williams &
Meiring, 2008). Martinez (2004)’e gore kavram karikatiirleri 6grencilere eglenceli ve gorsel
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ortamlarda kavram ve bilgilere ulagsmasin1 saglayan ve ¢esitli durumlarda karsilastigimiz
olaylara iliskin bilimsel bakis acilarini iceren araglardir.

Balim, Inel & Evrekli (2008)’ye gére kavram Kkarikatiirleri 6grencilerin dgrenme
ortamlarina katilimlarimi saglayan ve sinif iginde bir tartigmaya katilimi saglamak icin
kullanilabilen ¢izimler ve gorsel araclardir. Ogrencilerin kavram karikatiiriinde yer alan
tartismay1 ¢ozmek icin gereksinimleri oldugunun farkina vardiginda bilimsel sorgulamanin
bir yonii olarak tartismanin siiregle biitiinlestirilmesi i¢in 0grenciler tartismalar1 sonucunda
sonraki sorgulamalara katilmak i¢in davet edilmektedirler (Keogh, Naylor & Downing, 2003;
Naylor, Keogh & Downing, 2007).

Korkmaz (2004) kavram karikatiirlerinin tartigmanin yani sira kiigiik siniflarda
kavramsal o6grenmeyi kolaylastirmak, ogrencilerin 6n kavramlarini ortaya ¢ikarmak ve ne
ogrendiklerini belirlemek i¢in kullanilabilecegini belirtmektedir. Kavram karikatiirleriyle
birlikte yanilgilarin ¢izgi karakterlerle kisisellestirilmesi, 6grencilerin 6gretim Oncesindeki
sahip olduklar1 diislince bicimlerinin ortaya ¢ikarilmast ve var olan yanilgilarin
giderilebilmesini miimkiin kilmaktadir (Saka, Akdeniz, Bayrak & Asilsoy, 2006). Bu nedenle
kavram karikatiirleri 6gretmenlerin fen egitiminde kavramsal degisim olusturmalar1 amaciyla
kullanilabilecek bir egitimsel aractir (De Lange, 2009). Bu nedenle 6grencilerin hem giinliik
yasama iligkin problemleri ¢6zmelerini hem de derse aktif katilimlarin1 saglamak i¢in kavram
karikatiirleri kullanilabilmektedir (Balim, inel & Evrekli, 2008).

flgili alan yazin incelendiginde probleme dayali dgrenme ya da kavram karikatiirii
kullaniminin farkli degiskenlere etkisini inceleyen calismalara rastlanmakla birlikte probleme
dayali 6grenme igerisinde kavram Kkarikatiirii kullaniminin 6grencilerin kavramsal anlama
diizeylerine etkisini inceleyen galismaya rastlanamamis, problem ¢dzme becerisi algilari
tizerine etkisini inceleyen sinirli sayida caligmaya rastlanmis olmasi nedeniyle séz konusu
arastirma yapilmistir.

Aragtirmanin amaci fen bilimleri 6gretiminde probleme dayali 6grenme igerisinde
kavram karikatiirii kullantminin 6grencilerin kavramsal anlama diizeyleri ile problem ¢ézme
becerisi algilar1 diizeylerine etkisini belirlemektir.

YONTEM
a) Calismanin Yontemi

Caligmada probleme dayali 6grenme igerisinde kavram karikatiirleri kullaniminin
etkililiginin belirlenmesi amaciyla, denklestirilmemis-esitlenmemis On test-son test kontrol
gruplu yar1 deneysel desen kullanilmistir (Bulduk, 2003; Christensen, 2004; Marczyk,
DeMatteo & Festinger, 2005; Cohen, Manion & Morrison, 2005; Balci, 2005; Karasar, 2006).
Muijs (2004) ve Wiersma (2000)’ e gore deneysel ve yar1 deneysel arastirmalar arasindaki
temel farklilik, bireylerin gruplara atanmasinda goriilmektedir. Bir deneysel arastirmanin ig
gecerliliginin saglanmasindaki en iyi yol bireylerin rastgele se¢cimi olmasina karsin, gercek
yasam ortamlarinda bunu gerceklestirmek ¢ogu zaman miimkiin degildir. Bu yiizden rastgele
secimin uygulandigr desenlerde, arastirmacilar yar1 deneysel desenden yararlanmalidir
(Marczyk, DeMatteo & Festinger, 2005). Temel olarak yar1 deneysel c¢alismalar, bir
laboratuar ortamindan ziyade gercek hayat icerisinde gergeklesen calismalar olarak
yorumlanabilir (Vanderstoep & Johnston, 2009). Bu nedenle genellikle egitimsel
arastirmalarda arastirmacilarin gergek deneysel uygulamalar gerceklestirmeleri oldukca
giictiir (Cohen, Manion & Morrison, 2005).
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b) Arastirmanin Problem Ciimlesi ve Alt Problemleri

Arastirmanin problem ciimlesi “Fen bilimleri 6gretiminde probleme dayali 6grenme
icerisinde kavram karikatlirii kullaniminin 6grencilerin kavramsal anlama diizeyleri ile
problem ¢6zme becerisi algilar1 diizeylerine etkisi nedir?” olarak belirlenmistir.

Arastirmanin alt problemleri su sekildedir:

1. Probleme dayali 6grenme igerisinde kavram karikatiirlerinin kullanildigi deney grubu
(Deney 1), sadece problem dayali 6grenmenin kullanildig1 deney grubu (Deney 2) ve
sadece fen bilimleri O6gretim programina dayali etkinliklerin kullanildigi kontrol
grubunda yer alan 6grencilerin son test kavramsal anlama diizeyleri arasinda anlamli
bir farklilik var midir?

2. Probleme dayali 6grenme igerisinde kavram karikatiirlerinin kullanildig1 deney grubu
(Deney 1), sadece problem dayali 6grenmenin kullanildig1 deney grubu (Deney 2) ve
sadece fen bilimleri O0gretim programina dayali etkinliklerin kullanildig1r kontrol
grubunda yer alan Ogrencilerin son test problem c¢ozme becerisi algilar1 arasinda
anlamli bir farklilik var midir?

c) Calisma Grubu

Arastirma kapsaminda gergeklestirilen caligma yar1 deneysel oOzellikte oldugundan
dolay1 evren Orneklem se¢imine gidilmemis bunun yerine c¢alisma grubu alinmistir.
Aragtirmanin calisma grubunu izmir’in merkez ilgelerinde yer alan 9 okuldan secilen toplam
27 simifta 0grenim goren altinci siif Ogrencileri olusturmaktadir. Arastirmaya katilan
ogrencilerin  (n=553); %47,6’s1 (n=263) erkek, %5240 (n=290) kiz O&grencilerden
olusmaktadir. Katilimeilarin %32’si (n=177) probleme dayali 6grenme igerisinde kavram
karikatiirleri ile %33,8’1 (n=187) sadece probleme dayali 6grenme yontemiyle ve %34,2’si
(n=189) sadece fen bilimleri 6gretim programi ile 6grenim gormiislerdir.

d) Arastirmanin Bagimh ve Bagimsiz Degiskenleri

Bagimli ve bagimsiz degiskenlerin 6zellikleri dikkate alinarak bu aragtirmanin bagimsiz
degiskenleri 6gretim yontemleri olan kavram karikatiirleri destekli probleme dayali 6grenme
yontemi ve sadece probleme dayali 0grenme ydntemi olarak belirlenmistir. Arastirmanin
bagimli degiskenleri ise Ogrencilerin kavramsal anlama diizeyleri ve problem ¢6zme
becerisidir.

e) Deneysel islem Yolu

Arastirma kapsaminda 9 okulda, her birinde 2 deney ve 1 kontrol grubu olmak iizere
toplam 27 sinif belirlenmistir. Deney gruplarindan birinde dersler kavram karikatiirii destekli
probleme dayali 6grenme yontemiyle (Deney 1), digerinde sadece probleme dayali grenme
yontemiyle (Deney 2) ve kontrol grubunda ise dersler sadece Fen ve Teknoloji Ogretim
Program igerigi ve etkinlikleriyle islenmistir. Deney gruplarindan birinde fen bilimleri
ogretiminin gerceklestirilmesinde kazanimlara uygun sekilde hazirlanan senaryolarin ve
senaryolardaki olaylara iligkin kavram karikatiirlerinin yer aldig1 probleme dayali 6grenme
modiilleri kullanilmistir. Ornek senaryo EK-1’de sunulmustur. Diger deney grubunda ise
dersler ayni probleme dayali 6grenme modiilleri kavram karikatiirleri olmadan islenmistir.
Kontrol grubunda ise sadece Fen ve Teknoloji Ogretim Programinda yer alan etkinlik ve
uygulamalarla 6gretim gergeklestirilmistir. Calisma Fen Bilimleri dersi altinci sinif Madde ve
Is1 iinitesinde islenmistir. Deney gruplarindaki etkinlikler 6gretim programinda yer alan
kazanimlara uygun olarak diizenlenmistir. S6z konusu gruplar icin hazirlanan doért modiil
tinitenin programda belirtilen 16 ders saati kapsamina uygun olarak hazirlanmis olup her bir
modil i¢in bir haftalik (4 ders saat) siire ayrilmistir. Aragtirmanin gerceklestirildigi her bir
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okulda belirlenen iki deney ve bir kontrol grubundaki uygulamalar dersin Ogretmeni
tarafindan yiritilmiistir. Uygulamay1 gergeklestiren Ogretmenlere deneysel uygulama
oncesinde c¢alistay diizenlenmistir. Bu ¢alistayda toplam 16 saat kuramsal bilgi ve
uygulamalara yer verilmistir. iki giin siiren galistayin birinci giiniinde yapilandirmaci kuram,
probleme dayali 6grenme, kavram karikatiirleriyle ilgili kuramsal bilgiler verilmis; ikinci
giiniinde Ogretim Programinin tanitimi yapilmis ve calisma kapsaminda uygulamaya dahil
edilen 6. Smif “Madde ve Is1” linitesine iliskin kazanimlar ve etkinlikler incelenmis, ¢alisma
kapsaminda hazirlanan Kavram Karikatiirii Destekli Probleme Dayali Ogrenmeye (Deney 1)
ve sadece Probleme Dayali Ogrenmeye (Deney 2) ydnelik ders planlari, modiiller ve
etkinlikler sunulmustur.

Deney gruplarindaki uygulamalarda yer alan modiiller lizerinde 6grencilerin gerekli
arastirmalar yapabilmeleri i¢in bir hafta onceden dagitilmistir. Modiiller {lizerinde gerekli
arastirmalar yaparak sinifa gelen 6grencilerden Oncelikle modiillerin igeriginde yer alan
senaryolara iliskin olarak sorunu belirlemeleri beklenmistir. Sonrasinda kavram karikatiirii
destekli probleme dayali O6grenme modiilleriyle Ogrenim goren Ogrenciler kavram
karikatiirlerindeki goriisleri de g6z Oniine alarak akranlariyla farkli ¢6ziim yollar iizerinde
diisiiniirlerken, sadece probleme dayali 6grenme yonteminin uygulandigi deney grubunda ise
Ogrenciler probleme iliskin akranlartyla goriislerini  kavram karikatiiri olmadan
paylagsmiglardir. Sonrasinda Ogrencilerden, sorunun ¢oziimiine yonelik gergeklestirmis
olduklar1 arastirmalar ve simif i¢inde grup arkadaslar ile yaptiklari etkinliklerle senaryoda yer
alan soruna iligkin ¢6ziim yollar1 iiretmeleri beklenmistir.

Deney gruplarinda yer alan 6grenciler ayrica her hafta modiil sonunda kendilerini ve
grup calismasini ] gerceklestirdikleri akranlarini degerlendirmislerdir.

Kontrol grubundaki uygulamalar ise 6gretim programina uygun olarak ‘“Maddenin
tanecikli yapisi ve 1s1” konusu 4, “Ismnin yayilma yollar1” konusu 8 ders saati, “Ist yalitimi1”
konusu 4 ders saati olmak lizere toplam 16 ders saati siiresince yiiriitiilmistiir. Dersler
yiiriitiilirken Ogretim Programindaki kazanimlara uygun olarak diizenlenen ders kitabi igerigi
ve etkinlikleri temel alinmistir. Deneysel uygulama oncesinde ve sonrasinda kontrol ve deney
gruplarindaki &grencilere. “Problem Cézme Becerisi Algi Olgegi” ve “Kavramsal Anlama
Testi” On test ve son test olarak uygulanmistir.

f) Veri toplama ara¢larimin hazirlanmasi ve gelistirilmesi

Kavramsal Anlama Testi: Calisma kapsaminda uygulamanmn gerceklestirildigi
okullardaki deney ve kontrol gruplarinda yer alan 6grencilerin kavramsal anlamalarindaki
degisimin belirlenmesi ve degerlendirilmesi amaciyla 6. sinif “Madde ve Is1” iinitesine iligkin
kavramsal anlama testi gelistirilmistir. Testin gelistirilme asamasinda oOncelikle {inite
kapsaminda yer alan kazanimlar belirlenmis ve iinite kapsaminda yer alan konulara iliskin
kavram analizi gerceklestirilmistir. Testin ilk hali arastirmacilar tarafindan olusturulan 14
maddeden olusmustur. Ancak caligma siirecinde s6z konusu madde sayisinin ve igeriginin
yetersiz oldugu diisiiniilerek testin igeriginde ve kapsaminda yeniden diizenlemeler
gergeklestirilmistir. Bu diizenleme sonucunda testteki madde sayisi 21°e yiikseltilmis[] ve
kavram analizi tablosu yeniden gozden gegcirilmistir. Kavramsal anlama testi iki asamali
coktan se¢meli teshis testi seklinde diizenlenmistir. Bu testin ilk kisminda 6grencilerin soruya
iliskin dogru oldugunu diisiindiikleri yanit1 igaretlemeleri, ikinci kisimda ise s6z konusu
secenedi isaretleme nedenini acik bir sekilde ifade etmeleri beklenmistir.

Testin gegerlilik ve giivenilirlik siirecinde Oncelikle sorularin dgrenciler tarafindan
acik bir sekilde anlasilip anlasilmadiginin belirlenmesi i¢in deneysel uygulamanin
gerceklestirildigi okullardan farkli bir okulda yer alan 6grencilerin testi yanitlamalari (n=35)
ve sorun olan yerleri belirtmeleri istenmistir. Testin kapsam ve goriinlis gegcerliliginin
belirlenmesi amaciyla alaninda uzman ii¢ 6gretim iiyesi ile bir fen bilimleri 6gretmeninin
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goriislerine bagvurulmustur. Uzmanlardan testte yer alan maddeleri bilimsel bilgi igerigine
uygunluk, ilgili kavram ve kazanima uygunluk, dil-yazim-anlatim kurallarina uygunluk
bakimindan incelemeleri istenmistir. Uzmanlarin incelemeleri dogrultusunda testte gereken
diizenlemeler yapilmis ve testten yine uzman goriisleri dogrultusunda dort madde
¢ikarilmistir. Kavramsal anlama testinin son hali 17 sorudan olusmaktadir. Uzmanlarin
goriislerindeki tutarliligin belirlenmesi amaciyla Miles & Huberman (1994) tarafindan
Onerilen uyusum yiizdesi hesaplamasi kullanilmistir. Hesaplamalara gére uzmanlarin uyusum
degerleri “soru kalibinin bilimsel bilgi igerigine uygunlugu”, “soru kalibinin ilgili kavram ve
kazanimlara uygunlugu” ve “soru kalibinin dil-yazim-anlatim kurallarina uygunlugu”
kisimlarinin her biri i¢in .90 olarak bulunmustur. Kavramsal anlama testine iliskin 6rnek
sorulara asagida yer verilmistir:

1.Asagidaki sekilde verilen iki farkli hizda hareket eden ayni maddeye iliskin I ve II numaral
taneciklerin carpistiktan sonraki hareketleri ile ilgili olarak;

<<<’>>>c><: <‘>

(daha hizl) (daha yavas)
I tanecigi; () hizlanir ( )yavaslar ( )degismez () bilmiyorum
NBOBNI. ... e e s
II tanecigi; () hizlanir ( )yavaslar ( ) degismez ( ) bilmiyorum
T (<3 0¥ USRS
2. Ali ile Ahmet oda sicakliginda gergeklestirdikleri
deneylerinde yiin kumasa sarili buz ile agikta birakilan buzun O
erime siireleri iizerine kendi aralarinda tartigiyorlar. Sizce ~~—— ——
hangi buz kaliplar1 daha 6nce eriyecektir? buz yline sarili buz

() Acikta birakilan buz kaliplar1 ( ) Ydiine sarili buz kaliplan

() Bilmiyorum

INEAOIIL. . et e e
3. Ali asagidaki deney diizeneklerini hazirlayarak sicak su yardimiyla soguk suyun 1sinmasini
saglamaya caligmaktadir. Bunu gozlemlemek i¢in ise soguk suyun igerisine bir damla kirmizi
miirekkep damlatir.

PR ,,,7_7/ e
— — = ~
 — — = S—
! 1
/QS]CZIIC n ]
= s
r Sosulk ’\ _Saicalc 1
e ) = e
I. Duzenek II. Dazencke

Buna gore hangi sekilde kirmizt miirekkep soguk suyun igerisinde daha hizli yay1lir?
I. diizenekte ( ) II. diizenekte ( ) Bilmiyorum ( )
D LT PPNt
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Kavramsal anlama testinin puanlanmasinda Abraham, Williamsan ve Westbrook
(1994) tarafindan Onerilen besli puanlama sistemi kullanilmistir. Bu puanlama sistemi su
sekildedir:

4- Tam anlama: bilimsel olarak kabul edilen kavramlarin tiim kisimlarini igeren cevaplar

3- Kismen anlama: Bilimsel olarak kabul edilen kavramlarin bir kismini i¢eren cevaplar

2- Kismen anlama ve kavram yanilgisi: kavramsal anlama ile birlikte bir kavram yanilgisi
igeren cevaplar / sadece ornek verilmesi-kavrama iliskin sinirhi agiklamalar

1- Kavram yanilgist: bilimsel olarak yanlis olan cevaplar

0- Anlamama: bos cevap, soruyu tekrar etme, ilgisiz ya da agik olmayan cevap, agiklama yok

Kavramsal anlama testine iliskin degerlendirmeler arastirmada gérev alan uzmanlar
tarafindan gergeklestirilmistir. Calisma grubundan 9 okulun her biri igin verilerin
degerlendirilmesinde bir uzman gorevlendirilmistir. Bu uzmanlarin (n=9) degerlendirme
stireclerinin tutarliligini belirlemek i¢in 30 adet kavramsal anlama testi uyusum analizleri i¢in
kullanilmistir. Uzmanlar birbirinden habersiz ve bagimsiz olarak bu testleri degerlendirmistir.
Bu verilere gore uzmanlarin test uyusumlar siirekli degiskenler i¢in kullanilan kiime ici
korelasyon analizi ile hesaplanmigtir. Test i¢in uzmanlarin kiime i¢i korelasyon uyusum
degeri .86; pearson korelasyon degeri ise .96 olarak belirlenmistir.

Problem Cozme Becerisi Algi Olgegi: Arastirma kapsaminda bagimsiz degiskenin
ogrencilerin problem ¢6zme beceri algilarindaki etkisinin gdzlemlenebilmesi igin Inel Ekici &
Balim (2013) tarafindan gelistirilen problem ¢6zme becerisi algi 6lgegi kullanilmistir.
Arastirmacilar tarafindan Olgegin gelistirme calismalari 9 ilkogretim okulunda 6grenim
gormekte olan 6., 7. ve 8. smif 6grencileri tlizerinde gerceklestirilmistir. Uygulamaya 850
ogrenci katilmigtir. Agimlayici faktor analizi sonucunda 6lgegin iki faktor altinda toplandigina
karar verilmistir. Flde edilen sonucglar dogrultusunda belirlenen iki faktorlii yapinin
dogrulayic1 faktdr analizi ile dogrulandigi sonucuna ulasmuslardir. Olgegin gelistirilen son
seklinde yer alan 22 maddenin madde toplam korelasyonlar1 .44 ile .63 arasinda degistigi,
6l¢egin Cronbach alpha giivenirligi ise .88 olarak belirlenmistir.

Calisma uygulamalarinin yapildig: okullardan elde edilen verilere gére problem ¢ézme
becerisi alg1 6l¢eginin tamamina iliskin Cronbach alpha giivenirligi tekrar hesaplanmis ve 6n
test-son test dl¢iimlerinin her ikisi i¢in de .89 olarak hesaplanmaistir.

g) Arastirmada Kullanilan istatistiksel Yontemler

Arastirma kapsaminda ele alinan alt problemlerin ¢oziimii dogrultusunda nicel verilere
iliskin analizlerde, gruplardaki veri sayist ve normal dagilima uygunluk gostergeleri
incelenerek parametrik istatistiksel tekniklerden MANCOVA (¢ok degiskenli kovaryans
analizi) kullanilmistir. Yapilan analize gore on test Ol¢timleri kontrol altina alinarak son test
Ol¢timleri degerlendirilmistir.

BULGULAR

Calismanin bu bolimiinde “Fen bilimleri 6gretiminde probleme dayali 6grenme
icerisinde kavram karikatiirii kullaniminin 6grencilerin kavramsal anlamalarina ve problem
¢ozme beceri algilarina etkisi nedir?” temel problem ciimlesinin ¢dziimiine iliskin bulgulara
ve bulgulara yonelik yorumlara yer verilmistir. Aragtirmadan elde edilen nicel bulgularin
analizinde verilerin yeterli sayida olmasi (n=553) ve incelenen dagilim ile histogram
grafiklerinde verilerin normal dagilima benzer O6zellik gostermesi nedeniyle parametrik
istatistiksel teknikler tercih edilmistir. Arastirmadan elde edilen nicel bulgulara iliskin
betimsel verilere Tablo 1°de yer verilmistir.
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Tablo 1. Arastirmadan Elde Edilen Nicel Bulgulara Iliskin Betimsel Veriler

Deney 1 grubu* (n = 177) Deney 2 grubu* (n = 187) Kontrol grubu (n=189)
Ontest Sontest Ontest Sontest Ontest Sontest
Ort. SS. Ort. SS. Ort. SS. Ort. SS. Ort. SS. Ort. SS.

PC* 93,16 12,74 96,63 11,39 9282 12,13 9517 12,17 9189 10,91 92,84 10,80
KA* 17,12 9,23 36,64 1853 1641 11,16 31,39 1747 1427 964 2952 17,71

* Deney l=Probleme Dayali Ogrenme ile Kavram Karikatiirleri Uygulamalari, Deney 2=Probleme Dayali
Ogrenme Uygulamalar1, PC= Problem C6zme Becerisi, KA=Kavramsal Anlama

Bagimh
Degis.

Bulgulara gore deney gruplari ve kontrol grubunun incelenen tiim bagimli degiskenlere
gore ortalama puanlarinda bir artis oldugu goriilmektedir. Gruplarin 6n test puanlari
incelendiginde ise bazi degiskenler agisindan ortalama puanlar arasindaki farkin yiiksek
oldugu belirlenmistir. ANOVA sonuglarina goére gruplarin 6n test kavramsal anlama testi
puanlar1 (Fpss2)= 4.02, p= .019) arasinda anlaml bir farklilik bulunurken; problem ¢6zme
becerisi (Fss2= .557, p= .573) arasinda anlamli bir farklilik bulunmamistir. Bu nedenle
katilimcilardan elde edilen bulgularin analizlerinde MANCOVA kullanilmasina karar
verilmigtir. Ayrica kullanilan 6gretim yonteminin bagimli degiskenler iizerindeki etkisinin
orneklemden bagimsiz degerlendirilmesi i¢in etki degeri (kismi eta kare) hesaplamasina yer
verilmistir. Ik analiz sonuglarma goére Box’s M testi ve Levene testi sonuglarina gore
verilerin denk kovaryans matrislerine ve hata varyanslarina sahip oldugu goriilmiistiir (p>.01).
Bu nedenle analize devam edilerek bagimsiz degiskenlerin bagimli degiskenler lizerindeki
etkisi MANCOVA kullanilarak sinanmistir. Sonuglar Tablo 2’de yer almaktadir.

Tablo 2. Arastirmadan Elde Edilen Nicel Verilere Iliskin MANCOVA Sonuclar:

Kareler df Ortalama = 0 Kismi eta
Toplam kare kare
Diizeltilmis Sontest PC 48771,865 6 8182,64 178,294 .000 .662
Model Sontest KA 100184,444 6 16697,407 112,614 .000 .553
Ontest PC Sontest PC 7943,08 1 7943,08 174,22 .000 242
Sontest KA 2606,625 1 2606,625 17,58 .000 .031
Ontest KA Sontest PC 142,31 1 142,31 3,12 .078 .006
Sontest KA 47709,72 1 47709,72 321,77 .000 371
Sontest PC 590,99 2 295,49 6,48 .002*  .023
Grup Sontest KA 1349,96 2 674,99 4,55 .011* 016
Sontest PC 24892,81 546 45,59
Hata Sontest KA 80956,08 546 148,27

* p<.05 diizeyinde anlamli

MANCOVA’dan elde edilen grup degiskenine iliskin sonuglar incelendiginde
gruplarin son test problem ¢dzme becerisi algilar1 ve kavramsal anlamalar1 arasinda anlaml
bir farklilik oldugu belirlenmemistir. Gruplarin son test diizeltiimis MANCOVA puanlarina
Tablo 3’te yer verilmistir.

Tablo 3. MANCOVA Sonuclarina Gore Gruplarda Yer Alan Katilimcilarin Diizeltilmis Son Test Puan

Ortalamalar
Son test PC Son test KA
Deney 1 (PDO+KK) 95,85 34,72
Deney 2 (PDO) 95,32 30,98

Kontrol 93,41 31,72
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Aragtirma kapsaminda o6grencilerin sahip oldugu kavram yanilgilar1 dort kategoride
toplanmistir:

Kavram Yanilgilar1 1 (KY-1): "Kati maddelerin tanecikleri harcket etmez." ve
"Maddeyi olusturan tanecikler arasinda hava bulunur."

Kavram Yamlgilar: 2 (KY-2): "Sogukluk bir maddeden bir baska bir maddeye transfer
edilebilir.", "Yalitkanlar 1s1y1 ¢cabuk ilettiginden onlari sicak olarak hissedemeyiz.", "Saf su iyi
151 iletkenidir.", "Metaller sogugu ceker, emer ve tutarlar.", "Molekiilii biiyilkk olan madde
daha hizli 1s1 iletir."

Kavram Yamlgilar1 3 (KY-3): "Kazak ya da yiin 1s1 verir.", "Aliiminyum folyo 1s1y1
iletmez ve 1s1y1 sabit tutar."

Kavram Yamlgilar 4 (KY-4): "Agik renkler 1s1y1 tamamen sogurur, koyu renkler 1s1y1
tamamen iletir."

Yukarida belirtilen kategoriler dogrultusunda Ogrencilerin 6n test ve son testlerde sahip
oldugu kavram yanilgisi oranlar1 Tablo 4’de sunulmustur.

Tablo 4. Ogrencilerin 6n test ve son testte sahip olduklart kavram yamlgilarinin oranlart

KY-1 KY-2 KY-3 KY-4
On Test SonTest OnTest SonTest OnTest SonTest  On Test Son Test
Deney 2 %8,93  %19,64  %4,76 %35,71  %1,19  %17,86 %1,19 %21,43
Deney 1 %833  %16,67 %20,83  %42,36 %1111 %2639 %417  %20,83
Kontrol %125 %2159 %1515 %3182 %303 %197 %3,03 %1591

Kontrol ve deney gruplarinin 6n test ve son testlerinde sahip olduklart kavram
yanilgilar1 incelendiginde tamaminda artis oldugu goriilmektedir. Bunun temel nedeni
Ogrencileri On testlerde konuyu bilmemelerinden dolay1 sorulara ¢ogunlukla cevap vermemis
olmalaridir. Boylece kavram yanilgis1 da tespit edilememistir. Deney 2 grubunda en fazla
kavram yanilgis1 artist KY-2de iken, Deney 1 grubunda en fazla artis KY-4’de ve kontrol
grubunda en fazla artis KY-3’de goriilmiistiir.

Aragtirmada ele alinan alt problemlerin ¢oziimlenmesine iliskin bulgular ve yorumlar su
sekildedir:

a) Birinci Alt Probleme iliskin Bulgular

Arastirmada ele alman “Probleme dayali 6grenme igerisinde kavram karikatiirlerinin
kullanildig1r deney grubu (Deney 1), sadece probleme dayali 6grenmenin kullanildigi deney
grubu (Deney 2) ve sadece Fen ve Teknoloji Ogretim Programma dayali etkinliklerin
kullanildig1 kontrol grubunda yer alan Ogrencilerin son test kavramsal anlama diizeyleri
arasinda anlamli bir farklilk var midir?” alt probleminin ¢6ziimii dogrultusunda
katilimcilardan elde edilen veriler MANCOVA kullanilarak analiz edilmistir. Analiz
sonuglarina gore katilimcilarin son test kavramsal anlama testinden almis olduklar1 puan
ortalamalarinin anlamli diizeyde birbirinden farklilastigi belirlenmistir (Fs46) = 4.55, p =
011, ;7p2 = .016). Gruplar arasindaki karsilastirmali istatistiksel sonuglar incelendiginde
probleme dayali 6grenme ile kavram karikatiirlerinin birlikte kullanildig1 deney grubu ile
(deney 1) kontrol grubu arasinda (MD= 2.99, SE= 1.30, p= .022) anlamh bir farklilik
goriiliirken; sadece probleme dayali 6grenmenin uygulandigi deney grubu ile (deney 2)
kontrol grubu arasinda (MD= .742, SE= 1.26, p= .558) deney gruplar1 lehine anlamli bir
farkliligin olmadig1 anlasilmaktadir. Deney gruplarmin kendi arasinda karsilastiriimasi
sonucunda ise son test kavramsal anlama test puanlar1 agisindan probleme dayali 6grenme ile
kavram karikatiirlerinin birlikte kullanildigi deney grubu (deney 1) lehine anlamli bir
farkliligin oldugu belirlenmistir (MD= 3.74, SE= 1.30, p= 0.004). Elde edilen sonuglara gore
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probleme dayali 6grenme ile birlikte kavram karikatiirii kullanimina yonelik uygulamalarin
ogrencilerin kavramsal anlama diizeyleri iizerine anlamli bir farklilifa neden oldugu
sOylenebilir. Ayrica sz konusu bulgulardan ¢ikarilabilecek bir diger sonug¢ ise kavram
karikatiirlerinin probleme dayali 6grenme igerisinde kullaniminin &grencilerin kavramsal
anlama diizeylerinin gelisimine dogrudan olumlu bir katkisinin oldugu yoniindedir.
Biiyiikoztiirk (2008), n2 (eta kare) degerinin 0,00-100 arasinda degistigini, 0,01 in kiiclik etki
blytikligl, 0,06’nin orta etki biiyiikligii, 0,14’ln biiylik etki degeri olarak yorumlandigini
belirtmektedir. Son test kavramsal anlama diizeylerine ait varyansin %1,6’sinin gruba yani
uygulanan yonteme bagli oldugu sdylenebilir. Hesaplanan etki biiylikliikkleri dar bir etkiyi
yansitmaktadir.

b) ikinci Alt Probleme Iliskin Bulgular

Aragtirmada ele alinan “Probleme dayali 6grenme icerisinde kavram karikatiirlerinin
kullanildigi deney grubu, sadece probleme dayali 6grenmenin kullanildigi deney grubu ve
sadece Fen ve Teknoloji Ogretim Programmna dayali etkinliklerin kullamldig1 kontrol
grubunda yer alan 6grencilerin son test problem ¢6zme becerisi arasinda anlamli bir fark var
midir?” alt probleminin ¢dziimii dogrultusunda katilimcilardan elde edilen veriler
MANCOVA kullanilarak analiz edilmistir. Analiz sonucglarina gore katilimcilarin son test
problem ¢6zme becerisi O0lceginden almis olduklar1 puan ortalamalarinin anlamli diizeyde
birbirinden farklilastig1 belirlenmistir (F(2546) = 6.48, p = .002, npz =.023). Gruplar arasindaki
karsilastirmal1 istatistiksel sonuglar incelendiginde ise probleme dayali 6grenme ile kavram
karikatiirlerinin birlikte kullanildigi deney grubu ile (deney 1) kontrol grubu arasinda (MD=
2.44, SE= 721, p= .001) ve sadece probleme dayali 6grenmenin uygulandigi deney grubu
(deney 2) ile kontrol grubu arasinda (MD= 1.91, SE= .701, p= .007) deney gruplar1 lehine
anlamli bir farklilik oldugu goriilmektedir. Deney gruplarinin kendi arasinda karsilastiriimasi
sonucunda ise son test problem ¢6zme becerisi agisindan anlamli bir farklilik olmadig1 tespit
edilmistir (MD= .526, SE= .722, p= .466). Elde edilen sonuglara gore probleme dayali
ogrenme ile birlikte kavram karikatiirii kullaniminin ve sadece probleme dayali 6grenme
uygulamalarinin dgrencilerin problem ¢6zme becerisi tizerinde anlamli bir farkliliga neden
oldugu sdylenebilir. Ayrica s6z konusu bulgulardan ¢ikarilabilecek bir diger sonug ise kavram
karikatiirlerinin probleme dayali 6grenme igerisinde kullaniminin 6grencilerin problem ¢6zme
becerisinin gelisimine dogrudan olumlu bir katkisinin olmadigi yoniindedir. Son test problem
¢ozme becerisi algilari puanlarina ait varyansin %2,3’{iniin gruba yani uygulanan yonteme
bagli oldugu sdylenebilir. Hesaplanan etki biiyiikliikleri dar bir etkiyi yansitmaktadir.

TARTISMA

Aragtirmanin birinci alt problemi "Probleme dayali O6grenme igerisinde kavram
karikatiirlerinin kullanildig1 deney grubu (Deney 1), sadece probleme dayali 6grenmenin
kullamldig1 deney grubu (Deney 2) ve sadece Fen ve Teknoloji Ogretim Programina dayali
etkinliklerin kullanildigi kontrol grubunda yer alan 6grencilerin son test kavramsal anlama
diizeyleri arasinda anlamli bir farklilik var midir?" seklinde ifade edilmis ve verilerin analizi
sonucunda anlamli bir farklihik bulunmustur. Uygulamalarin gergeklestirildigi gruplar
arasindaki karsilastirmalar sonucunda probleme dayali 6grenme oturumlari igerisinde kavram
karikatiirlerinin kullan1ldig1 deney 2 grubunun son test diizeltilmis puan ortalamalarinin diger
gruplardan anlamli diizeyde farklilagtigi belirlenmistir. Sadece probleme dayali 6grenmenin
uygulandigr deney 1 grubu ile kontrol grubunun diizeltilmis son test puanlar1 arasinda ise
anlaml bir farklilik bulunmamigtir. Kavram karikatiirlerinin kavramsal anlama {izerindeki
olumlu katkisina iliskin aragtirmadan elde edilen bulgular; alan yazinda yer alan kavram
karikatiirlerinin kavram yanilgilarinin giderilmesi ve kavramsal anlamanin gelistirilmesi
tizerindeki etkisine iliskin ilkdgretim ve lise diizeyinde gerceklestirilen ¢aligsmalarin bulgular
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ile (Atasoy & Akdeniz, 2009; Ekici, Ekici & Aydin, 2007; Kabapinar, 2005; Saka ve
digerleri, 2006) benzer 6zellik gostermektedir. Inel (2012) ‘Madde ve Is1’ iinitesinde kavram
karikatiiri destekli probleme dayali 6grenme uygulamalarinin 6grencilerin kavramsal anlama
diizeyleri ilizerinde deney grubu lehine anlamli farklilik yarattigini belirlemistir. Kavram
karikatiirleri 6zelligi geregi 0grencilerin olast duruma iligkin alternatif kavramalarina gore
diizenlenmekte ve dgrencilere sunulmaktadir. Ogrenciler bu siiregte savunduklar1 goriislere
farkli bakis acis1 kazandiran goriisler ile karsilastiklarindan dolay1 bilissel ¢atisma durumu
yasamakta ve bu zihinsel dengesizlik siirecini gidermeye ¢aligmaktadirlar. Bu nedenle kavram
karikatiirleri, ortaya ¢ikarilan bilissel catigmanin ¢6zlimiine ihtiya¢ duyulmasia ve
ogrencilerin daha agik diisinmelerine yardimci olur (Naylor, Keogh & Downing, 2003).
Ogrenme siirecinde kavram Kkarikatiirleri &grenenlerin kavramsal anlamalarini ortaya
¢ikarilmasinda etkili bir ara¢ olarak karsimiza ¢ikmaktadir (Allen, 2006; Black & Harrison,
2004; Dabell, 2004; Korkmaz, 2004; Ozyillmaz-Akamca, Ellez & Hamurcu, 2009). Bu
nedenle kavram karikatiirleri 6gretmenlerin fen egitiminde kavramsal degisim olusturmalari
ve kavramsal yapilandirmay1 arttirmalar1 amaciyla kullanilabilmektedir (De Lange, 2009;
Naylor & Keogh, 1999). Tiim bu 6zellikleri goz oniine alindiginda probleme dayali 6grenme
icerisinde kavram karikatiirii kullaniminin 6grencilerin 6nceki alternatif kavramalarinin ortaya
cikarilmasina olanak tanidigt; bu nedenle 6grencilerin kavramsal anlamalarina olumlu yonde
katki sagladig1 sdylenebilir. Ayn1 zamanda kavram karikatiirlerinin 6grencilerin agiklamakta
cekindigi diislinceleri karikatiirlerde yer alan karakterler yardimiyla agiklamaya istekli
olmalarinin kavramsal anlamalarini arttirmaya yonelik etkilerinin oldugu diistiniilmektedir.

Probleme dayali 6grenme yontemi agisindan ilgili alan yazin incelendiginde s6z konusu
bulgularin alan yazin ile paralellik gostermedigi sdylenebilir. Alan yazinda probleme dayali
O0grenmenin lise ve istii diizeyde kavramsal anlamayi olumlu yonde etkiledigine, kavram
yanilgilarinin giderilmesi {izerinde etkili olduguna iligkin ¢alismalar yer almaktadir (Eren &
Akinoglu, 2012; Bayrak & Bayram, 2011; Sahin, 2010a; Sahin, 2010b; Tarhan & Acar,
2007; Tarhan ve digerleri, 2007). Aynm1 zamanda probleme dayali 6grenmenin Ogrenme
tizerinde de olumlu etkilere sahip oldugu arastirmalar bulunmaktadir (Araz & Sungur, 2007,
Chang, 2001; Giirses ve digerleri, 2007; Sungur, Tekkaya & Geban, 2006; Tarhan ve
digerleri, 2008; Tatar & Oktay, 2011). Harland (2002)’a gore probleme dayali 6grenme,
problem ¢dzmenin kavramsal anlamay1 arttirmak ve gelistirmek i¢in kullanildigr bir siireci
temel almaktadir. Bu siiregte 6grenciler, problemdeki durumu agiklamaya g¢alisarak problem
hakkindaki bildiklerini kesfeder ve bilmediklerinin farkina varirlar (Dolmans ve Ginns, 2005).
Sonug¢ olarak ogrenciler, uygun Ogrenme kaynaklarimin kullanimina ulasma ve bulma
yetenegini kapsayan yasam boyu 6grenme becerisini kazanirlar (Atan, Sulaiman & ldrus,
2005). Arastirmadan elde edilen sonuclar géz 6niine alindiginda 6zellikle iist diizey diisiinme
becerisinin kullanimini gerektiren probleme dayali 6grenme yonteminin 6grencilerin Piaget’in
somut islemler doneminden soyut islemler donemine geg¢is doneminde olmalar (arastirma 11-
13 yas araligindaki katilimcilarla gergeklestirildi) ve bu nedenle probleme dayali 6grenme
oturumlarinda gerekli olan hipotez kurma, bilimsel siire¢ becerisini kullanma, problem
¢ozme, sorunu belirleme gibi becerisin kazaniminda zorluk yasamalarinin kavramsal
anlamalarin1 olumsuz yonde etkilemis olabilecegi diigiiniilmektedir. Aragtirma bulgularindan
cikarilabilecek bir diger sonug ise s6z konusu yas grubundaki uygulamalarda probleme dayali
o0grenme oturumlarinin kullaniminda karikatiirler ve gorsel materyaller gibi farkli 6gelerin
ogrenme siirecine dahil edilmesinin 6grencilerin kavramsal anlamalarin1 kolaylastirabilecegi
yoniindedir.

Arastirmadan elde edilen bulgularin analizinde 6grencilerin maddenin tanecikli yapisi,
1s1 iletimi ve yalitimi konularinda yanilgilariin oldugu belirlenmistir. Bu yanilgilar: “Kan
maddelerin tanecikleri hareket etmez. Maddeyi olusturan tanecikler arasinda hava bulunur. Sogukluk
bir maddeden bir baska bir maddeye transfer edilebilir. Yalitkanlar 1siy1 ¢abuk ilettiginden onlart
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sicak olarak hissedemeyiz. Saf su iyi is1 iletkenidir. Metaller sogugu ¢eker, emer ve tutarlar. Molekiilii
biiyiik olan madde daha hizli 1s1 iletir. Kazak ya da yiin 1s1 verir. Aliiminyum folyo isiy1 iletmez ve 1siy1
sabit tutar. Acik renkler 1sty1 tamamen sogurur, koyu renkler isiy1 tamamen iletir.” dir. Kontrol ve
deney gruplarinin kavram yanilgilarinda artis oldugu dikkat ¢cekmektedir. Ancak bu durum 6n
testlerde ogrencilerin  konuyu bilmemelerinden dolay1r sorular1 bos birakmalarindan
kaynaklanmaktadir.

Arastirmanin ikinci alt problemi "Probleme dayali Ogrenme igerisinde kavram
karikatiirlerinin kullanildigi deney grubu (Deney 1), sadece problem dayali 6grenmenin
kullanildig1 deney grubu (Deney 2) ve sadece Fen ve Teknoloji Ogretim Programma dayali
etkinliklerin kullanildigr kontrol grubunda yer alan Ogrencilerin son test problem ¢ozme
beceri algilar1 arasinda anlamli bir farklilik var midir?" seklinde ifade edilmis ve gruplar
arasinda anlamli bir farklilik bulunmustur. Verilerin analizi sonucunda deney gruplarinda ve
kontrol grubunda yer alan katilimcilarin problem ¢6zme beceri algi oSlgegine iliskin
diizeltilmis son test puan ortalamalar1 arasinda anlamli diizeyde bir farklilik oldugu
belirlenmistir. Gruplar arasindaki karsilagtirmali istatistiksel sonuglar incelendiginde ise
kavram karikatiirleri destekli probleme dayali 6grenme yonteminin kullanildigi deney
grubuyla (deney 1) kontrol grubu arasinda ve sadece probleme dayali &grenmenin
uygulandigi deney grubuyla (deney 2) kontrol grubu arasinda diizeltilmis son test problem
¢ozme becerisi algi puanlart agisindan deney gruplari lehine anlamli bir farklilik oldugu
goriilmektedir. Benzer olarak inel (2012) ‘Madde ve Ist’ iinitesinde kavram karikatiirii
destekli probleme dayali 6grenme uygulamalarinin 6grencilerin problem ¢6zme beceri algisi
tizerinde olumlu etkilerinin oldugunu ortaya koymustur. Deney gruplarinin kendi arasinda
karsilastirilmasi sonucunda ise diizeltilmis son test problem ¢6zme becerisi algi puanlari
acisindan anlamli bir farklilik olmadig: tespit edilmistir.

Kavram karikatiiri agisindan ilgili alan yazin incelendiginde, fen bilimleri derslerinde
ginlik yasama iligkin problem ¢6zme becerisini gelistirmek igin karikatiirlerin
kullanilabilecegine vurgu yapan calismalara rastlanmaktadir (Kempton, 2004; Balim, Inel &
Evrekli, 2008; Kiriscioglu & Basdas, 2007). Cengizhan (2011) senaryolarla birlikte kullanilan
kavram karikatiirlerinin 6grencilerin diisinme ve problem ¢6zme becerisinin gelisimine katki
sagladigin1 ifade etmistir. Arastirma bulgular incelendiginde ise alan yazindaki goriislerin
aksine kavram karikatiirlerinin tek bagina dogrudan problem ¢ozme becerisi tizerinde etkili
olmadig1r goriilmektedir. Bunun nedeninin aragtirmadaki degiskenler agisindan problem
¢ozme becerisi iizerinde temel etkinin probleme dayali 6grenmeden kaynaklanmasi oldugu
diistiniilmektedir. Probleme dayali 6grenme yontemi agisindan ise elde edilen bulgular; alan
yazinda yer alan probleme dayali 6grenmenin problem ¢ézme becerisinin gelisimi {izerine
farkli 6grenim seviyelerinde gerceklestirilen ¢aligma bulgular1 (Drake & Long, 2009; Yaman
& Yalgm, 2005; Herron & Major, 2004) ile benzerlik gostermektedir. Ayrica elde edilen
bulgular arastirmaya en yakin 6zellikte ¢alisma olan Inel (2012)’in probleme dayali grenme
icerisinde kavram karikatiirlerinin kullaniminin ilkdgretim diizeyindeki 6grencilerin problem
¢ozme becerisi algilari lizerinde etkisi olduguna iliskin bulgulari ile paralellik géstermektedir.

Giinliik yasamdan alinan senaryolar, PDO icinde &grencilere problem ¢dzme becerisini
kazandirmayr amaglamakta ve bu becerisi kazandirmada bir ara¢ olarak kullanilmaktadir
(Duch, Groh & Allen, 2001; Hsu, 2004; Neville & Britt, 2007; Uden & Beaumont, 2005).
PDO ortamlarinda senaryolarla ilgili bilgiler toplanmakta ve problem ¢dzme becerisiyle
senaryolarin iceriginin analizi gerceklestirilmektedir (Arts, Gijselaers & Segers, 2002,
Dolmans & Schmidt, 2000). Senaryo igeriginin analiziyle bilgiler toplanmakta,
yorumlanmakta, birbirleri arasinda iligkiler kurulmakta ve en 6nemlisi senaryonun ¢éziimii
sirasinda problem ¢dzme becerisi gelistirilmektedir (Kaptan & Korkmaz, 2002; Strohfeldt &
Grant, 2010; Schmidt vd., 2009; Wood, 2003). Tiim bu agilardan diisiiniildiigiinde probleme
dayali ogrenme siirecinde Ogrenciler etkin bigcimde problem ¢dzme becerisini
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kullanmaktadirlar. Bu nedenle de probleme dayali 6§renmenin arastirmada problem ¢6zme
becerisi iizerinde anlamli bir farkliliga neden oldugu sdylenebilir.

SONUCLAR

Uygulama o6ncesinde ve sonrasinda 6grencilere uygulanan kavramsal anlama testi ve
problem ¢6zme beceri algi Olgedi sonuclarinda deney gruplarinda ve kontrol grubunda
kavramsal anlama diizeylerinde ve problem ¢dzme beceri algilarinda artis oldugu sonucuna
ulasilmstir.

Kavramsal anlama diizeyi agisindan gruplar arasindaki karsilastirmali istatistiksel
sonuglar incelendiginde ise probleme dayali 6grenme ile kavram karikatiirlerinin birlikte
kullanildig1 deney grubu ile kontrol grubu arasinda anlamli bir farklilik gortiliirken; sadece
probleme dayali 6grenmenin uygulandigi deney grubu ile kontrol grubu arasinda deney
gruplar1 lehine anlamli bir farklilifin olmadigi anlagilmaktadir. Deney gruplarmin kendi
arasinda karsilastirilmasi sonucunda ise son test kavramsal anlama test puanlar1 acgisindan
probleme dayali 6grenme ile kavram karikatiirlerinin birlikte kullanildigi deney grubu lehine
anlamli bir farkliligin oldugu sonucuna ulasilmistir. Tiim gruplarda kavram yanilgilarinin
oraninin arttig1 belirlenmistir.

Problem ¢6zme becerisi algilari yoniinden katilimcilarin son test problem ¢6zme
becerisi Olgeginden almis olduklari puan ortalamalarinin anlamli diizeyde birbirinden
farklilastigt  belirlenmistir. Gruplar arasindaki karsilagtirmali  istatistiksel ~sonuglar
incelendiginde ise probleme dayali 6grenme ile kavram karikatiirlerinin birlikte kullanildig:
deney grubu ile kontrol grubu arasinda ve sadece probleme dayali 6§renmenin uygulandigi
deney grubu ile kontrol grubu arasinda deney gruplari lehine anlamli bir farklilik oldugu
sonucuna ulagilmistir. Deney gruplarinin kendi arasinda karsilastirilmasi sonucunda ise son
test problem ¢dzme becerisi agisindan anlamli bir farklilik olmadigr tespit edilmistir.

ONERILER

Arastirmadan elde edilen bulgulara gore kavram karikatiirleri destekli probleme dayali
O0grenme yoOnteminin ve sadece probleme dayali 6grenme yonteminin kullanilmasinin
ogrencilerin problem ¢dzme becerisi iizerine olumlu etkilere sahip oldugu belirlenmistir. Bu
nedenle, 6grencilerin problem ¢6zme becerisinin gelistirilmesi igin kavram karikatiirti destekli
probleme dayali 6grenme ydnteminden ve sadece probleme dayali 6grenme yonteminden
faydalanilabilir.

Bu arastirma kapsaminda yer alan etkinliklerin ve benzer 6rneklerinin “Madde ve Is1”
tinitesinde kullanilmasinin 6grencilerin problem ¢6zme becerisinin olumlu yonde gelismesine
yardimci olabilecegi sOylenebilir. Ayrica dgrencilerin kavramsal anlamalarinin gelistirilmesi,
arttirilmas1 amaciyla kavram karikatiirlerinin fen derslerinde kullanilmasinin ve ders
kitaplarinda kavram Kkarikatiirlerine yer verilmesinin bu anlamda yararli olabilecegi
sOylenebilir.

Kavram karikatiirleri destekli probleme dayali 6grenme yonteminin kullanildigr grubu
ile sadece probleme dayali 6grenme yoOnteminin uygulandigi gruplarinin problem ¢dzme
becerisi arasinda anlamli farkliik olmadig1 tespit edilmistir. Yapilacak olan yeni
arastirmalarda goriisme, gozlem gibi nitel yontemlerle de destekleyerek derinlemesine
arastirma yapilip bu durumun olas1 nedenleri ortaya konulabilir.

Arastirmada kavram karikatiirleri destekli probleme dayali 6grenme yonteminin
ogrencilerin problem ¢ézme becerisi algilar lizerindeki etkileri arastirilmig, ancak problem
¢dzme becerisi iizerindeki etkisi belirlenememistir. Ileride gergeklestirilecek arastirmalarda
ogrencilerin problem ¢ozme becerisini belirleme de kullanilabilecek 6lgme araglart
gelistirilerek s6z konusu yontemin 6grencilerin problem ¢dzme becerisi tizerindeki etkileri
belirlenebilir.
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SYNOPSIS
INTRODUCTION

With the developing technology, it is possible to see the effects and traces of science in
every stage of life. Science education has a key role in forming the future of societies (Isman,
Baytekin, Balkan, Horzum & Kiyic1, 2002). For this reason, advancing in science and
technology requires raising qualified individuals who are capable of producing information
and who inquiry, criticize and solve the problems in order to use the innovations brought by
the ever-evolving technology. It is considered that education and training are important
components in raising such individuals.

As a result of the law that increased the duration of compulsory education up to 12
years, the 2013 Science Curriculum was developed. This curriculum aims to raise science-
literate individuals who learn throughout their lives with the conscious of sustainable
development, research and question, make efficient decisions, solve problems, self-reliable,
open to cooperation, establish efficient communications, have the knowledge, skill, positive
attitude, perception and values on science with an understanding and psychomotor skills of
the relation between technology and society-environment (MEB, 2013). In this context,
methods and techniques that enable the formation of learning environments that are learner-
centered have come into the agenda. Today, various methods and techniques such as
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cooperative learning, project-based learning, concept cartoons, concept maps, and mind maps
are used as the learning approaches based on research and questioning; and studies on the
various characteristics of these methods and techniques are carried out (Pekmez & Balim,
2003; Bozdogan, Tasdemir & Demirbas, 2006; Balim, Inel & Evrekli, 2008; Evrekli, Balim
& Inel, 2009; Cibik, 2009). One of the methods that enable the learners to research and
question the learning materials is the problem-based learning method; and one of these
techniques is the concept cartoons.

When the relevant literature is examined it is observed that there are studies that
examine the effects of the use of problem-based learning or concept cartoons on various
variables; however, there are no studies that deal with the use of concept cartoons within
problem-based learning on the conceptual understanding levels of students. There are limited
studies that deal with the effect of the use of problem-based learning or concept cartoons on
problem solving skill perceptions, and this study has been conducted to supplement this gap.

Purpose of the Research

The purpose of the study is determining the effects of the use of concept cartoons in
problem-based learning in science education on the conceptual understanding levels of the
students and on their problem-solving skill perceptions.

METHODOLOGY

In this study, to determine the efficiency of the use of concept cartoons within problem-
based learning, the non-counterbalanced & unequaled quasi-experimental design with pre-test
& post-test control croup was used (Bulduk, 2003; Christensen, 2004; Marczyk, DeMatteo
& Festinger, 2005; Cohen, Manion & Morrison, 2005; Balci, 2005; Karasar, 2006).

a) The Study Group

Since the study has the characteristics of being quasi-experimental, the sampling-
universe technique has not been used; instead, the study group has been used. The study
group consisted of the 6™ grade students who were studying in 27 classes from 9 schools in
the city center of Izmir.

32% of the participants (n=177) were taught by using the concept cartoons in problem-
based learning method; 33,8% (n=187) were taught with only the problem-based learning
method; and 34,2% of them (n=189) were educated by only the science curriculum.

b) Experimental Process

In the scope of the study, total 27 classes were determined in 9 schools. Each class had
2 study groups and 1 control group. In one of the study groups, the classes were taught with
the concept cartoons-supported problem-based learning method (Experimental Group 1); in
the other group, the classes were taught with only problem-based learning method
(Experimental Group 2); and in the control group, the classes were taught with only Science
and Technology Curriculum contents and activities. In one of the study groups, the Problem-
based learning Modules, which had the scenarios and the concept cartoons about the events in
these scenarios, were used in teaching the science classes. The curriculum and activities of the
course books organized in accordance with the acquisitions in the curriculum were taken as
the basis in the control group.

c) Data Collection Tools
Conceptual Understanding Test: In the scope of the study, a conceptual understanding test,
which was about the “Matter and Heat” Unit of the 6™ Grade Course book, was used. The test
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had 17 questions in it. The evaluations on the conceptual understanding test were made by the
specialists in the study. The intra-set correlation accordance value of the specialists was
determined as .86; and the Pearson correlation value was determined as .96 for the test.

Problem-Solving Skill Perception Scale: In the scope of the study, in order to observe the
effects of the independent variables on the problem-solving skill perceptions of the students,
the problem-solving skill perception scale, which was developed by Inel Ekici & Balim
(2013) was used. The scale consisted of 22 Items and the Cronbach Alpha reliability value
was .88.

d) The Statistical Methods Used in the Study

The MANCOVA (Multi-Variate Analysis of Covariance), which is one of the
parametric statistical techniques, was used in the analysis of the quantitative data by
examining the number of the data in the group and their normal distribution agreement
indicators for the purpose of solving the sub-problems that were dealt in the scope of the
study.

FINDINGS

According to the analysis results, it was determined that the average points of the
participants received from the post-test conceptual understanding Test differed from each
other at a significant level (Fps46 = 4.55, p = .011, npz = .016). When the comparative
statistical results between the groups were examined, it was determined that there was a
significant difference between the study group, where the Problem-Based learning and
concept cartoons were used together (Experimental Group 1) and the control group (MD=
2.99, SE= 1.30, p= .022); however, it was also determined that there was no significant
difference between the study group where only problem-based learning was applied
(Experimental Group 2) and the control group in favor of the study groups (MD= .742, SE=
1.26, p=.558). When the study groups were compared between themselves in terms of post-
test conceptual understanding Test points, it was observed that there was a significant
difference between the study group 1 in favor of this group, where the problem-based learning
and concept cartoons were used together (MD= 3.74, SE= 1.30, p=0.004).

According to the analyses results, it was determined that the average points of the
participants received from the post-test problem-solving skill scale differed from each other at
a significant level (F(s46 = 6.48, p = .002, npz = .023). When the statistical results between
the groups were examined, it was observed that there was a significant difference in favor of
the study groups between the study group 1 where problem-based learning and concept
cartoons were used together and the control group (MD= 2.44, SE= .721, p= .001); and
between the study group 2 where only the problem-based learning was applied and the control
group (MD= 191, SE= .701, p= .007). When the study groups were compared among
themselves it was observed that there was no significant difference in terms of post-test
problem solving skills (MD=.526, SE=.722, p= .466).

DISCUSSION and CONCLUSION

It was concluded with the conceptual understanding test, which was applied to the
students before and after the application, and with the problem-solving skill Perception Scale
results that there were increases in the conceptual understanding levels and problem-solving
skill perceptions both in the study groups and in the control groups.

When the comparative statistical results between the groups were examined in terms of
conceptual understanding level, it was observed that there was a significant difference
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between the study group where the problem-based learning and concept cartoons were used
together and the control group; however, it was also observed that there was no significant
differences between the study group where only the problem-based learning was applied and
the control group in favor of the study groups. When the study groups were compared
between themselves, it was observed that there was a significant difference in terms of post-
test conceptual understanding test points in favor of the study group where the problem-based
learning and concept cartoons were used together.

It was determined that the rate of the concept errors increased in all groups. The
findings obtained in the study about the positive contribution of the concept cartoons on
conceptual understanding show similarities with the findings reported in the literature
suggesting that concept cartoons have influences on removing the concept errors and
developing conceptual understanding (Atasoy & Akdeniz, 2009; Ekici, Ekici & Aydn, 2007;
Kabapinar, 2005; Saka et al., 2006). There are studies suggesting that problem-based learning
influences the conceptual learning in a positive way at the high-school level, and also
influential on removing the concept errors (Eren & Akinoglu, 2012; Bayrak & Bayram, 2011;
Sahin, 2010a; Sahin, 2010b; Tarhan & Acar, 2007; Tarhan et al., 2007).

It was determined that the average points received by the participants from the post-test
problem-solving skill scale in terms of problem-solving skill perceptions differed from each
other at a significant level. When the comparative statistical results between the groups were
examined it was observed that there was a significant difference in favor of the study groups
between the study group where the problem-based learning and concept cartoons were used
together and the control group, and the study group where only problem-based learning was
applied and the control group. It was observed upon the comparisons between the study
groups that there were no significant differences in terms of post-test problem solving skills.
The findings obtained on problem-based learning method show similarities with those
reported in the literature and were obtained in various studies (Drake & Long, 2009; Yaman
& Yalgin, 2005; Herron & Major, 2004) that were conducted at different teaching levels.
There are also studies that emphasize the use of cartoons to develop daily problem-solving
skills in science classes (Kempton, 2004; Balim, Inel & Evrekli, 2008; Kiriscioglu & Basdas,
2007).

SUGGESTIONS

According to the findings obtained in the study, it was determined that the use of the
concept cartoons-supported problem-based learning method and the problem-based learning
method had positive effects on problem-solving skills of the students. For this reason, the
concept cartoons-Supported problem-based learning method and the only problem-based
learning method may be made use of to develop the problem-solving skills of the students.
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Ekler/Appendix

EK: Probleme Dayali Ogrenme Senaryo Ornekleri

Kazanim

3. Is1 yalitminin teknolojik dnemi ile ilgili olarak dgrenciler;

3.1 Yalitimin hangi durumlarda gerekli olabilecegini tahmin eder (BSB-8, 9).
3.3 Yaygin 1s1 yalitim malzemelerine 6rnek verir.

Ceyda, Nilay ve Buse yemeklerin sicak kalmasi i¢in gerekli onlemleri almigti. Sila da
trafikten dolay1 1 saat gecikecegini arkadaslarina telefon acarak sdylemisti. Elektrikler de
gelmemisti. Buse Dbuzdolabinda dondurmalart kontrole gittiginde onlarinda erimeye
basladigin1 gormiistii. Buse, "Eyvah! Elektrikler gelinceye kadar dondurmalar eriyecek..."
diyerek Nilay ve Ceyda'ya kosmustu. U¢ kiz arkadas, dondurmalarin erimemesi i¢in ne
yapmalar1 gerektigi konusunda tartismaya baslamisti.

1. Senaryoda ele alinmasi gereken problem ya da problemler nelerdir?

2.Ceyda ve arkadaslarinin problemini hangi bilgileri arastirarak ¢ozebiliriz?

3. Neler Biliyoruz?

4.Ceyda ve arkadaslari, dondurmanin erimemesi i¢in ne tiir onlemler almalidir?
Agiklaymiz.

Kazanim
1. Maddenin tanecikli yapisi ve 1s1 ile ilgili 6grenciler;

1.1. Gozlem yaparak maddeler 1sindik¢a molekiillerin hizlandig1 sonucuna varir (BSB-
1,11,12,13,14,30,31; TD-3).

Fatih ve arkadaslar1 sularimi igtikten sonra yan odaya gecerler. Dort arkadas biraz
konustuktan sonra Fatih, odanin soguk oldugunu fark etti ve odadaki elektrik sobasini agti.
Disaridaki sokak lambasmin 1181 sobanin iizerinden gecerek duvara yansimaktaydi. Bu
durum Fatih'in dikkatini ¢ekti. Bunun {izerine Fatih, arkadaslar1 ile bu durumun nedeni
tizerine fikir ylirlitmeye basladilar.

1. Senaryoda ele alinmas1 gereken problem ya da problemler nelerdir?

2. Fatih ve arkadaslarinin problemini hangi bilgileri arastirarak ¢6zebiliriz?

3. Neler Biliyoruz?

4. Sokak lambasindan odanin duvarina ulasan 1s181n hareketinin nedeni nedir?
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OZET

Bu aragtirma ilkogretim 6. , 7. ve 8. sinif 6grencilerinin ¢evre bilgi ve tutum diizeylerini tespit
etmek, mevcut ¢evre egitiminin etkisini belirlemek amaciyla yapilmistir. Ogrencilerin gevre bilgi ve
tutumlart  “simf”’, “cinsiyet”, “anne-baba egitim diizeyi” ve “okul” degiskenleri ac¢isindan
degerlendirilmistir. Arastirma 2011-2012 egitim-6gretim yili 2. donemde Konya merkezinde 10
ilkdgretim okulunda; 6. siniftan 329 (%39,1), 7. siniftan 282 (%33,5), 8. smuftan 230 (%27,3) dgrenci
ile gergeklestirilmistir. Veriler; Leeming ve arkadaslari tarafindan gelistirilen “Cocuklarin Cevreye
Kargit Tutum ve Bilgileri” 6l¢eginin Tirk¢e versiyonu ile elde edilmistir. Arastirmada g¢evre bilgi
testinin Cronbach alpha giivenirlik katsayisi 0,680 ve ¢evre tutum Olgeginin Cronbach alpha
giivenirlik katsayist 0,917 olarak bulunmustur. Ogrencilerin ¢evre bilgi puanlar1 arasinda; simif,
cinsiyet, anne-baba egitim diizeyi ve okul degiskenine gore anlamli fark bulunmustur. Ogrencilerin
¢evre tutum puanlari arasinda ise; cinsiyet ve okul degiskenine gore anlamli fark gézlenmistir.

Anahtar Kelimeler: Hkégretim; Cevre Egitimi; Cevre Bilgisi; Cevre Tutumu.

GIRIS

Insanoglu, Diinya’daki varliginin baslangicindan giiniimiize kadar dogay: kendi ihtiyaglari icin
sekillendirmis ve Diinya’dan yararlanmigtir. Tarim doneminde hayvancilik ve bitki yetistirmek
amaciyla ormanlar, meralar tarim arazilerine doniistliriilmiistiir. Sanayi Devrimi ile makine giicii 6nem
kazanmis bununla birlikte fosil yakitlarin kullanimi artmis ve bu durumlar nedeniyle de ciddi ¢evre
tahribatlar1 baglamigtir.

Devletler 1970’lerde geri doniilmez gevre felaketlerinin farkina varmig ve ilk kez 1972°de
Stockholm’de Insan ve Cevre Konferans: diizenlenmis ve cevre egitimi diisiincesi ortaya cikmustir.
1975 yilinda Belgrad’ta yapilan Uluslararast Cevre Egitimi Calistay1 ve 1978’de yayimlanan Tiflis
Bildirgesi ile ¢evre problemlerinin ¢6ziimii igin uluslararast igbirligi karari alinmig, projeler
gelistirilmis ve biit¢eler ayrilmaya baslamistir (UNESCO-UNEP, 1976; Aktaran: Darner, 2007).
Yapilan ¢alismalarin bagarili olmasi ve devamliligi igin ¢evre sorunlarmin sebebi olan bireylerin,
¢Oziimde de sorumluluk almasi gerektigi belirlenmistir. Bunun en iyi yolunun g¢evre egitimi oldugu ve

okul programlarinda cevre egitimine &nem verilmesi gerektigi karart almmustir (Unal &
Dimisk1,1999:144-146).
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Tirkiye’de 1982 yili Anayasasi’nda c¢evre hakkinin kabulii ve ¢evre konusundaki
anlagmalarla ancak, 1980’li yillarin sonlarina dogru ¢evre egitimi giindeme gelmistir. Buna
ragmen, 1991 yilina kadar okul Oncesi, ilk ve orta Ogretimde c¢evre egitiminden
bahsedilmemistir. 1992 yilinda T.C. Milli Egitim Bakanligi, Cevre, Saglik, Trafik ve Okuma
derslerini ilkokulun tiim siniflarinda uygulamaya koymus, 1997 yilinda ise bu uygulamay1
kaldirmistir (Alkis,2002).

3-14 Haziran 1992 tarihinde ger¢eklesen Rio zirvesinin ardindan, 1994 yilinda T.C.
Bagbakanlik DPT Miistesarligi’nca yayimlanan, Yedinci Bes Yillik Kalkinma Plani ile
baslayan c¢evre egitimine yonelik benzer c¢abalarin, ililkemizde de giderek ivme kazandigi
goriilmektedir (Giiler, 2007).

2005’te uygulanmaya baglanan yeni egitim programinda gerek okul Oncesi ve
ilkogretim, gerekse lise egitim programlarinda, ¢evre egitimine yonelik bir ders olmamakla
birlikte, cevre hakkinda bilgilendirme, duyarlilik gelistirme konular1 diger derslerin
programlari i¢ine dagitilmaya ¢alisilmistir.

Cevre egitimi, bireylerin c¢evre sorunlarimin farkina varmalar1 ve bu sorunlarin
¢Oziimiine yonelik caligmalar1 yapabilecek bilgi, davranig, motivasyon ve becerilere sahip
olmalarin1 igermektedir (Ornek,1994: 2; Ayvaz,1998: 98;Gokler,1999; 19).

Okullarda verilen cevre egitiminin etkilerini incelemek amaciyla birgok c¢alismada,
Ogrencilerin cevre bilgisinin genelde diisiik diizeyde oldugu tespit edilmistir (Morgil vd.,
2002; Atasoy,2005; Armagan,2006 ). Demirbas ve Pektas’in (2008) calismasinda 6grenciler,
giinliik hayatta karsilastig1 ve siklikla gordiigii ¢evre sorunlarmma ¢ogunlukla dogru cevap
vermislerdir. Ancak giincel sorunlardan olan, fakat 6gretim ortaminda fazlaca nedenleri
tizerinde durulmadig: diisiiniilen; sera etkisi, kiiresel 1sitnma vb. konularinda yanlis cevaplar
verildigi goriilmiistiir. Anderson ve Wallin (2009) on bes ile on dokuz yas arasi 6grenciler ile
yaptig1 calismaya gore 6grenciler karbondioksit emisyonlarinin biiyiik oranda azalmasinin
toplumda ne tiir sonuglar olusturacagini tam olarak bilmemektedirler. Ayrica, ozon
tabakasinin incelmesinin insanlari nasil etkileyecegi hakkinda nadir bilgilendirildikleri ortaya
cikmustir. Incekara ve Tuna (2010) ortadgretim dgrencilerinin gevresel konularla ilgili bilgi
diizeylerinin Olciilmesi amaciyla hazirladiklar1 ¢alismaya gore; ogrencilerin g¢evre ile ilgili
olarak kendilerine verilen olgularla ilgili bilgilerinin “Aciklayacak kadar biliyorum”
seviyesinde oldugu, ancak ogrencilerin bazi olgularla ilgili yetersiz bilgiye sahip olduklari
anlasilmustir. Ogrencilerin 6zellikle gevre ile ilgili Tiirkiye’yi de ilgilendiren uluslararas
gelismelere yabanci olduklar1 goriilmiistiir

Cevre egitimi sadece bilgiye ve islem becerilerine degil; tutuma, hayat becerilerine ve
eylemlere de yon vermektedir (Braus, 1995). Literatiirde ¢evre tutumlarini farkli degiskenler
acisindan inceleyen ¢ok sayida calisma yapildigr goriilmiistiir (Bonnet & Williams, 1997,
Atasoy, 2005; Erol & Gezer,2006; Gokge vd., 2006; Sadik & Sari, 2007; Aslan vd.,2008;
Teyfur, 2008;Kahayoglu vd., 2008; Ek vd., 2009; Aydin & Cepni,2010; Sarkar,2011).
Calismalarin genelinde cinsiyet degiskenine gore cevreye yonelik tutumda kizlarin lehine
anlamli fark bulunmustur (Atasoy,2005; Kahyaoglu vd.,2005; Gokege vd., 2006; Aslan vd.,
2008; Kaya vd., 2009; Sarkar,2011). Erten (2002) ilkdgretim altinci, yedinci ve sekizinci siif
Ogrencilerinin ¢evreye yonelik davranislarimi aragtirdigi calismada cesitli ¢evreye yararh
caligmalarin; kullanilmis pillerin, plastik sise ve kartonlarin geri doniisime verilmesi vb.
gerceklesme durumunun zayif oldugunu tespit etmistir. Ailelerin ¢evreye yonelik davraniglar
ile ne sekilde ve ne kadar cocuklarina 6rnek oldugu belirlenmistir. Simsekli (2002) ilkdgretim
okullarinda “Uygulamali Cevre Egitimi” projesi kapsaminda yapilan etkinlikler, okul
yoneticisi ve gorevli dgretmenlerin katkisi yoniinden incelemistir. Ogretmenlerin cevre
konusunda yeterli bilince sahip olmamasinin g¢evre egitimini zorlastiran etkenlerden biri
oldugu gozlenmistir. Ayrica okullarda, 6grencilerin g¢evre bilincinin olugmasina katkida
bulunacak etkinlik sayisinin yeterli olmadig1 gozlenmistir.
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Hizla artan ¢evre sorunlari ile miicadele edebilmek, bu sorunlarin azaltilmasim
saglamak i¢in bugliniin cocuklari, gelecegin yetiskinliklerinin etkili bir ¢evre bilincine,
duyarligina sahip olarak yetistirilmeleri gerekmektedir. Bu biling ve duyarliligin aileden sonra
gelistirilecegi en iyi donem 6zellikle okul oncesi ve ilkogretimdir. Tiim tilkelerde oldugu gibi
ozellikle Tiirkiye gibi gelismekte olan bir iilkenin gelecegi icin, c¢evre egitimi miifredati
titizlikle lizerinde durulmasi gereken bir konudur. Bu ¢alisma ilkogretim okullarinda verilen
cevre egitiminin etkisini, O0grencilerin c¢evre bilgisi ve tutumu acisindan degerlendirmek
amaciyla yapilmistir. Ayn1 zamanda cinsiyet, siif, okul ve anne-baba egitim diizeyi gibi
degiskenlerin 6grencilerin ¢evre bilgisi ve tutumu iizerine etkisini incelenmek amaglanmistir.
Bu degiskenlerin incelenmesi gevre egitimi i¢in ayrilan kaynaklari; 6gretmen egitimi, okul-
aile is birligi, cevre egitim programi ve yontemleri, okul tasarimi gibi, dogru ve etkin
yonlendirilmesini saglayabilir. Cevre bilgisi ve tutumu iizerine etkili olan degiskenler
belirlenerek ¢evre egitim programi daha yararli tasarlanabilir ve daha verimli sonuglar elde
edilebilir.

Bu aragtirmanin amaci 6grencilerin ¢evre tutum ve bilgisinde; cinsiyet, sinif diizeyi,
anne-baba egitim durumu ve okul degiskenleri gére anlamli fark olup olmadigi belirlemektir.

YONTEM

a)Orneklem

Arastirmanin ¢alisma grubunu 2011-2012 egitim- 6gretim yilinin ikinci déneminde
Konya sehir merkezindeki Konya I Milli Egitim Miidiirliigii’ne bagh rastgele segilen 10
farkli ilkdgretim okulundan 846 6grenci olusturmaktadir.

Tablo 1. Ogrencilerinin Demografik Ozelliklerinin Yiizde Frekans Istatistikleri

Degiskenler Alt Kategoriler N %
Cinsiyet Kiz 423 50,0%
Erkek 423 50,0%
Yas 11 9 1,1%
12 295 35,0%
13 277 32,8%
14 222 26,3%
15 40 4,7%
16 1 0,1%
Simf 6.s11f 329 39,1%
7.Smf 282 33,5%
8.Smnif 230 27,3%
Baba Egitim Durumu Ilkokul 293 35,4%
Ortaokul 145 17,5%
Lise 206 24,9%
Onlisans/Universite 152 18,4%
Lisansistii 31 3,7%
Anne Egitim Durumu Tlkokul 492 59,3%
Ortaokul 146 17,6%
Lise 118 14,2%
Onlisans/Universite 51 6,1%
Lisansiistii 23 2,8%

Okul* A 84 9,9%
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B 86 10,2%
c 105 12,4%
D 48 5,7%
E 96 11,3%
F 99 11,7%
G 71 8,4%
H 100 11,8%
K 82 9,7%
L 76 9,0%

* Okullar isimleri verilmek yerine, harfler ile ifade edilmistir.
b) Arastirma Modeli

Aragtirma betimsel tarama modelinde olan nicel yontemlerin kullanildig bir ¢alismadir.
Betimsel tarama modeli kullanilan arastirmalarda konu alinan birey, olay ya da nesnenin
kendi kosullar1 i¢cinde oldugu gibi tanimlanmaya calisilmasi, degistirmeden ve etkilemeden,
uygun bir bigimde gozlenip belirlenmesi s6z konusudur (Karasar, 2008).

¢) Veri Toplama Araci

Arastirmada ilkogretim Ogrencilerinin ¢evre bilgi ve tutum diizeylerinin mevcut
durumunu tespit etmek amaciyla Cevre bilgi testi ve tutum 6lgegi kullanilmustir. Olgekler;
Leeming ve arkadaslar1 tarafindan (1995) gelistirilen “Cocuklarin Cevreye Karst Tutum ve
Bilgileri” 6lgeginden (CHEAKS); Aslan, Uluginar ve Cansaran (2005) tarafindan Tiirk¢e’ye
cevrilerek, milli egitim sistemimize gore yeniden diizenlenmistir ve onlarin izni ile bu
calismada kullanilmustir.

cl) Cevre Bilgi Testi

Cevre bilgi testi, ¢oktan se¢meli olarak toplam 17 maddeden ve dort ana (genel ¢evre
bilgisi, enerji, geri doniisiim, kirlilik) basliktan olusmaktadir. Cronbach alpha giivenirlik
katsayist 0,690 olarak hesaplanmistir. Arastirmada 846 Ogrenciye uygulanan g¢evre bilgi
testinin Cronbach alpha giivenirlik katsayis1 0,680 olarak bulunmustur. Bilgi testi puanlamasi
0-100 arasinda degisiklik gostermektedir.

c2) Cevre Tutum Olcegi

Cevre tutum 06lgegi besli likert tipi 24 sorudan olusmus ve Cronbach alpha gilivenirlik
katsayist 0,860 olarak hesaplanmistir. Arastirmada 846 6grenciye uygulandiginda Cronbach
alpha katsayis1 0,917 olarak bulunmustur.

Ankette kullanilan olumlu ifadeler i¢in “tamamen katiliyorum” ve “katiliyorum”;
olumsuz ifadeler i¢in “hi¢ katilmiyorum” ve “katilmiyorum” ifadeleri kullanilmistir. Bu araliga
girmeyen ifadeler i¢in ise “kararsizim” kelimesi kullanilmigtir.

Anketteki olumlu ifadelerin puanlama sistemi su sekilde yapilmustir;

“Tamamen Katiliyorum™: 5 puan; “Katiliyorum™: 4 puan; “Kararsizzim™: 3 puan
“Katilmiyorum™: 2 puan; “Hi¢ Katilmiyorum”: 1 puan.

Anketteki 18., 19. ve 20. maddeler olumsuz tutumlari i¢erdigi i¢in puanlamasi tersten su
sekilde yapilmistir:

“Tamamen Katiliyorum™: 1 puan; “Katiliyorum™: 2 puan; “Kararsizzim™: 3 puan
“Katilmiyorum™: 4 puan; “Hi¢ Katilmiyorum™: 5 puan

Toplam puan madde sayisina boliinerek alinan puanlar 1-5 arasinda getirildi.
Dolayistyla tutum puanlari 1 ile 5 arasinda degismekte 5 e yakin ortalama; tutumun yiiksek, 1
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e yakin ortalama tutumun diisiik olduguna isarettir. Tutum puanlari, 0-1.6 arasinda ise diisiik;
1,7- 3,3 arasinda ise orta; 3,4-5,0 arasinda ise yiiksek olarak degerlendirilmistir.

c3) Ogrenci Bilgi Anketi: Ogrencilerin gevre bilgi ve tutumunu tespit edecek dlgme
araglarma ek olarak, Ogrencilerin arastirma sorular1 gercevesinde demografik o6zelliklerini
belirlemek i¢in 6grenci bilgi anketi kullanilmastir.

d) Veri Analizi

Olgekler uygulanmasi i¢in dgrencilere 40 dakikalik siire verilmistir ve arastirma ile ilgili
aciklamalar yapilmistir. Verilerin analizi SPSS 15 paket programi ile frekans, yiizde
istatistikleri, bagimsiz 6rneklemler i¢in t testi, gruplar arasinda anlamli fark olup olmadigin
anlamak i¢in tek yonli varyans analizleri, anlamli farklarin hangi gruplar arasinda oldugunu
tespit i¢in post-hoc testleri yapilmistir.

BULGULAR

Bu béliimde 6grencilerin ¢evre tutum ve bilgisinde; cinsiyet, sinif diizeyi, anne-baba
egitim durumu ve okul degiskenlerine gore anlamli fark olup olmadig: belirlemek i¢in yapilan
analiz sonug¢lar1 bulunmaktadir.

“Ogrencilerin gevre bilgi diizeyi ve ¢evre tutumu genel olarak nasildir?” sorusuna Tablo
2’deki bulgulara gore cevap verilmistir.

Tablo 2. Ogrencilerin Cevre Bilgisi Testi ve Cevre Tutum OlceSinden Aldigi Puan Ortalamalarina Ait

Bulgular
Cevre Bilgisi Testi ve Cevre Tutum Olcegi X S
Toplam Cevre Bilgi Diizeyi 60,53 18,10
Genel Cevre Tutum Diizeyi 3,53 0,88

Tablo 2 incelendiginde Ogrencilerin toplam cevre bilgi diizeyi puan ortalamasi
X =60,53 olarak bulunmustur. Yine tablo 2'deki bulgulara gore dgrencilerin genel gevre

tutum diizeyi puan ortalamas1 X = 3,53 olarak belirlenmistir.

Tablo 3. Suf Diizeyine Gore Cevre Bilgi Testi Puan Ortalamalarina Ait Tek Yonlii Varyans Analizi

Sonuclart
Grup N X S F P
6.smif 329 57,38 18,76
7.51mf 282 60,39 16,30 14,162 0,000*
8.Simf 230 65,47 17,87

*p<.05

Tablo 3’te smif diizeylerine gore toplam c¢evre bilgi diizeyi puan ortalamalar1 arasinda
anlamli bir fark belirlenmistir (F(2,838)=14,16;p<0.05).

Bu farkin hangi siniflar arasinda oldugunu belirlemek i¢in Dunnett T3 testi yapilmistir.
Dunnett T3 analiz sonuglarinda; sinif diizeylerine gore toplam cevre bilgi diizeyi puan
ortalamalar1 arasinda 8. siniflar ile 6. siniflar ve 8. siniflar ile 7. siniflar arasinda 8. siniflar

lehine anlamli bir farklilik vardir (X g gmt = 65,4731 X 7 o = 60,3880; X ¢ o= 57,3753).
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Tablo 4. Sumf Diizeyine Gére Cevre Tutum Olgegi Puan Ortalamalarina Ait Tek Yonlii Varyans
Analizi Sonuclart

Grup N X S F P
6.s1mf 329 3,57 0,81

7.51mf 282 3,53 0,91 0,462 0,630*
8.Simf 230 3,49 0,90

*p>0.05

Tablo 4’teki tek yonlii varyans analiz sonuglarinda; sinif diizeylerine gore dgrencilerin
cevre tutum diizeyleri arasinda anlamli bir fark bulunmamistir (F(2,838)=0,46;p>0.05).

Tablo 5. Cinsiyet Degiskenine Géore Cevre Bilgi Testi T-Testi Sonuglar

Cinsiyet N } S Sd t p
Kiz 423 62,01 16,54 825
2,276 0,023*
Erkek 423 59,20 19,26
*p<0.05

Tablo 5’teki bulgularda cinsiyet degiskenine gore toplam g¢evre bilgi diizeyi puan
ortalamalar1 arasinda kizlar Iehine anlamli fark bulunmustur (t(825)=2,276;p<0.05).

Tablo 6.Cinsiyet Degiskenine Gore Cevre Tutum Olgegi T-Testi Sonuglart

Cinsiyet N } S Sd t p
Kiz 423 3,68 0,79 821
5,017 0,000*
Erkek 423 3,38 0,93
*p<0.05

Tablo 6’daki bulgularda cinsiyet degiskenine gore Ogrencilerin genel g¢evre tutum

diizeyi puan ortalamalar1 arasinda kizlar lehine anlamli fark belirlenmistir
(t(821)=5,017;p<0.05).

Tablo 7. Anne Egitim Diizeyine Gére Cevre Bilgi Testi Puan Ortalamalarina Ait Tek Yonlii Varyans
Analizi Sonuglar

Egitim Diizeyi N X S F p
flkokul 492 60,19 17,41

Ortaokul 146 58,70 19,11

Lise 118 62,01 16,18 3,331 0,010*
Onlisans/Lisans 51 68,63 18,02

Lisansiistii 23 58,82 22,78
*p<0.05

Tablo 7’ye goére anne egitim durumuna ait toplam cevre bilgi diizeyi puan ortalamalari
arasinda anlamh fark goriilmiistiir (F(4,825)=3,31;p<0.05).

Bu farkin hangi gruplar arasinda oldugunu belirlemek i¢in Scheffe testi yapilmistir.
Scheffe analiz sonuclarina gore annesi On lisans/lisans mezunu olanlar ile annesi ilkokul,
ortaokul, lisansiistii olanlarin ¢evre bilgi puan ortalamalar1 arasinda annesi Onlisans/lisans
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mezunu olanlar lehine anlamli bir fark vardir (}m lisans/lisans —08,6275; }maokm =58,7027,
X iikokul =60,1865).

Tablo 8. Anne Egitim Diizeyine Gore Cevre Tutum Olgegi Puan Ortalamalarina Ait Tek Yonlii
Varyans Analizi Sonuglar

Egitim Diizeyi N X S F p
flkokul 492 3,53 0,88

Ortaokul 146 3,53 0,82

Lise 118 3,52 0,86 0,358 0,838*
Onlisans/Lisans 51 3,67 0,76

Lisansiistii 23 3,50 0,86
*p>0.05

Tablo 8 incelendiginde anne egitim diizeyine ait genel ¢evre tutum diizeyi puanlari
arasinda anlamli fark bulunmamistir (F(4,825)=0.358;p<0.05).

Tablo 9. Baba Egitim Diizeyine Gore Cevre Bilgi Testi Puan Ortalamalarina Ait Tek Yonlii Varyans
Analizi Sonuclar

Egitim Diizeyi N X S F P
ilkokul 293 57,30 17,90

Ortaokul 145 58,50 17,56

Lise 206 63,14 17,22 7,736 0,000*
Onlisans/Lisans 152 66,02 16,98

Lisansiistii 31 59,58 21,79
*p<0.05

Tablo 9’dan baba egitim durumuna ait toplam g¢evre bilgi diizeyi puan ortalamalari
arasinda anlamli fark oldugu goriilmiistiir (F(4,822)=7,736;p<0.05).

Bu farkliligin hangi gruplar arasinda oldugunu belirlemek igin Scheffe testi
yapilmistir. Scheffe analizine gore, baba egitim diizeyi Onlisans/lisans mezunu olanlar ile
baba egitim diizeyi ilkokul, ortaokul, olanlar arasinda Onlisans/lisans lehine ¢evre bilgi testi

puanlarinda anlamli fark vardir (X g, psanstisans =66,0217; X oraokul =58,4990; X jjiokul
=59,2977).Baba egitim diizeyi lise mezunu olanlar ile baba egitim diizeyi ilkokul, ortaokul,

olanlar arasinda lise lehine ¢evre bilgi testi puanlarinda anlamh fark vardir (} lise =63,1354).

Tablo 10. Baba Egitim Diizeyine Gére Cevre Tutum Olcegi Puan Ortalamalarina Ait Tek Yonlii
Varyans Analizi Sonuglart

Egitim Diizeyi N X S F p
ilkokul 293 3,42 0,91

Ortaokul 145 3,57 0,91

Lise 206 3,58 0,85 1,698 0,148
Onlisans/Lisans 152 3,59 0,82

Lisansiistii 31 3,60 0,83

*p>0.05
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Tablo 10’e gore baba egitim diizeyine ait genel ¢evre tutum puan ortalamalari arasinda
fark anlamli degildir (F(4,822)=1,698;p>0.05).

Tablo 11. Okul degiskenine gore ¢evre bilgi ve tutum testi betimsel istatistik sonu¢lart

Bilgi Tutum
Okul N Y S Y S
1.0.0)
A 84 57,7031 19,25091 3,2693 1,28170
B 86 61,7647 20,43193 3,5053 ,71004
C 105 67,5070 18,16904 3,6417 ,76948
D 48 59,4363 15,21592 3,3490 , 76336
E 96 57,9044 17,88952 3,6432 ,71123
F 99 61,0814 17,66120 3,6570 ,73352
G 71 59,5692 16,48647 3,4900 ,92302
H 100 62,4118 16,36019 3,6125 ,91053
K 82 61,6930 17,61663 3,5051 ,82880
L 76 53,0960 17,42272 3,4068 1,01242
Toplam 847 60,5320 18,10303 3,5258 ,88100

Tablo 11°de okul degiskenine gore g¢evre bilgi ve tutum Olgegi betimsel istatistik
sonuclar1 verilmistir.

Tablo 12. Okul Degiskenine Gére Cevre Bilgi ve Tutum Olgegi Puan Ortalamalarina Ait Tek Yonlii
Varyans Analizi Sonuglar

Varyanslarmm  Kareler sd Kareler F p
kaynagi toplam ortalamasi

Bilgi Gruplararasi 11393,626 9 1265,958 3,986 ,000*
Gruplar i¢i 265857,327 837 317,631
Toplam 277250,953 846

Tutum Gruplararasi 13,453 9 1,495 1,945 ,043*
Gruplar igi 643,182 837 , 768
Toplam 656,635 846

*p<0.05

Tablo 12’de belirtildigi gibi 6grencilerin 6grenim gordiikleri okullara gore ¢evre bilgi
puan  ortalamalar1  arasinda  istatistiksel  olarak  anlamli  fark  bulunmustur
(F(9,837)=3,98;p<0.05). Ogrencilerin dgrenim gordiikleri okullara ile ¢evre tutum puan
ortalamalar1 arasinda istatistiksel olarak anlamli fark belirlenmistir (F(9,837)=1,94;p<0.05).

TARTISMA ve SONUC

Bu c¢aligmada ilkogretim alt1, yedi ve sekizinci sinif dgrencilerinin ¢evre bilgisi ve
tutumlar1; cinsiyet, simf, okul ve anne-baba egitim diizeyi degiskenleri agisindan
degerlendirilmistir.

Ogrencilerin ¢evreye iligkin tutumlarmin yiiksek ama cevre bilgi diizeylerinin yeterli
olmadig1 goriilmektedir. Siif derecesi artikca Ogrencilerin ¢evre bilgi diizeylerinde artis
olmaktadir. Literatiirde de siif derecesi artik¢a, 6grencilerin gevre bilgi diizeylerinin de artig1
gozlenmistir (Aslan vd, 2005, Atasoy, 2005, Meydan & Dogu, 2008). Bunun nedeni
Ogrencilerin yaglar1 artikga g¢evresel kavramlar1 anlamalarinin kolaylagsmasi olabilir. Ama
genel sonuglara gore 6grencilerin ¢evre bilgisi yeterli degildir. Uygulanan ¢evre egitiminin
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yeterli olmamasi ya da fen 6gretim programinda ¢evre meselelerine yeterince deginilmemesi
bu duruma neden olmus olabilir.

Cinsiyet degiskenine gore toplam cevre bilgi diizeyi ve ¢evre tutumlarinin puan
ortalamalar1 arasinda kizlar lehine anlamli fark bulunmustur. Yapilan ¢aligmalarin genelinde
cinsiyet degiskeninin, ¢evre bilgi ve tutumu tizerine etkili oldugu goriilmektedir ve genelde
kizlar lehine sonuglar ortaya ¢ikmaktadir (Atasoy, 2005; Kaya vd. ,2009; Sarkar, 2011). Bu
sonu¢ kiz ogrencilerin daha duygu odakli olmasi, ¢evrelerine karsi daha hassas yapida
olmalarindan kaynakli olabilir. Kizlarin 6zellikle ev isleriyle deneyim gecirmeleri de bu
sonucu vermis olabilir. Baz1 ¢alismalarda ise kiz ve erkek 6grenciler arasinda ¢evre bilgi (Alp
vd., 2006; Aslan vd., 2005, Makki vd., 2004; Sadik ve Sari, 2007) ve ¢evre tutumu diizeyi
(Makki vd., 2004, Aslan vd., 2005; Teyfur, 2008) acisindan anlamli bir fark olmadigi
bulunmustur.

Smif diizeylerine gore dgrencilerin ¢evre tutum diizeyleri arasinda anlamli bir fark
bulunmamistir. Aslan vd. (2005)’nin c¢alismasinda sinif derecesi ve ¢evre tutum arasinda
anlamli bir fark bulunmamasi, arastirma sonucunu desteklemektedir. Tutumlar yavas olmakla
birlikte, yeni bilgi ve deneyimler edindik¢e degismektedir (Davidoff, 1987, s. 569; Akt:
Tavsancil, E., 2010, s. 81). Ilkdgretim ikinci kademenin egitim-6gretim siiresi tutum degisimi
icin yeterli gelmemis olabilir veya kullanilan ogretim programi, yontemler etkili
olmadigindan boyle bir sonug ¢ikmis olabilir.

Anne-baba egitim durumuna ait toplam ¢evre bilgi diizeyi puan ortalamalar1 arasinda
anlamli fark goriilmiistiir. Anne-baba egitim diizeyi ve cevre bilgi testi analiz sonuglarin
destekleyen Makki vd.” nin (2004) ¢aligmasina gore anne-baba egitim diizeyi, dgrencilerin
cevre bilgi diizeyini etkilemektedir. Anne ve babanin egitim diizeyleri artikca cevre
konularinda farkindaliklart artmig olabilir. Anne ve babanin farkindaliklari davranislarina
yansidik¢a, cocuklar1 bu davranislar1 6rnek almis olabilir. Anne ve babalar ¢evre ile ilgili
bilgilerini ¢ocuklarina 6gretmis ve bu dogrultuda onlara yasam ortami, 6rnek davranislar
sunmus olabilir. Aslan vd. (2005), Gokce vd (2006), Cepni ve Aydin (2010) tarafindan
yapilan arastirmalara gore ise cevre bilgi diizeyi ve anne-baba egitim seviyesi arasinda
anlamli bir fark bulunmamustir.

Anne-baba egitim diizeyine ait genel ¢evre tutum diizeyi puanlar1 arasinda anlamli fark
bulunmamistir. Erol ve Gezer (2004), Aslan vd. (2005), Gokge vd. (2006), Sadik ve Sari
(2007), Cepni ve Aydin (2010), 6grencilerin ¢evre tutumlari ile anne-baba egitim diizeyi
arasinda anlamli fark bulmamaislardir. Bu sonucun nedeni anne-babalarin, ¢ocuklarinin tutumu
tizerindeki etkisinin azalmasi olabilir. Genel olarak anne ve babalar ¢cocuklarinin tutumlarinda
etkilidir ama ¢ocuklar biiyiidiikce bu etki azalmaktadir. Ozellikle ergenlik déneminin
baslamasiyla diger sosyal etkenlerin rolii giderek fazlalagmaktadir (Tavsancil, E. , 2010, s.
80). Ilkdgretim dgrencilerinin ¢evreye yonelik tutumlarinda anne-baba egitim diizeyinin etkili
oldugunu belirten ¢aligmalar da bulunmaktadir ( Makki vd, 2004; Sahin ve Erkal, 2009 ).

Ogrencilerin 6grenim gordiikleri okullara ait toplam g¢evre bilgi testi ve ¢evre tutum
Ol¢egi puan ortalamalari arasinda anlamli fark oldugu goriilmektedir (p<0.05). Aslan vd
(2005) okullara gore 6grencilerin ¢evre bilgi ve tutumlarinda anlamli farkliliklar tespit
etmistir. Ek vd (2009) yiliksekogretim Ogrencilerinin; okuduklar1 okulun, c¢evre bilgi ve
tutumlarim etkiledigini saptamistir. Sadik ve Sar1 (2007) ¢evre davranis alt dlgeginde gevre
dersi alanlarin lehine anlamli farklilik bulmustur. Ogrencilerin gevre bilgi ve tutumunda okul
degiskenin etkisi goriilmektedir. Bu etkinin kaynagi; okulun teknik olanaklari, yerleskesi,
Ogretim programi ve bu programda ¢evre meselelerine ne kadar yer verildigi, 6gretmenleri
olabilir.

[Ikdgretim ikinci kademede verilen gevre egitiminin dgrencilerin gevre bilgisi {izerine
yeterince etkili olmadig1 goriilmektedir. Bu yetersizligin kaynag1 olabilecek durumlar yeni
aragtirmalarla daha detayli bir sekilde tespit edilmelidir. Ornegin gevre egitiminde kullanilan
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yaklasimlar, yontemler incelenmelidir. Kizlar ve erkeklerin ilgilerine gore daha cesitli
yontemler, materyaller gelistirilmelidir. Ogretmenlerden kaynakli olabilecek cevre egitiminin
eksiklikleri belirlenmelidir. Okul bahgesi, laboratuvar, smiflarin tasarimimin ne kadar ¢evre
dostu ve g¢evre i¢in farkindalik olusturdugu belirlenmelidir. Tutum; yasant1 ve deneyimler
sonucu olusan bir durumudur (Allport,1967,s.4; Akt: Tavsancil, E., 2010, s. 65). Bu nedenle
cevreye yonelik olumlu tutum kazandirmak i¢in 6grencilere ¢evre ile deneyim yasayacaklari
ortamlar sunulabilir, etkili yontemler kullanilabilir. Anne- baba egitim diizeyine gore,
Ogrencilerin ¢evre tutum puanlari arasinda anlamli fark goriilmemistir ama 6grencilerin ¢evre
tutum puanlariin yiiksek oldugu goriilmektedir. Cevreye yonelik tutumu etkileyen farkli
degiskenler ve siirecler tespit edilmelidir. Ogrencilerin ¢evre bilgi ve tutumunda anne-baba
egitim diizeyinin, anne-babanin roliiniin daha detayli incelenmesi gerektirmektedir. Bu durum
Ozellikle anne-babalara yonelik ¢evre egitiminin gerekliligini ve okul-veli-6grenci is birliginin
Onemini gostermektedir.

Bireyler i¢in ilkogretim donemi bilgi, tutum ve davranis temellerinin atildig1 6nemli bir
zaman dilimidir. Yapilan 6nerilerin bu zaman diliminde, ¢evre egitiminin niteligini artiracagi
ve yeni diizenlemelere katki saglayacagi diistintilmektedir.
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SYNOPSIS
INTRODUCTION

Human beings have shaped the nature for their needs and benefited from the world from the
start of their being in the world to today. Forests, pastures have been converted into agricultural
lands in the agricultural period with the aim of animal raising and plant growing. Machine power
gained importance with Industrial Revolution and use of fossil fuel increased; as a result, severe
ecocide has been started.

States realised those irreversible environmental disasters in 1970s and The First Conference
on Human Environment was held in Stockholm in 1972 and the concept of environmental
education was introduced. Decision on international cooperation was taken regarding the solution
of environmental problem with the International Workshop on Environmental Education in 1975
and Thilisi Declaration in 1975, and projects were developed and budgets were provided for this
topic (UNESCO-UNEP, 1976; Aktaran: Darner, 2007). In order to be successful in the studies
conducted and maintain their sustainability, it was determined that individuals who are the main
reason of environmental problems should take the responsibility in the solution. The best method
for this was determined as environmental education, and decision that importance should be
attached to environmental education in curricula was taken (Unal & Dimuski, 1999:144-146).

In Turkey, environmental education came to the fore by the end of 1980s with the adoption
of environmental right in 1982 Constitution and agreements on environment. However,
environmental education topic wasn’t included in pre-school, primary and secondary school
programme until 1991. Ministry of National Education introduced the subjects of Environment,
Health, Traffic and Reading in all grades of primary school in 1992 but abolished these subjects in
1997 (Alkis,2002).

After Rio Summit held in 3-14 June 1992, efforts on environmental education seems to
gain momentum gradually also in our country starting from 7" Five Year Plan issued by
Prime Ministry State Planning Organisation in 1994 (Giiler, 2007).
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The curricula started to be applied in 2005 doesn’t include any subject regarding
environmental education in both pre-school and primary and high school. However, some
topics such as information on environment, sensitivity development were tried to be included
in the other subject’s programme.

Environmental education covers information, attitudes, motivation and skills that enable
people to notice environmental problems and to study on the solution of these problems
(Ornek, 1994: 2; Ayvaz, 1998: 98; Gokler, 1999; 19). In most of the studies conducted to
search the effects of environmental education delivered in schools, students were identified to
have generally low level of environmental education (Morgil et al., 2002; Atasoy, 2005;
Armagan, 2006). According to Demirbas and Pektas’s (2008) study, children correctly
answered the questions related to environmental problems they frequently encountered in
their daily life. However, they answered wrongly the questions such as greenhouse effect,
global warming etc. which are one of the current problems but thought not to be emphasised
much in learning environment. According to the study carried out between 15 and 19 year old
students by Anderson and Wallin (2009), students don’t know entirely what kind of results
the decrease in carbohydrate emissions create in the society. Besides, it is found out how they
are rarely informed on how ozone layer depletion will affect the human beings. According to
the study by Incekara and Tuna (2010) with the aim of measuring secondary school students’
knowledge level on environmental issues: students’ knowledge on an environmental
phenomenon is at the level of “I know enough to explain”, however, it was understood that
they don’t have sufficient information about some phenomena. Students seemed to be
stranger to the international developments about environment regarding also Turkey.

Environmental education directs not only knowledge and process capability but also
attitude, life skills and actions (Braus, 1995). Numerous studies have been carried out on
environmental attitude in terms of different variables (Bonnet & Williams, 1997; Atasoy,
2005; Erol & Gezer, 2006; Gokge et al., 2006; Sadik & Sari, 2007; Aslan vd., 2008; Teyfur,
2008; Kahayoglu et al., 2008; Ek et al., 2009; Aydin & Cepni, 2010; Sarkar, 2011). Based on
the gender variable, a significant difference in favour of females was observed in studies in
general (Atasoy, 2005; Kahyaoglu et al.,2005; Gokge et al., 2006; Aslan et al., 2008; Kaya et
al., 2009; Sarkar,2011). Erten (2002) identified that realisation of various beneficial studies
for environment such as recycling of waste batteries, plastic bottles and cartons etc. is weak in
the study in which environmental attitude of 6", 7" and 8" grade students was searched. It is
identified how and how much families serve as a model for their children with their attitude to
the environment. Simsekli (2002) examined the topic in terms of activities, school director
and contribution of responsible teacher under the project “Practical Environmental Education”
conducted in primary schools. Teachers’ not having enough consciousness on environment is
observed as one of the factors that make environmental education difficult. Also, it was
observed that the number of the activity was not sufficient to contribute to create awareness
among students in schools.

In order to struggle with environmental problems increasing rapidly and to decrease
these problems, today’s children as the adults of future should be brought up in a way to have
an effective environmental consciousness and sensivity. The best period for developing this
consciousness and sensitivity after family environment is particularly pre-school and primary
school periods. Especially for the future of a developing country like Turkey, environmental
education curricula is a significant topic which needs to be emphasised meticulously as it is in
all other countries. This study aims to assess the impact of environmental education in
primary schools from the perspective of students’ environmental knowledge and attitude.
Besides, it aims to analyse the effect of variables such as gender, class, school and education
level of parents on environmental knowledge and attitude of students. Analysing these
variables may ensure true and effective directing of resources allocated for environmental
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education such as teacher training, cooperation between school and family, environmental
education programme and methods, school design. Environmental education programme may
be designed more beneficially and more productive results may be obtained by identifying the
variables effective on environmental education and attitude.

PURPOSE of THE STUDY

The aim of this study is to determine whether there is a significant difference in
environmental attitude and knowledge of students with respect to the variables such as
gender, school level, educational status of parents and school.

METHODOLOGY

a) Sample:

Research was carried out in the 2" term of 2011-2012 academic years. Sample of this
study is total of 846 students; 6th, 7" and 8™ grade elementary school students were randomly
selected in 10 different elementary school in center of Konya.

b) Research Design

Descriptive method was used in the study. This method is used to define and make
evaluations on person, event or phenomen in their own conditions without changing and
affecting them (Karasar, 2008).

¢) Instruments

Data were gathered by using the Children’s Environmental Attitudes and Knowledge
Scale (CHEAKS) developed and validated by Leeming and Dwyer (1995). The scale was
translated and adopted into Turkish by Aslan, Uluginar and Cansaran to assess students’
knowledge on environmental issues and their attitudes toward the environment.

cl) Environmental Knowledge Test (EKT): The Knowledge subscale of CHEAKS

consists of 17 items that measure students’ knowledge regarding environmental concerns.
These multiple-choice items comprise four content dependent subdomains: recycling,
pollution, energy, and general knowledge on environmental issues. The Cronbach’s alpha
reliability of the Turkish version of knowledge subscale was calculated as 0.690. The
Cronbach’s alpha reliability of knowledge subscale which was applied to 846 students was
0,680. Knowledge test scores vary between 0-100.

c2) Environmental Attitude Scale (EAS): The Attitude subscale consists of 24 five point
likert type items and Cronbach’s alpha reliability was calculated as 0,860. When the study
was applied to 846 students, Cronbach’s alpha reliability was found as 0,917. “Strongly
agree”, “Agree” options were used for positive statements; whereas “Disagree” and “Strongly
disagree” options were used for negative statements. “Undecided” option was used for the
statement that doesn’t exist in this range. These five-point Likert-type items (strongly agree,
agree, undecided, disagree, strongly disagree) the same content-dependent sub domains as the
knowledge sub domains: recycling, pollution, energy, and general attitude to environmental
issues. Scoring system of the statements in the survey is as : “Strongly agree”: 5 points,
“Agree”: 4 points, “Undecided”: 3 points, “Disagree”: 2 points, “Strongly disagree”: 1 point.
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d) Data Analysis

The participant students were informed about the purpose of the study and directed before
the administration of the instrument. Students were given 40 minutes for the implementation
of scale. The Statistical Package for the Social Sciences (SPSS, version 15.0) was used to
analyse data. Means and standard deviations were determined through descriptive statistics to
assess participants’ environmental knowledge and attitudes. To determine the effect of grade
level, school, and parental education level on participants’ environmental knowledge and
attitudes, appropriate mean scores were compared by using one-way analyses of variance
(ANOVA). Post-hoc tests were conducted to determine which specific groups were
significantly different from each other. Independent samples t-test analysis was used to
evaluate the gender difference in environmental knowledge and attitude.

RESULTS

Students' environmental knowledge is not too high but environmental attitude is high.
The significant difference is determined between students' environmental knowledge scores
with respect to gender (in favor of girls), grade levels, mothers’ education level, fathers’
education level, and school. There is a significant difference was determined between 8™ grade
and 6™ grade, between 8" grade and 7" grade in favour of 8" grade. There is a significant
difference between students’ whose mother undergraduate and students’ whose mother with
other graduate degree in favor of undergraduate. there is a significant difference between
students” whose fathers have undergraduate degree and students’ whose fathers have
primary, and secondary school degree in favor of undergraduate degree. There is a significant
difference in environmental attitude of students is shown in the sense of gender (in favor of
girls), school. Any significant difference wasn’t determined between students' environmental

attitude scores with respect to their grade levels, mother’s education level, fathers’ education
level.

DISCUSSION and CONCLUSIONS

Environmental attitude of students is high, but their knowledge on environment seems
to be insufficient. As long as their grade level increases, their environmental knowledge level
also increases. The reason could be because it is getting easier for students to understand
environmental concepts as long as they get older. However, environmental knowledge of
students is not sufficient according to general results. It may be because environmental
education applied is insufficient or environmental issues are not adequately addressed in
science curricula.

There is a significant difference between point average of total environmental
knowledge and environmental attitude in favour of girls. This may be because girls are more
emotion-focused and more sensitive towards their environment. Also, experience in domestic
works may also cause this result.

No statistically significant difference was found between environmental attitude levels
with respect to students’ grade level. Education period of the 2" grade of primary school
might be insufficient for attitude change or this result may be because curriculum and
methods used could be ineffective.

Statistically significant difference was found in point average of total environmental
knowledge level, belonging to education status of parents. As long as education level of
parents increases, their awareness on the environment might increase. As their awareness
reflects on their behaviours, their children might take these behaviours as an example. Parents
might teach their environmental knowledge to their children and might present habitat and
model behaviours in this regard.
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No significant difference was found between the points of general environmental
attitude level belonging to education level of parents. The reason of this result is probably
because influence of parents on their children attitude is decreasing. Parents are generally
influential on the attitude of their children; however, this influence is decreasing as children
grow. Particularly, the role of other social factors is increasing with the start of puberty
(Tavsancil, 2010, s. 80).

Difference between total environmental knowledge test in the school where students
receive education and point averages of environmental attitude scale seems significant
(p<0.05). The effect of school variable is seen in environmental knowledge and attitude of
students. The source of this effect may be the technical opportunities of school, campus,
education programme and how environmental issues are included in the programme.

Environmental education delivered in the 2" grade of primary school seems to be
inefficient enough on environmental knowledge of students. Situations which can be the
source of this insufficiency should be determined with more detailed new researches. For
example; approaches and methods used in environmental education should be investigated.
Different methods and materials should be developed considering the interest of females and
males. Insufficiencies in environmental education due to the teachers should be determined.
How an environmental friendly design of school garden, laboratory, classes can be created
and how awareness can be raised for the environment should be identified. Attitude is a
situation resulting from life and experience (Allport, 1967, s.4; Akt: Tavsancil, 2010, s. 65).
Therefore, environments in which students can obtain experience on environment may be
presented to the students in order to enable them to gain positive attitude on environment, and
effective methods may be used. No significant difference was realised in environmental
attitude points of students in terms of education level of parents, but environmental attitude
points of students seems to be high. Different variables and processes influencing the attitude
on environment should be identified. Education level and the role of parents in environmental
knowledge and attitude of students should be investigated in detail. This situation particularly
shows the necessity of environmental education for parents and the importance of cooperation
between school-parents-students.

Primary school is an important period of time when the basis of knowledge, attitude
and behaviours is established. Suggestions presented are thought to increase the quality of
environmental knowledge and to contribute to new arrangements in this period.
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