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ABSTRACT

Concept Cartoons were created approximately 20 years ago. Since then research and feedback
from teachers and students has led to a variety of improvements in the format and presentation of
Concept Cartoons. Sets of Concept Cartoons have been developed for classroom use. For several
years Keogh and Naylor’s ground-breaking research provided the only evidence for how Concept
Cartoons can be implemented in the classroom and what the impact of Concept Cartoons can be.
More recently a wide range of researchers have added to that research base.

This article sets out the major developments in the nature and format of Concept Cartoons. It
identifies some of the major implications for teaching and learning, including using them to promote
cognitive conflict and argumentation, using them for formative assessment, challenging
misconceptions and enhancing motivation and engagement. It also identifies some aspects of teacher
professional learning, including implementing constructivist approaches, developing pedagogic
subject knowledge, and promoting change in professional practice. Some future developments in
Concept Cartoons are suggested.
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INTRODUCTION

The first Concept Cartoons were created by Brenda Keogh and Stuart Naylor in 1991.
A brief outline of the Concept Cartoon strategy was first published in 1993 (Keogh & Naylor,
1993). The purpose for creating them was as a strategy to elicit learners’ ideas, challenge
their thinking and support learners in developing their understanding. The response of
learners to these Concept Cartoons was encouraging. Primary school students, secondary
school students, teachers and student teachers all responded very positively.

During the next few years Keogh and Naylor developed a wide range of Concept
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Cartoons (Naylor & Keogh, 2000), drawing inspiration from their own teaching experience
and published research such as Driver, Guesne and Tiberghien (1985) and Driver, Squires,
Rushworth and Wood-Robinson (1994). Feedback from learners led to further developments
in the nature of the Concept Cartoons. These included a shift from a single statement to
multiple statements; a shift from characters making negative comments to positive comments;
and ensuring that the scientifically acceptable viewpoint(s) is always included in the
alternatives provided. Publications during this period capture some of this development, as
well as how thinking was evolving in relation to the potential value of Concept Cartoons
(Keogh & Naylor, 1997a; Keogh & Naylor, 1997b; Keogh & Naylor, 1998).

Three significant papers were published during 1999. These publications provided
extensive background on the nature and important features of Concept Cartoons; on their
potential value and the pedagogic implications of using them in science classrooms; and on
how they might be used successfully in informal learning situations (Keogh & Naylor, 1999;
Naylor & Keogh, 1999a; Naylor & Keogh, 1999b). Further research and development
resulted in some additional changes to the format, which are evident in more recent
publications of Concept Cartoons for classroom use (Dabell, Keogh & Naylor, 2008; Naylor
& Keogh, 2010).

Significant features of Concept Cartoons and how they are presented now include the
following:

e They are based on everyday situations that don’t appear to be scientific, so students
lacking in confidence are less likely to be intimidated by the science and more likely to
engage with them. These everyday situations appear to be effective across geographical and
cultural boundaries, enabling Concept Cartoons to be used successfully in a wide range of
countries.

e They present alternative viewpoints on the situation, including the scientifically
acceptable viewpoint(s). Most of the Concept Cartoons embed scientific ideas in everyday
contexts, and the contextual features can influence how the problem is interpreted, so that in
many cases there can be more than one scientifically acceptable alternative. This presents an
additional level of challenge to learners, especially to high achieving students.

e They have a blank speech bubble, to give a clear statement that there may be more
ideas that are not yet included in the dialogue so that learners are encouraged to explore
alternative ideas.

e The background text is written in students’ language, so they can be used
independently by learners if the teacher feels that this is appropriate. This extends the range
of ways that teachers can choose to use Concept Cartoons in their classrooms.

e All the alternative viewpoints have equal status. When the teacher presents a set of
alternative viewpoints in a Concept Cartoon, all of these viewpoints are seen as legitimate.
This gives less confident students support in voicing what they think, because someone else
has already articulated their ideas. If their ideas are incorrect then they can put the blame on
the Concept Cartoon character. Keogh and Naylor’s early research indicated the need to
minimize any contextual clues, such as those given by facial expressions or wording of
statements, so that students cannot use these to attempt to work out their answer.

e The speech bubbles include common misconceptions, so these can be recognised and
addressed directly in the lesson. Some teachers are concerned that raising misconceptions may
make students more likely to believe these, but research indicates that this does not happen in
practice and that Concept Cartoons can be a very effective way to challenge misconceptions.

e They present plausible alternatives that are based on research evidence about students’
ideas at different ages.

Keogh and Naylor’s more recent research into using Concept Cartoons has focused on
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how Concept Cartoons can stimulate argumentation and promote change in professional
practice. Other researchers have also begun to add to the research base available. This article
attempts to set out a summary of what has been learnt through research about how Concept
Cartoons operate and how they relate to broader themes in science education.

Concept Cartoons and Research into Aspects of Student Learning
a) Adjudication

When learners use Concept Cartoons they find themselves in the role of adjudicator —
that is, they make judgments about the ideas that other people hold. This is an unusual role
for learners, and a reversal of the more typical situation where the teacher acts as adjudicator
for their ideas. One of the consequences of teachers making judgments about learners’ ideas
is that learners tend to avoid taking the risk of being wrong (Dweck, 2000). Less confident
and low achieving learners are often unwilling to put forward their own ideas in case they are
wrong. Taking on the role of adjudicator can be empowering for learners, since they are
doing the judging rather than having their ideas judged by the teacher. This enables less
confident learners to engage in argumentation and put forward their ideas more readily
(Solomon, 1999).

b) Argumentation

Concept Cartoons act as an effective stimulus for argumentation, including enabling
students to co-construct arguments. They enable argumentation to take place without the need
for any formal structure, specific vocabulary, or teacher intervention in managing the process
of argumentation. Concept Cartoons focus on scientific issues, in contrast with much of the
research on argumentation where the focus is on socio-scientific issues. Research into
argumentation using Concept Cartoons raises questions about the value and applicability of
the commonly-used Toulmin model for analysing argumentation (Naylor, Downing & Keogh,
2001; Naylor, Keogh & Downing, 2007). The complexity of the model and the language used
appear to make it unsuitable for use with younger learners in primary schools or students with
a restricted language register. More significantly, when nearly all researchers have found the
application of the Toulmin schema problematic (Simon, Erduran & Osborne, 2002: 16), it is
clear that that the language and behaviours inherent in the Toulmin model may not be
consistent with the types of language and behaviours typically found in students in school.

¢) Auditing subject knowledge

In England there is a requirement for student teachers’ subject knowledge to be audited,
in order to ensure that they have sufficient relevant subject knowledge for entering the
profession. Concept Cartoons have been used as an effective means of auditing student
teachers’ subject knowledge, so enabling them to identify where they need to develop their
ideas further. In some cases the use of Concept Cartoons acts as an effective stimulus for
student teachers to engage in further research to develop their own understanding, coupling
together assessment and continued learning in an integrated process (Naylor, Keogh, de Boo
& Feasey, 2000).

d) Coqgnitive conflict

Concept Cartoons draw on the published research into common student misconceptions
(such as Driver, Squires, Rushworth & Wood-Robinson, 1994) and build examples of these
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common misconceptions into the statements in the Concept Cartoons. In this way the
Concept Cartoon characters articulate what appear to be plausible alternative viewpoints.
Learners find themselves in a position of having to give serious consideration to these
plausible alternatives, many of which they may never have thought of before, and this makes
them effective at generating cognitive conflict. For more confident, higher achieving learners
this can be an important step in getting them to think more deeply about scientific concepts
(Keogh & Naylor, 1999). Not having an obvious right answer, or not having a single right
answer, makes cognitive conflict more likely.

e) Formative assessment

It has been evident since Concept Cartoons were first developed that they can integrate
formative assessment and learning in a single activity (Keogh & Naylor, 1999). Even when
they are used for summative assessment they can help to integrate assessment and learning
(Naylor, Keogh, de Boo & Feasey, 2000). More extensive evidence of how this can be
managed in the classroom and how teachers perceive the impact of strategies like Concept
Cartoons is now available (Naylor & Keogh, 2007; Naylor, Keogh & Turner, 2011) and a
wider range of strategies for classroom use has been made available (Naylor, Keogh &
Goldsworthy, 2004). Millar and Murdoch (2002) suggest that Concept Cartoons compare
favourably with other formative assessment strategies in their impact on learners. Chin and
Teou (2009, 2010) found that Concept Cartoons can be used for both self and peer assessment
as part of formative assessment, and that they provide valuable diagnostic feedback to
teachers about students’ misconceptions, so enabling the teacher to be more effective in
promoting conceptual change. Ekici, Ekici and Aydin (2007) noted the value of Concept
Cartoons in identifying student misconceptions so that teachers are better able to take these
misconceptions into account in their teaching. Kabapinar (2005) found that Concept Cartoons
are effective for finding out students’ ideas without them being affected by the ideas of their
peers, and that the reasoning behind student misconceptions can be uncovered.

f) Informal learning settings

The nature of Concept Cartoons means that they are not identified exclusively with
formal learning settings. They can bridge the gap between formal and informal learning
settings because they are based around everyday situations that appear to involve ordinary
characters doing ordinary things. They have been used successfully in a range of informal
learning settings, such as corridor displays in school, thinking homework that involve family
members in thinking about scientific problems, parents’ open evenings at school and exhibits
at science exploration centres. They have also been used in the UK at professional football
matches in matchday magazines. On a larger scale they have been used on transport systems
in the UK and other countries, such as Sweden and Russia, for engaging members of the
public in thinking about scientific problems in everyday settings (Naylor & Keogh, 1999b).

g) Language skills

The pictorial representation of ideas, coupled with the minimal text, makes it relatively
easy for learners to engage with Concept Cartoons in a language that is not their home
language. It is widely recognized that language can be an important barrier to learning in
science. With their relatively simple representation of concepts that learners are likely to
recognize, Concept Cartoons can provide an accessible entry point for language learning and
can help learners to develop their language skills (de Lange, 2009). In some countries (e.g.
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Norway), the English versions of Concept Cartoons have been used for many years as a way
of consolidating English language learning in addition to learning about science.

h) Misconceptions

Some time ago Gunstone noted that the methods used to probe students’ ideas/beliefs
are also, almost by definition, excellent teaching/learning strategies (Gunstone, 1988: 90).
Several of these methods are explored in some detail in White and Gunstone (1992). Concept
Cartoons fit into this pattern. As well as eliciting learners’ ideas, Concept Cartoons can also
be a valuable tool for developing learners’ ideas. Generally learners readily engage in
discussion when Concept Cartoons are used, and as they attempt to justify their ideas, this
exposes their views to the possibility of challenge by their peers. In looking for evidence and
constructing suitable arguments to justify their ideas, learners often come to recognize for
themselves that their understanding is limited and that there are more productive ways of
understanding the situation. Since Keogh and Naylor first noted this (1999), several studies
have confirmed how Concept Cartoons help to not only challenge students’ misconceptions
but can also go on to help remedy these misconceptions (Chin and Teou, 2010; Dolasir, 2007;
Ekici, EKici & Aydin, 2007; Kabapinar, 2005; Rahmat, 2009; Stephenson & Warwick, 2002).

i) Motivation and engagement

Concept Cartoons have been found to be highly motivating for groups of learners of all
ages and backgrounds and in a variety of circumstances, including those students who have
emotional and behavioral difficulties. Learners tend to spend longer on task, to sustain their
levels of interest and to interact confidently with their peers. It is suggested that for less
confident students, having voices speaking for them gives them the confidence to discuss their
ideas (Keogh & Naylor, 1999). Repeated use of the Concept Cartoon strategy does not appear
to reduce the level of engagement of learners (Keogh & Naylor, 1999). Birisci, Metin and
Karakas (2010) carried out a study with student teachers and found a similar impact on their
motivation to use Concept Cartoons, quoting one student teacher as saying that Concept
Cartoons rescue students from boring traditional teaching.

i) Problem-solving

In mathematics, how students go about solving a problem can be at least as important as
the answer that they arrive at. However it is often the case that students do not articulate the
strategies that they use to solve problems. Sexton, Gervasoni and Brandenburg (2009)
showed that Concept Cartoons can provide insight into the strategies that students use when
solving problems in mathematics. Further research by Sexton indicates that Concept Cartoons
can be used successfully to gain access to students’ beliefs about learning environments and
their preferred approaches to mathematics teaching and learning (Sexton, 2010).

Concept Cartoons and Research into Aspects of Teacher Professional Learning

a) Constructivist teaching approaches

During the 1980°s and 90s a constructivist model of learning appeared to be the
dominant theme in science education. Research into students’ alternative conceptions was
very extensive. However Millar (1989) and others recognised that a model of learning was
not the same as a model for teaching, and that how constructivist models of learning might be
translated into specific teaching approaches was far from clear. Concept Cartoons help to
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clarify the relationship between constructivist models of learning, scientific epistemology and
classroom practice.

One of the difficulties that teachers experience in attempting to use constructivist
teaching approaches is the separation of elicitation of students’ ideas from attempting to
restructure the students’ ideas. These phases are often described as separate and distinct in the
literature, but separating them in the classroom can be extremely difficult to manage. Concept
Cartoons enable teachers to see how these phases can be integrated. They also help teachers
to make sense of how to work with a whole class, even though much of the literature gives the
impression that they should respond to students’ individual ideas. Concept Cartoons enable
teachers to experience taking students’ ideas into account in manageable ways, without having
to find out or assess individual students’ ideas. Students also feel that their learning
experiences are personalised without the teacher having to deal with classroom situations that
are impossible to manage (Keogh & Naylor, 1997a; Keogh & Naylor, 1997b; Keogh &
Naylor, 1999; Naylor & Keogh, 1999a).

b) Pedagogic subject knowledge

Concept Cartoons have played a valuable role in teacher professional learning as well as
that of their students. As well as helping them to experience how to take their students’ ideas
into account in manageable and meaningful ways (Keogh & Naylor, 1996; Keogh & Naylor
1997a; Keogh & Naylor 1997b), they also enable teachers to see the value of dialogic
teaching with their own class and help teachers to develop their pedagogic subject knowledge
through rethinking and reconceptualising their own scientific ideas (Keogh & Naylor, 1999).
Concept Cartoons can often ask questions that teachers or student teachers have never thought
about before (such as whether a light reflector is also a good sound reflector, or whether the
combined shadow from two separate objects is any darker than a single shadow) and push
them into extending their own subject boundaries. If research references are made explicit
then they can also enable teachers to see the value of research evidence into students’ ideas.

¢) Teacher professional practice

Some teachers are willing in principle to make changes in their professional practice,
but unsure about how to do this. Because Concept Cartoons are consistently successful when
they are used, they can help teachers to see the potential value of changing their professional
practice. And because Concept Cartoons are so simple to use in the classroom, they can help
these teachers to see how to implement change in their teaching.

When teachers do use Concept Cartoons they often find that students respond well to
the pedagogy that is embedded in Concept Cartoons. If a tOeacher is typically a didactic
teacher, then using Concept Cartoons can offer students an opportunity to engage in dialogue
and argument, which is clearly motivating for them. When this happens on more than one
occasion, teachers can become convinced of the value of this new pedagogy by the evidence
from their own classroom, and begin to embed this change in their professional practice. In
this way professional change is evolutionary, with change in professional values and beliefs
being a consequence of change in practice, rather than a prerequisite for change in practice.
Concept Cartoons are based around cognitive conflict, metacognition and social construction
of ideas, and can therefore be a stepping stone on the way to more fundamental changes in
professional practice. This view of professional change as evolutionary has been explored in
some detail in our Active Assessment project, into which Concept Cartoons are integrated
(Naylor & Keogh, 2007; Naylor, Keogh & Turner, 2011).
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Further developments in Concept Cartoons

Concept Cartoons are popular with teachers in a wide range of countries. Their
simplicity (‘deceptively simple’, as one colleague described them) makes them very attractive
to busy teachers, and although some training is helpful, it is possible to use them with no
training.  Concept Cartoons for classroom use are already available in science and
mathematics (Naylor & Keogh, 2010; Dabell, Keogh & Naylor, 2008). Concept Cartoons
with a focus on English language teaching will be available during 2013 (Turner, Smith,
Keogh & Naylor, in press) and there is a strong possibility that sets of Concept Cartoons will
be produced in other subject areas. In principle it is possible to create them in any subject
where there is a possibility of alternative conceptions and conflicting viewpoints.

It was noted earlier that the minimal text involved makes Concept Cartoons very
suitable for use outside a student’s home language. In the UK they are used frequently with
students who are learning English as an additional language. In some countries they are used
in science lessons, with the English text being used to complement English language learning
elsewhere in the curriculum. Translated versions are also valuable, and translations of science
Concept Cartoons are already available in Welsh and Norwegian. A Swedish version was
released during 2012 and other translations into Danish and Dutch are planned. Further
translations are of course possible.

This extensive use outside the UK raises the question of the suitability of the characters
for diverse teaching situations. Currently the Concept Cartoons available for classroom use
include some non-western characters, with the majority being western in appearance. It will
therefore be valuable to rework the classroom materials to make the majority of the characters
non-western in appearance, so that it is easier for students in a wide range of settings to
identify with the characters and there will be more immediate appeal to a global audience.

The pedagogy that underpins Concept Cartoons is clear. Dialogic teaching styles,
formative assessment and an interactive learning environment are central to the effective use
of Concept Cartoons. Around the world many education ministries recognise the research
evidence which indicates that this type of pedagogy is more effective than the alternatives.
Requests from outside the UK for teacher professional development in the use of Concept
Cartoons have become more frequent. One possible way of meeting this demand is to prepare
an online training package, including video clips of Concept Cartoons being used in the
classroom, to support teacher development at a distance.
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ABSTRACT

The purpose of the current study is to compare high and low achievers in science and mathematics
in terms of their spatial ability and Working Memory Capacity (WMC), and to compare male and
female learners’ performance in both these two cognitive abilities and their science and mathematics
achievements. The sample consisted of 102 ninth graders in Oman. To estimate participants’ spatial
ability and their WMC, the Water Level Task (WLT) and the Digit Span Backwards Test (DSBT)
were used. The results indicated that both science and mathematics high achievers significantly
outperformed low achievers in terms of spatial ability and WMC. In addition, females out-performed
males in WMC, while males outperformed females in spatial ability. There were no significant
differences between the two genders in terms of their achievement in science and mathematics.

Key Words: Spatial Ability; Water Level Task (WLT); Working Memory Capacity (WMC); Science and
Mathematics Achievement; Gender Differences.

INTRODUCTION

Scientific and mathematically literate individuals are essential to the economic well-
being of a country and its quality of life. Studies have shown that underachievement in
science and mathematics is considered to be an obstacle to progress in higher education and to
career acquisition (Ashcraft & Krause, 2007; National Science Foundation (NSF), 1999). In
addition, succeeding in science and mathematics can enhance students’ self-confidence and
intrinsic motivation (Ozgiin-Koca & Sen, 2011). Al Orime & Ambusaidi (2011) assert that
science and mathematics exhibit similar attributes such as idealism, openness, the importance
of understanding and the logic-imagination interaction.
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Moreover, cognitive processes such as spatial ability, working memory, mental capacity
and processing efficiency play a significant role in enhancing achievements in science and
mathematics (Alamolhodaei, 2009; BouJaoude, Salloum & Abd-EI-Khalick, 2005; Halpern et
al., 2007; Panaoura & Panaoura, 2006). In order to carry out scientific or mathematical
investigations, students need to perform several cognitive processes such as analyzing data,
constructing mental and mathematical models, thinking spatially, validating procedures,
manipulating variables and evaluating evidences (National Research Council (NRC), 1996 &
2000; American Association for the Advancement of Science (AAAS), 1993 & 1990).
Therefore, studying the factors that are related to science and mathematics achievement,
especially those of a cognitive nature, is important. Thus, emerging insights about particular
implications for pedagogical practice can be provided.

To empower conceptualization, meaningful learning should be associated with its
degree of relevance to students’ prior knowledge and real-life learning experiences. Failing to
prepare for such experiences can cause conceptual difficulties (Glynn & Duit, 1995; Koch,
1999; Lesh, Lester & Hjalmarson, 2003; Mintzes, & Wandersee, 1998; Novak, 1998). Several
science and mathematics concepts are abstract and are sometimes presented in meaningless
contexts that require cognitively challenging processing (Ashcraft & Krause, 2007; Cramer,
2003; Halpern et al., 2007; Pozzer & Roth, 2005). One important source of abstraction is the
spatial nature of numerous science and mathematics concepts. Spatial reasoning, which
involves constructing spatial relations between objects and performing simplifying spatial
transformations, is essential to comprehend and reflect on both physical phenomena and
mathematical problems (Clement, 2008; Clements, 1998; Mathewson, 1999; Rohde &
Thompson, 2007). In addition, conceptualizing science and mathematics concepts demands a
satisfied level of mental capacity (BouJaoude, Salloum & Abd-El-Khalick, 2005; Niaz &
Robinson, 1991). Working memory capacity (WMC) is an example. It has beren found to be a
significant predictor of individuals’ performance in problem solving (Ashcraft & Krause,
2007; Biihner, Kroner, & Ziegler, 2008).

A related issue is gender differences in science and mathematics. The results of the
Trends in International Mathematics and Science Study (TIMSS) show that males tend to
score higher than females in science and mathematics in most countries (Halpern et al., 2007;
National Center for Education Statistics (NCES), 1997). Females are also often discouraged
from participating in advanced level in science and mathematics. As a result, women are
under-represented in science and engineering degrees. The percentage of men who earn a
degree in science or engineering is noticeably larger than that of women (Halpern et al., 2007;
Jacobs & Simpkins, 2005). These gender differences contribute to essential social problems
(Pettitt, 2004). Women who discontinue their mathematical studies earlier than men may be
less likely to secure high-status careers that rely on mathematics knowledge (Watt, 2005).

During middle school, a gender gap in science interests emerges with boys being
gradually more interested in physics and girls more interested in biology (Ozgiin-Koca & Sen,
2011). This gap broadens over 20-fold by the end of high school (Baram-Tsabari & Yardern,
2011). While, some studies have shown that males have more positive attitudes towards
science and mathematics than females, other studies did not find these differences (Ozgiin-
Koca & Sen, 2011). Females also have more mathematics anxiety than males (Karimi &
Venkatesan, 2009). Females’ self perceptions regarding their own science/mathematics talent
have a significant relationship with their mathematics achievement (Linver & Davis-Kean,
2005; Potvin, Hazari, Tai & Sadler, 2009; Watt, 2005). This relationship was weaker for the
males. Boys seem to be more interested in mathematics and engage more actively in
mathematics-related tasks. On the other hand, girls’ participation is greater if it is combined
with socially meaningful and personally related tasks (Watt, 2005). They, for instance, have a
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higher intrinsic motivation than boys for extracurricular zoological learning experiences.
Girls, who perceived themselves as more competent, enjoyed these types of activities more
and experienced more affiliation (Bétz, Wittler & Wilde, 2010).

Females’ disinterest in mathematics has a serious pedagogical educational consequence
and results in, for instance, raising the anxiety of kindergarten teachers to teach mathematics
(Bintas, 2008). This consequently lowers their female students’ mathematics achievement
(Beilock, et al., n.d.). Mathematics anxiety has been shown to hinder mathematics
performance and slow cognitive processing (Ashcraft & Krause, 2007; Karimi & Venkatesan,
2009). However, when a mathematics learning environment is designed to be more
collaborative, relevant and meaningful, kindergarten pre-service teachers, for instance, tend to
become more self-confident and develop more positive attitudes towards mathematics
teaching (Bintag, 2008).

Investigating gender differences in science and mathematics will contribute to
understanding females’ underachievement and promoting their choices to pursue science and
mathematics related careers. Furthermore, the evidence of the pedagogical importance of both
spatial ability (Clement, 2008; Clements, 1998; Pribyl & Bodner, 1987; Sanchez, & Wiley,
2006) and working memory capacity (Johnstone & Al-Banna, 1986, 1989; Johnstone, Hogg &
Ziane, 1993) have directed researchers’ attention and efforts towards investigating gender
differences in science and mathematics. However, research on the interplay between these two
cognitive abilities and the achievement of both genders in science and mathematics merits
considerably more examination. Thus, this is the focus of this study.

Spatial Ability

Although there are many definitions of spatial ability, it is generally thought to be
related to skills involving the retrieval, retention and transformation of visual information in a
spatial context (Lohman, 1993; Velez, Silver & Tremaie, 2005). It includes the ability to
manipulate the information represented in visual or graphical forms (Diezmann & Watters,
2000). Halpern (1986, 48) explains that spatial ability is the ability to imagine what an
irregular figure would look like if it is rotated in space. She adds that it is the ability to discern
the relationship between shapes and objects.

Several studies indicate that high spatial ability students outperform low spatial ability
students in science and mathematics when the test items involve geometrical and
representational manipulations as well as higher order problem solving (Black, 2005; Carter,
Larussa & Bodner, 1987; Kozhevnikov, Motes & Hegarty, 2007; Mcleay, 2006; Pribyl &
Bodner, 1985; Rudmann, 2002; Sanchez & Wiley, 2006). Thus, when an exam does not
involve complicated spatial transformations, the relationship between spatial ability and
achievement is not significant (Stieff, Bateman, & Uttal, 2005). High spatial learners manage
to deal with more than one motion vector, switch frames of reference, and interpret kinematics
graphs when solving kinematics problems (Kozhevnikov, Motes & Hegarty, 2007). They also
have a higher level of interest in learning science and mathematics than low spatial learners
(Lord & Nicely, 1997). In addition, learners’ spatial abilities and their Spatial experience
affect the nature of their mental images which they construct for unobservable scientific
entities. For example, learners’ concrete experience with spatial objects shapes their mental
images and influences their ability to imagine scientific microscopic entities in dynamic
motion (Al-Balushi, 2009). Some learners tend to doubt the credibility of scientific
representations that illustrate microscopic entities such as molecules, atoms, and electrons
because of the high visuospatial mental demand required to imagine these entities. Some other
learners even deny the existence of these entities for the same reason (Al-Balushi, 2011).
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Previous studies show that males generally outperform females in spatial ability
(Halpern, 1992; Halpern et al., 2007; Hyde, 2005; Kaufman, 2007; Roberts & Bell, 2002;
Thomas & Turner, 1991; Vecchi, 2000). Some other studies did not identify this gender
difference (Lord & Nicely, 1997; Seng & Tan, 2002; Stieff, Bateman, & Uttal, 2005). Roberts
and Bell (2002) conclude that gender differences in spatial ability do not exist until
adolescence. Halpern et al. (2007) theorize that gender differences in spatial abilities exist for
problems which are spatial in nature, whereas no differences occur when problems do not
require spatial abilities. Some researchers (e.g. Halpern et al., 2007; Stieff, Bateman & Uttal,
2005) also assert that experience has a major role in enriching spatial ability and that gender
bias can be eliminated by long-term training. Stieff and his colleagues designed a computer-
based program to assist biochemical students in understanding spatial structures in complex
molecules, which allowed them to construct their own molecular visual representations in
order to achieve an understanding of the spatial properties of molecules.

There are a variety of spatial tasks used to measure spatial ability in general or to
measure specific spatial factors. Examples of these tasks are: mental rotation, paper folding
and water level judgments (Blasko et. al., 2004). This study uses the Water Level Task
(WLT).

Water Level Task

The Water-Level-Task (WLT) was developed by Piaget and Inhelder (cited in Li
(2000)) to assess the nature of children’s perception of space within a Euclidean reference
system. The original WLT experiment was designed to explore how children gradually
develop an external frame of reference to organize spatial experience and describe orientation
and coordination in space (Ackermann, 1991). In the WLT, the subject is required to
anticipate the water surface level in a bottle which is presented in different stationary
directions. Despite the orientation of the container, an accurate response requires the
individual to recognize that the water level surface must remain parallel to the surface of the
earth.

Although the WLT was originally designed to study children’s thinking, some adults
fail to do this task despite encountering liquid in tilted containers every day. The source of this
failure is still not well understood (Vasa & Liben 1996). In his review of studies of the WLT,
Pulos (1997) reports that approximately 40% of college students and 60% of non-college
adults fail the task.

The vast majority of the research into individual differences in the WLT has focused on
the components related to the spatial aspects of the task. This focus on the spatial component
is so ubiquitous that many consider the WLT to be a spatial task. A strong relationship
between spatial ability and performance on WLT has been well-documented (Hirvasoja, 2004;
Li, 2000; Li, 2001; Linn & Peterson 1986; Pascual-Leone & Morra 1991). Specific prior
knowledge also plays a role in individuals’ performance on the WLT. Pulos (1997)
emphasizes that explicit knowledge of gravity is a source of individual differences on the
WLT and other spatial tasks. He found that there was a strong relationship between gravity-
based explanations of physical science-related college majors and their performance on the
WLT. This relationship did not exist for community college students who had much less
physical science background. Various authors have also concluded that for individuals to
perform successfully on the WLT, they need to develop a strong Euclidean spatial system and
to reach the formal operational thinking level. Thus, many children do not perform well in the
WLT before adolescence (Li, 2000).



Al-Balushi & Al-Battashi / TUSED / 10(1) 2013 16

While some studies have established a significant out-performance of males over
females in the WLT (Li, Nuttall, & Zhao, 1996; Roberts & Bell, 2002; Thomas & Turner,
1991), some other studies have found no significant differences between genders in the WLT
(Pulos, 1997; Seng & Tan, 2002). The age-factor seems to play a significant role in this
gander-related issue. Roberts and Bell (2002) found that, while men performed better than
women in the WLT, there were no significant differences between girls and boys. Taking
culture into consideration, Chinese students outperform American students in the WLT (Li,
Nuttall, & Zhao, 1996), and among Chinese American men, those who write Chinese
outperform those who do not (Li, Nuttall, & Zhao, 1999). Chinese students also do
significantly better than Malay students (Seng & Tan, 2002).

Working Memory in Science and Mathematics Education

Generally, Working Memory Capacity (WMC) is thought to be a limited capacity
system responsible for coordinating information for processing tasks, storing and integrating
task-relevant information, and inhibiting the interference of task-irrelevant information while
performing cognitive tasks (St Clair-Thompson & Botton, 2009; Yuan, et al., 2006). Working
memory receives information and temporarily holds it before a response is made. This allows
time for processing a wide range of cognitive tasks such as thinking, reasoning and
manipulation before passing the information to the long-term memory (Alamolhodaei, 2009;
Baddeley, 2006; Johnstone, 2006). Individuals with limited WMC are disadvantaged with
regard to their cognitive processing efficiency. An overloaded WMC limits a learner’s space
to think and organize information in a meaningful manner, and the learner may consequently
fail to perform cognitive tasks successfully. When a learner exceeds her/his WMC, a sharp
drop in performance is noticed (Alamolhodaei, 2009; Johnstone & El-Banna, 1989; Panaoura
& Panaoura, 2006).

Past research generally supports a significant positive relationship between the demand
on working memory and the complexity of mathematics problems. This complexity includes
both the total number of steps required for problem solution and the numerical values
involved in arithmetic operations (Alamolhodaei, 2009; Ashcraft & Krause, 2007; Panaoura &
Panaoura, 2006). Working memory capacity is also highly correlated with overall science
achievement (Gathercole, et al., 2004; Solaz-Portoles & Lopez, 2007; St Clair-Thompson &
Botton, 2009) as well as specific problem solving, such as conceptual problems, chemical
equilibrium problems, organic chemistry synthesis problems, and physics problems
(Johnstone & El-Banna, 1989 & 1986; Johnstone, Hogg, & Ziane, 1993; St Clair-Thompson
& Botton, 2009). Scientific problems that require more than one mental representation at a
given time demand a higher level of working memory capacity than simple problems (Solaz-
Portoles & Lopez, 2007).

As the mental demands of the problem increases, mental capacity becomes a better
predictor of performance than formal operational reasoning. High mental demand problems
require more mathematical transformation skills and more memory schemes. This puts more
load on the working memory (BouJaoude, Salloum & Abd-El-Khalick, 2005). Highly
mentally demanding problems, such as addition problems with carrying, might also increase a
learner’s anxiety. This consequently increases reaction time and means that the performance
level tends to drop (Ashcraft, 2002). In addition, high anxiety obstructs high working memory
learners’ spatial ability in terms of what they are capable of achieving (Ramirez, et al., n.d.).
However, extensive training may reduce the mental demands of high mental challenging
problems and reduce the negative effect of cognitive variables (BouJaoude, Salloum & Abd-
El-Khalick, 2005). By training and practicing, experts develop an efficient chunking system.
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This chunking system reduces the load on the working memory capacity. It enhances the
expansion of their working memory capacity and optimizes access to their long-term memory
during problem solving (Solaz-Portoles & Lopez, 2007).

The purpose of the current study is to compare high and low achievers in science and
mathematics in terms of their spatial ability and Working Memory Capacity (WMC), and to
compare male and female learners’ performance in these two cognitive abilities and their
science and mathematics achievements. The research questions are:

1. To what extent do high achievers in science differ from low achievers in terms of
their spatial ability and WMC?

2. To what extent do high achievers in mathematics differ from low achievers in terms
of their spatial ability and WMC?

3. To what extent do male learners differ from female learners in terms of their spatial
ability, WMC, science achievement and mathematics achievement?

METHODOLOGY
a) Participants

The participants were 102 ninth graders in Seeb region in the Sultanate of Oman. For
grades 5-10, this region has eight female public schools and five male public schools. One
female school and one male school were randomly selected. Two ninth grade classes were
then randomly chosen from each school. This random selection of the schools and the classes
within each school to participate in the study was an attempt to minimize the differences
caused by the fact that they are taught by different teachers. In addition, all public schools in
Oman follow the national curriculum, with identical textbooks, in-service training programs,
and assessment measures. The school year is divided into two semesters. All schools use the
same final exams for each semester which are prepared by the Ministry of Education. At each
grade level, there is a set of assessment tools and rubrics to assess students’ practical skills,
classroom participation and projects. These measures are designed by the Ministry and
applied by all public schools. Therefore, for these reasons, following the procedure used to
select the sample of this study by random selection of schools and the participating classes
seemed to enhance the representative nature of the selected sample.

The school system in Oman is composed of two main segments: the Basic Education
and the Secondary Education. The Basic Education phase consists of two cycles: Cycle 1 with
four years (grades 1-4) and Cycle 2 with six years (grades 5-10). The Secondary Education
consists of two years: grades 11 and 12.

b) The Instruments

For the purpose of this study, two instruments were used: The Water Level Task (WLT)
to estimate participants’ spatial ability, and the Digit Span Backwards Test (DSBT) to
measure their WMC.

The Water Level Task (WLT): The WLT was first introduced by Piaget and Inhelder
(cited in Li (2000)) to predict participants’ spatial ability which allows them recognize space
within a reference system. The WLT consists of one main problem, designed to assess
learners’ spatial ability. However, the strong relationship between spatial ability and
performance on WLT which has been well-documented (Hirvasoja, 2004; Li, 2000; Li, 2001;
Linn & Peterson 1986; Pascual-Leone & Morra 1991) encouraged the authors to use it as an
indication of learners’ spatial ability. Participants need to accurately anticipate water surface
orientation in half-filled tilted and straight bottles. They should draw a line to represent the
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water level in different bottles. Figure 1 illustrates a paper-and-pencil version of the WLT that
was reproduced by the first author of this article.
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Figure 1. The Water Level Task (WLT) in which participants are asked to draw a line in each bottle
and shade in the water, assuming that these bottles are half-filled.

The correct responses to the WLT require drawing the water level to be parallel to the
floor level (the reference level). The response is considered wrong if the level line is at more
than a 5° angle to the reference level (Seng & Tan, 2002). The participant’s score in the WLT
is the total number of the correct responses. Therefore, the highest score in the paper-and-
pencil version used in this study was (8).

This paper-and-pencil version of the WLT was first written in Arabic, the instruction
language in public schools in Oman. Then it was translated into English. Two independent
linguistic professors who were fluent in both Arabic and English checked the validity of the
translation from Arabic to English. This process resulted in minor wording changes. The
reliability of the WLT in this study was measured using a test-retest method on (21) female
ninth graders. The reliability coefficient was (r=0.80).

Digit Span Backwards Test (DSBT): The DSBT is a widely used measure to estimate
WMC (Alamolhodaei, 2009; Alloway, Gathercole. & Pickering, 2006; Johnstone & Al-
Banna, 1986, 1989; Johnstone, Hogg & Ziane, 1993; Pickering, 2006). It is administered
individually and requires the participant to recall a sequence of spoken digits in the reverse
order (e.g., 4, 9, 6, 8 becomes 8, 6, 9, 4). It is composed of a sequence of blocks (Figure 2).
The first block has two digits, and the subsequent blocks increase by one digit. Each block has
two different sets of digits. If the participant fails to recall the first set, s/he is given another
trial by reading the second set to her/him. The digits are presented one digit per second at an
even and steady pace with an even monotone. The researcher keeps reading the blocks until
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the participant is unable to recall a particular block after two trails. The participant is given a
score equals to the number of correct recalled blocks. The reliability of the DSBT in this study
was measured using a test-retest method on (21) female ninth graders. The reliability
coefficient was (r=0.78).

Series 1% trial 2" trial
2 2-4 5-8
3 6-2-9 4-1-5
4 3-2-7-9 4-9-6-8
5 1-5-2-8-6 6-1-8-4-3
6 5-3-9-4-1-8 7-2-4-8-5-6
7 8-1-2-9-3-6-5 4-7-3-9-1-2-8
8 9-4-3-7-6-2-5-8 7-2-8-1-9-6-5-3

Figure 2. The sequence of series used in the Digit Span Backwards Test (DSBT)

c) Procedure and data collection

The WLT was first administered to the sample in their classrooms for five minutes.
Then each participant was called out in a separate room to perform the Digit Span Backwards
Test (DSBT). It took each participant five minutes on average to complete the DSBT which
was administered by the second author.

Participants’ achievement scores in science and mathematics were collected from their
science and mathematics teachers at the end of the school year. Each score was out of 100
points that included: 60 points for paper-and-pencil exams and 40 points for ongoing activities
which included portfolio, classroom participation and projects.

d) Data Analysis

An independent t-test analysis was used to investigate the differences between high
achievers and low achievers in both science and mathematics in terms of their scores in WLT
and DSBT. The same statistical test was used to investigate the differences between males and
females in terms of their scores in WLT and DSBT and their science and mathematics
achievements.

FINDINGS

Table 1 displays the t-test results for comparing high and low science achievers in terms
of their spatial ability, as indicated by their performance in the WLT, and their Working
Memory Capacity (WMC). The results show that there are significant differences between
high and low science achievers in spatial ability and WMC. High science achievers
outperformed low science achievers in both variables. Table 2 illustrates the t-test results for
comparing high and low science achievers in terms of their spatial ability and their WMC.
Similar to science, the differences between high and low mathematics achievers in terms of
spatial ability and WMC are significant. High mathematics achievers outperformed low
mathematics achievers in both variables.
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Table 1. t-test results for WLT and WMC by the science achievement level

Variable  Achievement level n Mean SD df t

WLT Low 55  4.29 216 99  4.36**
High 46  6.09 1.94

WMC Low 55 318 082 99 3.89**
High 46  3.95 1.17

** t value is significant at the 0.01 level.

Table 2. t-test results for WLT and WMC by the mathematics achievement level

Variable  Achievement level n Mean SD df t

WLT Low 58 4.33 212 99  4.43**
High 43 6.16 1.96

WMC Low 58 3.26 091 99 3.16**
High 43 3.91 1.15

** t value is significant at the 0.01 level.

Table 3 compares males and females in WLT, WMC, science and mathematics. The t-
test results show that males significantly outperform females in the WLT, whereas females
significantly outperform males in the WMC. There are no significant differences between
both genders in terms of science and mathematics achievements.

Table 3. t-test results for WLT WMC and science and mathematics achievement by gender

Variable Gender n M SD df t

WLT Male 54 5.53 2.21 99 2.093*

Female 47 4.62 2.19

WMC Male 54  3.26 0.78 99 2.890*

Female 47 3.85 1.25

Science Male 54 7118 1454 99 0.380

Female 47 7222 1217

Mathematics Male 54 7172 16.21 99 1.595

Female 47 66.60 15.55

* t is significant at a < 0.05
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DISCUSSIONS and CONCLUSIONS

The purpose of the current study was to compare high and low science and mathematics
achievers in terms of their spatial ability and Working Memory Capacity (WMC), and to
compare male and female learners’ performance in these two cognitive abilities and their
science and mathematics achievements. The findings indicated that being competent in both
cognitive abilities (spatial ability and WMC) was a characteristic of high achievers in both
science and mathematics. The significant out-performance of high achievers in both science
and mathematics in terms of their spatial ability supported the previous research, which
emphasised the spatial nature of several science and mathematics concepts and processes
(Black, 2005; Carter, Larussa & Bodner, 1987; Clement, 2008; Clements, 1998;
Kozhevnikov, Motes & Hegarty, 2007; Mathewson, 1999; Mcleay, 2006; Pribyl & Bodner,
1985; Rohde & Thompson, 2007; Rudmann, 2002; Sanchez & Wiley, 2006).

Also, the significant out-performance of high achievers in both science and
mathematics in terms of their WMC highlights the mental demands that an overwhelming
number of mathematical processes, in both subjects, exert upon learners’ mental capacity. The
literature emphasises the influential role of WMC in both science and mathematics
(Alamolhodaei, 2009; Ashcraft & Krause, 2007; Gathercole, et al., 2004; Johnstone & El-
Banna, 1989 & 1986; Johnstone, Hogg, & Ziane, 1993; Panaoura & Panaoura, 2006; Solaz-
Portoles & Lopez, 2007; St Clair-Thompson & Botton, 2009). Mathematical problems which
embrace borrowing, carrying, and keeping track of sequencing operations such as long
division rely heavily on working memory (Ashcraft, 2002).

Comparing males and females, the results show that male students outperform female
students in WLT. Males’ higher spatial abilities are well documented in the literature (Halpern
et al., 2007; Hyde, 2005; Kaufman, 2007; Li, Nuttall, & Zhao, 1996; Roberts & Bell, 2002;
Thomas & Turner, 1991; Vecchi, 2000). On the other hand, female students outperform male
students in WMC. The Digit Span Backwards Test (DSBT) used in this study to measure the
WMC is based on meaningless series of numbers (Pickering, 2006). Since females tend to
perform more successfully in meaningful tasks and are attracted to less abstract activities
(Bitz, Wittler & Wilde, 2010; Watt, 2005), one would expect that they would fall short in the
DSBT. However, in the current study, their DSBT score was significantly higher than that of
the males. This might be, in part, due to their superiority in several memory systems such as
sensually detailed memory storage, episodic memory and face recognition (Gurian & Stevens,
2004; Halpern et al., 2007). Secondly, the DSBT was a verbal-based task, which tends to be a
female speciality. It has been established that females have a research-based superiority in
terms of verbal abilities at a range of different ages (Bétz, Wittler, & Wilde, 2010; Halpern et
al., 2007), whereas visiouspatial WMC measures show males’ superiority (Halpern et al.,
2007).

There were no significant differences between both genders in terms of science and
mathematics achievement scores. Science and mathematics achievement depends on several
cognitive abilities, such as spatial abilities, verbal abilities, and working memory capacity
(Halpern et al., 2007). It might be plausible to conclude that what females lack (i.e. spatial
abilities) is compensated for by their high WMC and verbal performance. On the other hand,
males’ deficiency in WMC is compensated for by their high spatial abilities.
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SUGGESTIONS

The results of this study reveal a significant feature that distinguishes high achievers
from low achievers in science and mathematics. High achievers have a higher level in the two
cognitive abilities investigated in the current study: spatial ability and WMC. Also, females
outperform males in WMC, while males outperform females in terms of spatial ability.

These findings might support designing different pedagogical practices when dealing
with these two gender groups. Females need to make more effort to enhance their spatial
abilities. Past research, however, affirms that training can reduce the gap between genders in
terms of spatial abilities (Halpern et al., 2007; Stieff, Bateman & Uttal, 2005). Different types
of research-based training ideas, such as computer modelling, (Wu & Shah, 2004), imagining
and mental manipulating of 3D objects (Lord, 1990), and sketching 3D objects (Halpern et al.,
2007) are available to improve learners’ spatial abilities. Further research is needed to
examine these possible interventions in relation to female students’ performance of spatial
thinking. Also, curriculum design and instructional materials should take advantage of these
pedagogical practices when constructing classroom activities.

Beside spatial abilities, training also would help reduce the gap between different
groups of learners in terms of other cognitive variables such as working memory capacity
(BouJaoude, Salloum & Abd-EI-Khalick, 2005). Male students, based on the results of this
study, need more training in learning how to lower mental demands when studying science
and mathematics. They should be given a proper training to develop cognitive strategies to
minimise noise or interference and to minimise mental task demands (Johnstone & El-Banns,
1986). They also need to use WMC more efficiently by using chunking strategies and by
activating a proper number of schemes and connecting them together (BouJaoude, Salloum &
Abd-EIl-Khalick, 2005; Johnstone, 2006). This might be done by relating new information to
existing knowledge, presenting material in a stepwise fashion using dialogue boxes, and
chunking information into meaningful units (Ashcraft & Krause, 2007; Solaz-Portoles &
Lopez, 2007).

The problem of mental demand overload of problems in mathematics and mathematics-
oriented problems in science might be avoided by reducing the linguistic complexity of
problem statements, partitioning problem solutions into simpler steps associated with
meaningful sketches, writing the relevant formulas on the board, and using different colors
when writing given information, such as unknowns, equations and calculations. In addition,
science and mathematics teachers can minimise cognitive overload during instruction by
designing their presentations using tools such as advance organisers, concept maps, Venn
diagrams, colour coding, and stepwise appearance of new information on a screen. Further
research is needed to investigate the effect of these types of interventions on male students’
performance on WMC measures and their science and mathematics achievements.
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ABSTRACT

In this study the process of how socioeconomic status, specifically parents’ education, income and
students’ prior learning affect the children’s academic achievement and affective characteristics
(attitude and self-efficacy) were examined. The study was performed on 205 17-18-year-old students.
Parents’ years of schooling was also found to be statistically important as socioeconomic factor to be
considered in both policy and research on school-age children. It is found that parents’ education and
students’ prior learning have direct effect on achievement and affective characteristics. On the other
hand, family income has indirect effect on achievement and affective characteristics through student
prior learning.

Key Words: Structural Equation Model; Physics Achievement; Parents’ Education; The Level of Income.

INTRODUCTION

Influence of Parents Education, Household Income, and students’ prior learning

The literature on achievement has consistently shown that parent education is important
in predicting children’s achievement (Klebanov, Brooks-Gunn & Duncan, 1994; Haveman &
Wolfe, 1995; Smith, Brooks-Gunn & Klebanov, 1997). While the majority of the literature on
parents’ education pertains to the direct, positive influence on achievement (Jimerson,
Egeland & Teo, 1999; Kohn, 1963; Luster, Rhoades & Haas, 1989), the literature also
suggests that it influences the beliefs and behaviors of the parent, leading to positive outcomes
for children and youth (Eccles, 1993). For example, Alexander, Entwisle, and Bedinger
(1994) found that parents having moderate to high income and educational background held
beliefs and expectations closer to the actual performance of their children than those of low-
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income families do, low-income families instead had high expectations and performance
beliefs that did not correlate well with their children’s actual school performance. Halle,
Kurtz-Costes and Mahoney (1997), using a sample of low-income minority families, also
found that mothers with higher education had higher expectations for their children’s
academic achievement and that these expectations were related to their children’s subsequent
achievement in math and reading. Research on parenting also showed that parent education is
related to a warm, social climate in the home. Klebanov et al. (1994) found that both mothers’
education and family income were important predictors of the physical environment and
learning experiences in the home but that mothers’ education alone was predictive of parental
warmth. Likewise, Smith et al. (1997) found that home environment mediated the association
of family income and parents’ education with children’s academic achievement. The
mediation effect was stronger for maternal education than it was for family income. Thus,
these authors suggested that education might be linked to specific achievement behaviors in
home. Corwyn and Bradley (2002) also found that maternal education had the most consistent
direct influence on children’s cognitive and behavioral outcomes with some indirect influence
through a cognitively stimulating home environment.

Another effective factor in the student’s achievement, which is also the main foundation
in constructive learning, is the initial knowledge that students have had. Zeegers (2004)
conducted a path analysis investigating some factors such as age, gender, and department’s
line of preference that he/she studies, working part-time or full-time at a workplace, attitude
and self-efficacy, and found that they had an impact on the student’s achievement. For that
purpose, a study has been performed by working with two groups of students, who have been
receiving an education in the science department of Flinders University and 194 of these
students are freshmen and 118 of them are sophomore. And, it has been determined as a result
of the study that the achievement coming from the students’ previous education has increased
their achievements and learning English abilities in the university.

Influence of Affective Characteristics

Besides these topics, some researchers investigated the influence of the affective domain
on achievement in addition to cognitive domain. There were two distinct arguments for the
importance of the affective domain according to Schibeci (1983). The first was the idea that
affective factors and achievement were inextricably linked, and as a result, the person
interested in students’ achievement in cognitive domain must also be concerned with affective
factors. Schibeci opposed this argument by mentioning the meta-analysis conducted by
Willson (1983). Results of the meta-analysis indicated that the relationship between attitude
and achievement in science is not particularly strong. If one accepts that affective factors
consist of only attitudes, what Schibeci stated could be acceptable. However, variables such as
self-esteem, academic self-concept, interest in science, values, etc., are also considered as
affective factors (Simpson & Troost, 1982). The second argument for the importance of the
affective domain is that controlling affective factors is a more important goal of education
than controlling cognitive factors. Payne (1977) explained this second position, and argued
that affective variables (a) influence a person’s ability to participate effectively in a
democratic society, (b) are necessary for a healthy and effective life, and (c) interact with
occupational and vocational satisfaction. Thus, even if they are not more important from
cognitive factors, affective factors are still as important as cognitive factors.

Physics Attitude
In the studies conducted about the attitude towards the physics; Tamir, Arzi and Zloto,
1974; Redford, 1976; Maskan and Giiler, 2004 and Génen, Kocakaya and Inan, 2006 have
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examined the effects of attitude towards physisc on students’ physics achievement in a
detailed manner; while Tamir and his friends (1974) have only emphasized the factors
influencing the attitude towards physics. Redford (1976) on the other hand has analyzed the
school principles’, counselors’ and physics teachers’ attitudes towards physics in high school
curriculum. In addition to these, Germann (1988), Hough and Piper (1982) and TIMSS (Third
International Mathematics and Science Study) (1999) have investigated the relationship
between achievement in a science course and the attitude towards science and have reached
the conclusion that there is a positive relationship between the students’ attitudes and their
achievements. Additionally, Schibeci and Riley (1986) have tested two different models to
answer the question ‘Does the attitude affect the achievement or is it vice versa?’ and
concluded that attitude affects achievement. While highlighting that there is a correlation
between the attitude and achievement in their study, Oliver and Simpson (1988) have also
pointed out that this relationship explained the large proportion of the variance; Weinberg
(1995) has confirmed that this relationship between the attitude and achievement has been in
the positive direction but not, at a high level.

Wilson (1983), in the meta-analysis, had studied with students in different educational
levels, starting from elementary school continuing on towards the college, and had examined
the relationship between the attitude towards science and achievement in science and
confirmed that the mean of the relationship between the attitude towards science and
achievement in science was 0.16 and as the education level increased, the attitude also
increased. He also cited that there was a higher correlation for attitude influencing
achievement than for achievement influencing attitude. Weinberg (1995), in the meta-
analysis, stated that the relationship between attitude towards science and achievement in
science was generally at a medium level and when a comparison was made between female
and male students, males had more positive attitudes than females do. Third International
Mathematics and Science Study (TIMMS), which is much more in-depth, has researched the
attitudes of the 8" grade students in 38 countries towards physics, chemistry and biology,
which are sub branches of the science course (Martin, Mullis, Gonzales, Gregory, Smith,
Chrostowski, Garden & O’Connor, 2000). The science attitudes, according to the results of
the TIMMS (1999), have been examined in two sub categories as usefulness of the science
and enjoyment of the science and it has been stated that there is a very clear and positive
association between the attitude towards the science and attitudes towards the sub branches of
the science. Together with this, it has been established that the students’ attitudes towards
these sub branches in countries where the science course is separated into the sub branches as
physics, chemistry and biology are lower than the students’ attitudes in the countries where
the science course is programmed as a whole and not divided into the sub branches.

Physics Self-Efficacy

Another important affective characteristic influencing the achievement in educational
environment is the self-efficacy perception. The self-efficacy is an important concept, which
is prominent in the Social Learning Theory (Social Cognitive Theory) of Bandura and it is the
self-judgments of the individuals about how well they would perform the acts that are
necessary to cope with the probable circumstances (1977, 1982 and 1995). Gibson and Dembo
(1984) have stated that in case the individuals believing that they shall not be able to perform
certain activities, they shall either never perform the necessary behavior or that even if they
perform that behavior, the behavior shall not remain constant.

Bandura (1995) has stated that there are four main resources of the self-efficacy beliefs
and these are; absolute and precise experiences, indirect lives provided by social models,
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verbal persuasion and physical and emotion condition of the individual. The most effective of
these resources is the personal experiences of the individual. The beliefs of the self-efficacy
affect the goals that the people set for themselves, how much effort they shall put in order to
reach these goals, how long they shall face the difficulties they have been encountering in
reaching these goals and their reactions against failure. Together with not having many
extensive studies that tackle the self-efficacy perception per se; the studies performed have
been conducted over lower classes with low achievement level (Schunk, 1994; Schunk &
Pajares, 2002). The studies that have been concerning the self-efficacy up to today have
shown that the self-efficacy increases as the grade level goes up. Shell, Colvin and Bruning
(1995) have determined that the self-efficacy of the 4™ grade students have been lower than
the 7™ grade students and the self-efficacy of the 7" grade students have been lower than the
10™ grade students for reading and writing (see Zimmerman & Martinez-Pons, 1990, for
similar findings).

The studies performed in the field of education concerning the self-efficacy beliefs are
generally handled in three categories. These are the researches associated with the effects of
the self-efficacy beliefs on the academic achievement and performance, researches addressing
the effects of the self-efficacy beliefs to area selection of expertise and preferences as
occupation and topics and finally the researches addressing the self-efficacy beliefs of the
teachers and applications that have been actualized in the education and the relation between
different student products as topic (Pajares, 1997). Multon, Brown and Lent (1991) have
examined the relationship between the self-efficacy perception and academic products in a
meta-analysis and found that this relationship is higher in students who are at high school and
university levels rather than the elementary school students. Furthermore, they reach to a
conclusion that the self-efficacy perception explains the 14% of the variance of the academic
performance.

In this study, it is decided that physics attitude and physics self-efficacy which is being
used and analyzed separately as affective characteristics in educational field, using attitude
and self-efficacy together in one analysis help and contribute more meaningful results to
educational area. For that reason physics attitude and physics self efficacy were selected as
affective characteristics of this study and analyzed under one category.

Also, due to the fact that the study is executed by receiving assistance from a computer,
the students’ attitudes towards the computer has also been handled as a variable and these
variables’ effects, both directly and over one another, to the students’ achievements in the
physics course have been analyzed by using the structural equation model.

Thus, the purpose of this study is to address these issues by testing a cross-sectional
model of how parent education and family income influence child development (both
achievement and affective characteristics) during middle childhood and high school at age 12-
18 (see Figure 1 for a conceptual model). Even though causality cannot be tested in a cross-
sectional model, structural equation modeling can determine whether a model provides a
plausible fit to the data. If it does, then one is justified in gathering and testing longitudinal
data. The model posited here suggests two specific hypotheses: (a) Parents’ education and
family income influence children’s elementary school achievement (ESA) directly, parents’
education, family income and ESA has direct effect on both Affective characteristics (AC)
and Physics Achievement (PA), and AC has direct effect on PA. (b) Parents’ education and
family income, at first, influence children’s AC and PA directly and secondly affect indirectly
through ESA and influence PA through AC. For this aspect, ten hypotheses were constructed
for model. The research is guided by a combination of family process models (Conger, Ebert-
Wallace, Sun, Simons, McLoyd & Brody, 2002; Corwyn & Bradley, 2002; Linver, Brooks-
Gunn & Kohen, 2002; Mistry, Vandewater, Houston & McLoyd, 2002) and socialization
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models of achievement that focus on the role of parents’ beliefs and behaviors as indirect links
between socioeconomic status (SES) and child outcomes (Eccles, 1993; Guo & Harris, 2000).
Even though the research on parent behaviors as mediators of socioeconomic influence is
growing (Guo & Harris, 2000), few researchers have examined the parent psychological
factors (e.g., parental beliefs) that might influence parents’ behaviors. By combining these
two models, researchers will be able to test their predictors about the pathways through which
socioeconomic indicators influence children’s achievement. To achieve this goal, we have
included constructs of parent education, household income, and child's prior learning as
predictors of children’s academic achievement.

Parents’
Education
Hi o Ha
Diploma Affective. _ Phys_ics
Degree Characteristics Achievement
Household
Income

Figure 1. Model of possible relationships between physics and related affective characteristics

Hypothesis

Ho: (Null hypothesis) Influence of cause variables on effect variables is not significant.
Hi: There is significant effect of Parents’ education on Diploma Degree.

H,: There is significant effect of Parents’ education on Affective Characteristics.
Hs: There is significant effect of Parents’ education on Physics Achievement.

H,4: There is significant effect of Diploma degree on Affective Characteristics.

Hs: There is significant effect of Affective Characteristics on Physics Achievement.
He: There is significant effect of Diploma degree on Physics Achievement.

H-: There is significant effect of Household Income on Diploma Degree.

Hg: There is significant effect of Household Income on Affective Characteristics.
Ho: There is significant effect of Household Income on Physics Achievement.

METHODOLOGY
a) Participants

The study has been conducted with 205, 17-18 year-old students (158 male, 47 female),
who receive 2™ and 3™ grade education in four different high schools in the city center of
Diyarbakir/TURKEY during the academic year of 2006-2007. A science high school (this
school accept students with central exams), an anatolian high school (this school accept
students with central exams), a vocational high school and a public high school have been
determined as the schools that are going to be studied in the research’s scope.
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Sample size of the study accepted adequate. Because, in the literature, sample sizes
commonly run 200 - 400 for models with 10 - 15 indicators. One survey of 72 SEM studies
found the median sample size as 198. Loehlin (1992) recommends at least 100 cases, but
preferably 200. Hoyle (1995) also recommends a sample size of at least 100 - 200. Kline
(1998) considers sample sizes under 100 to be "untenable™ in SEM. Schumacker, Randall and
Lomax (2004) surveyed the literature and found sample sizes of 250 - 500 to be used in
"many studies” and "numerous studies ... that were in agreement™ that fewer than 100 or 150
subjects was below the minimum. A sample of 150 is considered too small unless the
covariance coefficients are relatively large. With over ten variables, sample size under 200
generally means parameter estimates are unstable and significance tests lack power. A
practical rule found in the literature is that sample size should be at least 50 more than 8 times
the number of variables in the model. Another practical rule, based on Stevens (2002), is to
have at least 15 cases per measured variable or indicator. Bentler and Chou (1987) allow as
few as 5 cases per parameter estimate (including error terms as well as path coefficients) if
one has met all data assumptions.

b) Procedures and Measurements

In this study carried on an experimental design, it was observed the effect of
constructivist learning theory on the electrostatic achievement of a student. During the study
for four weeks (per week 2 hours) electrostatic subject was processed according to
constructivist learning theory and by computer aided [Please look at Kocakaya (2008) to
detailed information about application of constructivist learning theory]. At the end of the
study when measuring students’ achievement, an electrostatic achievement test that consists
of 30 multiple — choice question was applied. Then again a physics concept test consisted of
33 propositions of misconception was applied for understanding to what degree the students
comprehend the concepts within the subject at the end of the study.

Two main headgear located in high school physics curriculum were took into
consideration when the students’ achievement was examined. Electricity headgear was
selected in the curriculum consisted mechanics and electricity. To enable a meaningful
comparison of electricity, “electrostatics” topic was selected for instructions, for it is being
conceptually hard to understand and in the same time suitable for simulation in computer
environment. One of the hardest areas of the electrostatics for students is the difficulty to
visualize the electrical forces and the related mathematical terms such as (F~1/r?) (Scott &
Risley, 1999). They have also problem in visualizing the movement and the direction of an
electrical charge (positive or negative) in an electrical field. By providing such programs to
students, it was aimed to help better understand the electrical processes without entirely
depending on the mathematical definitions.

Questions of the achievement test developed by Gonen and Kocakaya (2005) have been
grouped according to the knowledge, comprehension and application levels of the cognitive
domain in accordance with Bloom taxonomy. Eight of the questions in the test, are at the
knowledge level and 15 of the questions are at the comprehension level and 7 of the questions
are at the application level. In order to provide validity of the achievement test was referenced
in to opinions two physics experts and three experienced physics teachers. The achievement
test was revised in line with the recommendations experts and teachers. The reliability
coefficient of the test has been determined with the method of dividing the test of Spearman-
Brown into two halves of the equal value (0=0,896). The coefficient of this value means used
achievement test results are high reliable.

Each one of this 33 propositions in the concept test consisted misconceptions existed
commonly on physics students in the world (Url-1 and Url-2). In this test, students were
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wanted to give a judgment as true or false for the given proposition. The reliability coefficient
of the test has been determined with the method of dividing the test of Spearman-Brown into
two halves of the equal value (¢=0,670). The coefficient of this test means used concept test
results have acceptable reliability value. To determine the validity of this test, opinion of two
physics experts was asked and in accord with these experts' opinion, it is decided that
propositions of these test can reveal students' misconceptions on this subject.

Total scores received by students at both physics achievement test and physics concept
test have been calculated by appointing score of “1” to the each correct answer and appointing
score of “0” to the each wrong answer. Also, students have been told not to place any marks
next to the questions that they have had no opinions on what their answers might have been.
Due to the fact that a score of “1” is appointed to the each correct answer in the achievement
and concept tests, the highest score that a student may receive in the tests is as high as the
number of questions found in the tests.

In applied questionnaire for determining demographic characteristics of the students;
gender, educational level of father and mother, income of family and elementary education
diploma degree were asked.

The method specified below has been used in order to make an analysis in the
demographic characteristics. For the illiteracy status in the families’ education level has
received the code “1”, literacy has received the code “2”, graduate of an elementary school
has received the code “3”, graduate of an high school has received the code “4” and graduate
of a university has received the code “5”. In the portion that contained the information about
the family income status; status in the range between $0-400 have received the code “1”,
$400-800 has received the code “2”, $800-1200 has received the code “3”, $1200-1600 has
received the code “4” and families in the range of $1600 and above have received the code
“5”.

Once and for all, students’ affective characteristics are investigated besides cognitive
characteristics. For this purpose, a physics attitude scale made of 5 point Likert type of 24
propositions developed by Ozyiirek and Eryilmaz (2001) (by changing the “indecisive”
proposition in form of “partially agree”), a self-efficacy perception scale towards the physics
course made of 5 point Likert type of 11 propositions developed by Maskan (2006) and a
computer attitude scale made of 5 point Likert type of 42 propositions developed by Deniz
(1995) were used on each of the group formed. Cronbach-alpha values determined for the
scales respectively as 0.943 for physics attitude scale, 0.800 for self-efficacy perception scale
and 0.923 for computer attitude scale. Those three values show that used scales have high
reliability coefficients.

While a scoring method of increasing from 1 to 5 was being used for the positive
propositions in the 5-point Likert type scales a scoring method of decreasing from 5 to 1 has
been used in the negative propositions. Propositions for the attitude scale towards physics
course were in form of “Strongly Disagree, Disagree, Partially Agree, Agree, Strongly
Agree”, propositions for the attitude scale towards computer were in form of; “Not At All
Agree, Some-What Agree, Agree, Very Much Agree, Totally Agree”, propositions for the
self-efficacy perception scale towards the physics course were in form of, “Never, Rarely,
Sometimes, Mostly, Always”.

¢) Analysis Plan

To test our hypothesis we used the Amos 16.0 program for the analysis of moment
structures (Arbuckle & Wothke, 1999) to estimate our structural equation model (SEM).
Amos uses a maximum likelihood method for obtaining estimates of the parameters. It allows
a robust analysis when data on some measures are missing (Arbuckle & Wothke, 1999;
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Byrne, 2001). We measured the goodness of fit of the models with four generally accepted
indices of fit. In general, the overall fit of a SEM is determined by the chi-square statistic that
tests for comparability between the proposed model and the independence model, in which
constructs are assumed to be unrelated (Bollen, 1989). This statistics, however, can be
influenced by large sample sizes, and thus, other goodness of-fit indices are used to provide
additional information on the adequacy of fit of the proposed model (Byrne, 2001). There is a
broad array of indices that are calculated by the Amos program, but recent research
(McDonald & Ho, 2002; Mels, 2004) recommended that three of these indices (comparative
fit index [CFI], root-mean square error of approximation [RMSEA], and goodness of fit index
[GFI]), along with chi-square information, are adequate for examining the consistency of fit.
The chi-square ratio (4°/df) statistics, which adjusts for the chi-square statistics’ sensitivity to
sample size and the complexity of the model (Byrne, 2001), is examined in the present
research. In general, chi-square ratios between 1 and 3 indicate good model fit (Arbuckle &
Wothke, 1999). Three other indices that have been shown to be good indicators of fit, CFI,
RMSEA, and GFI are also reported for the models. Models are considered a good fit if CFls
and GFls are greater than .90 and RMSEAs are less than .05 (McDonald & Ho, 2002; Mels,
2004).

FINDINGS

Descriptive statistics (means, standard deviation, ranges, and correlations) for the
variables in this study are shown in Tables 1 and 2. The correlations show that ESA and PA
have strong relation with all variables except CAS, household income has significant effect on
PA and PCA, and parental education has significant effect on PA, for the affective domain;
PAS and PSEP has significant relation on the students’ achievement.

Table 1. Means, Standard Deviations, Sample Size, and Range for All Model Indicators

Variable M SD N Range
Demographic characteristics

Family Income (FI) 2,04 1,00 205 1-5
Parent Education (PE) 3,32 1,06 205 1-5
Elementary School Achievement (ESA) 4,29 75 205 1-5
Affective characteristics

Physics Attitude Scale (PAS) 3,37 ,83 205 1-5
Physics Self-Efficacy Perception (PSEP) 3,24 ,67 205 1-5
Computer Attitude Scale (CAS) 3,79 ,66 205 1-5
Achievement

Physics Achievement (PA) 17,90 1,24 205 0-30
Physics Concept Achievement (PCA) 11,62 ,51 205 0-33

Table 2. Correlation Matrices for Study Variables

ESA PE Fl PA PSEP PAS CAS
PE ,141*
FI ,348** ,550**
PA 776%* ,188** ,312%*
PSES ,321%* -,008 ,061 ,385**
PAS ,280** -,070 ,059 ,366** ,625**
CAS ,023 ,060 ,090 ,017 ,319** ,226%**
PCA ,199** ,136 ,151* ,222%% -,030 ,053 -,050
* Correlation is significant at the 0.05 level (2-tailed).

fale Correlation is significant at the 0.01 level (2-tailed).
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Structural Model

The results from the SEM structural models support our specific hypotheses partly. End
of the analysis, in our 9 hypothesis H; to Hg, some hypothesis was rejected and Null
hypothesis was accepted (P>0,05). These rejected hypotheses are;

H;: There is significant effect of Parents” Education on Diploma Degree.

Hg: There is significant effect of Household Income on Affective Characteristics.

Hg: There is significant effect of Household Income on Physics Achievement.

Our structural model fits fairly well (#%/df < 1.23, CFI > .99, GFI > . 97, RMSEA <
.034) and a large percentage of the variance is explained (R? = .69) for child’s achievement
(Figure 2.). Education has direct effect on affective characteristics (p= -.16, P<.05) and
achievement (p= .12, P<.01) but parent education has no significant effect on ESA (P>.05).
ESA has direct effect on affective characteristics (B= .39, P<.001) and achievement (= .71,
P<.001). Family income (household income) has direct effect on ESA (B= .35, P<.001) but
has not direct effect on affective characteristics and achievement. Income was related
indirectly to child achievement through ESA (B= .35, P<.001) and through affective
characteristics (= .21, P<.001).

| PAS% | PSEP | CAS
Y

.71*** .88*** .33***

Parent

-.16*
Ediinatinn

A2%*

Affective

Characteristic

Elementary School

Achievement &

35w

Family /

Standardized
Achievement
R? =.69

Q7F** 23%*

Figure 2. Structural model

PA = Physics Achievement, PCA = Physics Concept Achievement, PAS = Physics Attitude,
PSEP = Physics Self Efficacy Perception, CAS = Computer Attitude. Model Fit Statistics:
2°=19.766, df=16, #°/df < 1.23, CFI > .99, GFI > . 97, RMSEA < .034. *P< .05. **P< .01
***p< 001.

Standardized Direct, Indirect, and Total Effects for all variables used in the model
were shown in Table3.
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Table 3. Standardized Direct, Indirect, and Total Effects for All Variables in the Model.

Predictor Dependent variable Total effect Direct effect Indirect effect
Parent education ESA .000

Affective -.16 -.16*

Achievement .09 12%* -.03
Family Income ESA .35 35x**

Affective 14 14

Achievement .28 .28
ESA Affective .39 39***

Achievement .79 J1x** .08
Affective Achievement 21 L21FF*

Note. Significance tests are only reported for direct effects. Dashes represent empty cells or no
information because the paths were not tested in the model.
*p<.05. **p< .01. ***p< .001.

DISCUSSION

This study examined the family processes that might indirectly link parent education
and other family background indicators, such as income, with child achievement. This indirect
link was hypothesized to work through the elementary school achievement (diploma degree)
and affective characteristics (attitude and self efficacy). The hypotheses that parents’
education and household income influence child achievement indirectly through its impact on
the students’ diploma degree and the affective characteristics were partly supported. For the
results; parental education has indirect effect on achievement through affective characteristics
but not on the diploma, and household income has indirect effect on achievement through
diploma but not on the affective characteristics. In addition to these, parent education has no
direct effect on elementary school achievement, and household income has no direct effect on
affective characteristics and achievement. For those reasons, the hypotheses H;, Hg, and Hg
were rejected.

For this sample, parents’ education had both a direct and indirect relation to children’s
academic achievement. The results for the SEM model suggest that the association between
family SES characteristics and children’s academic achievement is not fully explained by the
indirect paths included in our model. In spite of a moderate relation between parent
educational level and elementary school achievement, analysis made with Amos 16.0 program
showed that their effects in the model were insignificant so they were off from structural
equation model (figure 1).

Besides there was a significant relation between household income and students’
achievement on PA and PCA, the effects of these were off from the model as the reason
mentioned above. Although it has been shown in this study that income has not any effect on
students’ achievement, Gutman and Eccles, (1999)’s previous research on low-income
samples has suggested that there is little difference in how these variables might influence
children’s academic achievement. The present research used a moderate broader national
sample and found some no important differences in the paths linking education and income to
children’s academic achievement. To truly understand how family income ultimately impact
child development, it will be important in future research to replicate this finding as well as to
examine how these processes might differ with broader sample. Second, the results suggest
that the amount of schooling that parents receive influences how they structure their home
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environment as well as how they interact with their children in promoting academic
achievement. In our study, two achievements for students were investigated. The first is the
achievements in primary education during 3 years and the second is obtained physics
achievement at the end of the study. According to obtained data, parents’ education has not
any significant effect on elementary school achievement (12-15 year olds) but has significant
effect on PA (17-18 year olds).

This finding indicates that the economic difficulties, which certainly still exist many in
Turkey, do not necessarily constrain academic development. It is possible that parents as “co-
teachers” in the home may find a better psychological balance of stimulation and demand for
their children when they were successful in their past academic achievements. Although
poverty certainly is a major threat for child development, a closer look at the underlying
mechanisms may help explain why so many poor children perform well in school despite
restricted material resources. If parents are successful in providing an emotionally stable and
stimulating environment, the negative effects of financial restrictions can be minimized.
Although poverty has an important relation to developmental outcomes in the early years of
development, it may have less influence on outcomes during middle childhood and
adolescence. During these years, parents’ education may help parents be more efficient
teachers at home because they are more likely to know something about what the children are
being taught and thus able to help with homework and to provide appropriate cognitive
stimulation when children are not in school (Alexander et al., 1994).

Finally, there are notable effects of the affective characteristics on Childs’ outcomes in
the model. For the model, affective characteristics used in this study explain .15 of variance
and affect the achievement significantly (p<.001 and B=.21).This result is supported with
some literatures. For examples; the meta-analysis conducted by Willson (1983) indicated that
overall relationship between attitudes toward science and science achievement was .16, with
differences among elementary, junior high, senior high, and college subjects. Moreover, the
mean correlation of attitude and achievement in physics was .18.Willson reported that at
senior high and college levels, there was a higher correlation for attitude influencing
achievement than for achievement influencing attitude, but at no levels these results were
statistically significant. At the college level, correlation between achievement and attitude was
0.02 (for 4 studies) and correlation between attitude and achievement was .20 (for 14 studies).
An extensive research project, Third International Mathematics and Science Study (TIMSS)
explored eighth-graders’ attitudes towards different branches of science (biology, chemistry,
and physics) in 38 countries (Martin et al., 2000). Overall results and results of many
countries showed that there was a clear positive association between attitudes towards
different branches of science and science achievement.

Even though this study has many interesting findings to contribute to the literature, there
are features that limit the generalizability of these findings. One of the strongest limitations is
the use of cross-sectional data to test process models. In an attempt to get a more
heterogeneous, representative sample that was not biased in terms of income or region of the
country, a national dataset was used. Unfortunately, this dataset only had information from
parents and children at one time point. Thus, it was not possible to examine these processes
longitudinally, which would have provided a better test of our causal hypotheses.

Consequently, this study has demonstrated that the relation of parents’ educational
attainment to children’s academic achievement is indirectly related through students’ attitudes
and self-efficacy perceptions. Parents’ educational attainment has been found to be one of the
most critical variables in the mortality of children across the world (Desai & Alva, 1998; Elo
& Preston, 1996) and seems to be a major variable in children’s well-being in general (Chen,
Matthews & Boyce, 2002). Furthermore, researchers and policymakers should examine the
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mechanisms that might be leading to these effects. Even though education is by no means a
quick intervention, it is more permanent and perhaps has more impact on the home
environment across youth development than what might be expected from temporary
increases in income. This is particularly important for current welfare policy, where little
incentive or compensation is given to those who want to obtain additional education. Some
researchers would suggest that it is hard to intervene on parents’ educational attainment (Lee
& Croninger, 1994). Research using experimental intervention studies; however, suggests that
it is possible to make a difference even from small increases (Magnuson & McGroder, 2001).
The foundations of an intervention do not exist in Turkey, where education is available to all
citizens. What would be needed are additional buildings or agencies but the review of
programs and policies that might be leading disadvantaged youth to leave school early and not
return or acquire an equivalent degree. If parents of children are well-educated, it might lead
to better outcomes for children. Therefore, parents should be given special attention to
education.
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ABSTRACT

This study was aimed to examine the effects of variables on scientific attitudes of teacher
candidates. For this purpose, science and primary school teacher candidates were included in terms of
their scientific attitudes which were considered as being contradictory to each other’s attitudes and
being purposive cases. Survey was a descriptive one in which science and primary school teacher
candidates’ scientific attitudes were considered as a fact and during the study process. The sample
group consists of randomly selected 1st, 2nd, 3rd and 4th primary school teacher candidates studying
at the Department of Grade Teachers and Science Teachers at the Education Faculty of Ahi Evran
University in 2009-2010 academic years. The data was collected by using three different methods. At
the first stage, “Scientific Attitude Inventory” was used. At the second stage, “Learning Style
Inventory” was used to assess the learning style of the teacher candidates. The transcript averages
obtained from the Student Affairs Department indicating the academic achievements of the teacher
candidates up to their current year were used at the third stage. According to the results of the
research, it was found out that the scientific attitudes of the teacher candidates were significantly in
favor of the science teachers according to gender, grade level at the university, high schools which
they graduated from and their learning style (accomodator, converger and assimilator). However,
when scientific attitudes were examined according to learning styles, the differences between the
groups were observed to be statistically insignificant for the diverger learning styles.

Key Words: Scientific Attitude; Multi-Variables; Science And Primary School Teachers’ Candidates.

INTRODUCTION

In this day and age in which knowledge increases exponentially and the purpose is not
to give the knowledge to the student, but to let the student understand and comprehend the
knowledge and to correlate in order to produce the knowledge by himself when it is needed
(Tatar, 2006), because we see that children are natural researchers when we study their
growing processes (Ertem, 2007). Science also supports the growing stage of the children.
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Science assumes that there is a reason for everything, and it is one of the functions of the
educators to help the child to accommodate by using his intellectual powers to solve the
problems of a changing reality with which he is continually faced (Tait, 1981). Instruction that
makes science more exciting and encourages students (e.g., laboratory) has a positive
influence on students’ attitude towards science and their achievement (Freedman, 1997).

Science education, on the other hand, is the process of teaching children the skills
necessary to understand nature and natural phenomenon (Bahadir, 2007). Science education
does contribute not only to the student’s cognitive skills but also to affective learning abilities
(Demirbag, 2005). This is the reason why students should not be instructed to memorize the
information taught in the Science class, but should be guided to improve their attitudes and
intellectual processing abilities necessary to understand and solve the problems involving
science which they face in everyday life. (Demirbas & Yagbasan, 2006). One of the main
goals of the new programme is to teach students the scientific processing skills, understanding
of technology, society and environment, and scientific attitudes and principles along with
teaching the basic scientific concepts. Therefore, Science and Technology Education Program
does not consider obtaining knowledge, and teaching students the scientific attitudes and
principles is one of its primary objectives. The positive scientific attitude and principles taught
by this programme will have an effect on their subsequent learning experience of Science and
Technology (Balim, Sucuoglu & Aydin, 2009). Science educators have been struggling with
defining science attitudes (Shrigley, Koballa & Simpson, 1988 as cited in Moore & Foy,
1997). The importance of the scientific attitude in science education is based, in part, on the
claim that the behavior of the scientists (and of the scholars in general) is substantially
motivated by this attitude and a large amount of research in science education literature has
been devoted to deriving a conception of the scientific attitude from the writings of scientists,
philosophers of science and science educators (Gauld, 1982).

It is now generally acknowledged in literature that science related attitudes mentioned in
such goal statements do not form a single one-dimensional construct (Jonns & Butts, 1983).
Therefore, scientific attitudes can be regarded as a complex of "values and norms which is
held to be binding on the man of science. The norms are expressed in the forms of
prescriptions, proscriptions, preferences and permissions. They are legitimatized in terms of
institutional values™ (Singh, 1981).

According to Ergin and Ozgiirol (2011), scientific attitudes are positive approaches
towards inquisitive thinking which makes transferring problem solving, information-
producing, in short, and technical research proficiencies to implementation. The scientific
attitude is not only for research or learning; it is also one of the indispensable qualities of
democratic life.

Cilenti (1988) points out that scientist must possess ways to obtain knowledge and the
scientific processing skills in order to create new knowledge by improving an old knowledge.
The scientific attitudes that should be acquired include curiosity, modesty, open-mindedness,
skepticism and not giving up in case of failure and integrity.

Scientific literacy and attitudes towards science play an important role in humans’ daily
lives (Chin, 2005). Counteract the existing decline in interest and to motivate adolescents to
pursue science in higher education, it is important to investigate situational factors that might
spark or hold students’ interest in science topics as well as their interest in working
scientifically (Hollsterman, Grube & Bogeholz, 2010). Also scientific attitudes have an
important role in developing scientific literacy (Yasar & Anagiin, 2009). Therefore, learning
science is also effective in the development of scientific attitudes of students (Hamurcu,
2002). Also, making provisions can be considered as one of the styles which can reveal the
factors that would improve scientific attitudes. For example, learning styles can be described
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as characteristic features and preferences of student’s perception and interaction of his
environment and how he reacts against it (Usta et al., 2011). Revealing the relation between
learning styles and scientific attitudes while considering the effect of learning on scientific
attitudes, these attitudes can be improved.

According to Azizoglu and Cetin (2009), knowing student’s learning styles, their
attitudes towards science and motivations are crucial for planning of science teaching.
Individuals differ in learning styles, motivation and attitudes towards classes and this causes
them to have different scientific skills at different levels.

Although, in this study, determining factors that can have an influence upon teacher
candidates’ scientific attitudes (demographic factors, academic success, learning styles) are
aimed to be identified and scientific attitudes of school and science teachers’ are described
with multi-variables . In this context, these questions below are answered:

According to departments at which teacher candidates study;

1) What is the level of scientific attitudes of teacher candidates?

2) Do scientific attitudes of teacher candidates change to learning styles, departments,
gender, grade levels, the high schools they graduated and accommodation units?

3) Is there a relationship between scientific attitudes and academic achievements?

METHODOLOGY

Descriptive method was used in this research. In this research, scientific attitudes of
primary school and science teachers are considered as a fact, and these facts are described via
correlations one by one. Factors related to events, individuals, groups, subjects, units and
cases are described separately. Considering relations between present and earlier events and
cases, descriptive researches aims to explain interactions between conditions. Besides, in this
research, the scientific attitudes of science and school teachers have been accepted as
phenomena, and these phenomena are linked to, correlated to each other through a great many
descriptions (Cohen, Manion & Morrison, 2000; Muijs, 2004).

a) Sample Group

Sample group consists of 1st, 2nd, 3rd and 4th grade teacher candidates randomly
chosen from the department of science and primary school teacher at Ahi Evran University
during 2009-2010 education years. Groups that are included in this research were chosen in
terms of purposive sampling. In this context, science and primary school teacher candidates
are included in terms of their scientific attitudes which are considered as being contradictory
to each other’s attitudes and being purposive cases.

Study groups were created according to total number of students in departments because
both science and primary school teacher departments have majored different numbers teacher
candidates. In this context, there are approximately 720 students in the primary school teacher
departments, and approximately 480 students in the science teacher departments. According to
Cing1 (1994) a study group of 500 students can be carry out with at least 218 students within
the amount of deviation from 0.05 and 0.05 significance level. Study group in this research
has 236 science teacher and 323 primary school teacher candidates. In this sense the sample
size befit. Distribution of teacher candidates in sample group according to their departments
and gender is given in Table 1.
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Table 1. Distribution of Teacher Candidates in Sample Group According to Their Departments

Science Teacher Primary school teacher Total
Classes Female Male Female Male Female Male
n n n n n n
1. grade 43 25 66 26 109 51
2. grade 32 29 94 39 126 68
3. grade 47 12 30 23 77 35
4. grade 31 17 30 15 61 32
Total 153 83 220 103 373 186

b) Data Collection Tools

The data were collected using three different methods. At the first stage, “Scientific
Attitude Inventory” was used, which was developed by Moore and Foy (1997) to assess the
science attitudes of the teacher candidates and adapted to Turkish by Demirbas (2005). At the
second stage, “Learning Style Inventory” was used, which was developed by Kolb (1985) to
assess the learning style of the teacher candidates and was adapted to Turkish by Askar and
Akkoyunlu (1993). Cronbach Alpha reliability coefficient of the scientific attitude scale is
calculated as 0.76, and the Learning Style Inventory is 0,80. The transcript averages obtained
from Student Affairs Department of Ahi Evran University indicating the academic
achievements of the teacher candidates were used in the third stage. For example, the GPA
(grade point average) for a total of 7 semesters and 58 courses of the 4th grade teacher
candidates, and the GPA for a total of 5 semesters and 43 courses of the 3rd grade teacher
candidates were collected for the research. In this context, the final GPAs were obtained via
university archive documents showing the achievement status of the overall academic year.
Also, the “Personal Information Forms” were used in order to determine the demographic
attributes.

c) Data Analysis

Using SPSS 15.0 software, descriptive and explanatory statistics were used to analyze
the obtained data. Before data analysis, normal distribution of data with Kolmogorov-Smirnov
and Shapiro-Wilk tests was examined. If the numbers of dependents are less than 50 in study
groups, data should be analyzed with Shapiro-Wilk test instead of Kolmogorov-Smirnov test
(Tabachnick and Fidell, 2001). In addition Levene test was used for homogeneity of variance.
If Levene test scores of data is greater than 0.05, homogeneity of variance is a normal
distribution.

At the analysis phase of the data and the description process of each group variables

were used and frequency (f), percentage (%), weighted mean (X ) and standard deviation
(SD), the independent samples t-test was used to compare the scientific attitudes of the teacher
candidates to the independent variables. Academic achievement of science and primary school
teacher was divided in to two groups as upper and lower level by median of groups. In
addition, the Effect Size (Cohen d) was analyzed in case the differences between the groups
were significant. The Cohen d value is one of the effect size calculation methods used to
compare the group averages (Lane, 1993).

The assessment measure used to interpret the calculated average values was generated
by using the Range (array size)/ Group Number (Turgut, 1992; Arseven, 1993). In accordance
with this, the assessment measure is as follow:
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Given Weight Attribute Groups Limits
5 Strongly agree 4.20-5.00
4 Mildly agree 3.40-4.19
3 Neutral/undecided 2.60-3.39
2 Mildly disagree 1.80-2.59
1 Strongly disagree 1.00-1.79

FINDINGS

Collect data firstly was examined according to departments of teacher candidates in
general. Later, relationships among different variables and scientific attitudes were
investigated.

Table 2. The Scientific Attitudes of the Teacher Candidates with Respect to Their Departments

Department N X  sD df t p
Primary School Teac. 323 3,36 ,262
GENERAL ) 557 -10,515 ,000
Science Teacher 236 3,59 246

1*. The Structure of  primary School Teac. 323 323 439

Scientific Laws and 541811 -3.971 000

Theories  (laws  of  ggjence Teacher 236 337 379
science)
2. The Structure of

. - Primary School Teac. 323 3,87 ,498
Sciences and its

Approach to  Events
(scientific explanation)

3. The Presentation of
Scientific Behavior
(manner

of scientific observation)
4. The Structure and
Purpose of  Sciences
(value  of  scientific
activities)

5. The Place and
Importance of Sciences
in Society (usefulness of
science to society)

6. The Enthusiasm
Towards Scientific
:Sr;:’rt;fﬁmgt”de”t Career  science Teacher 236 365 534

* Distribution does not provide homogeneity of variance according to Levene test (F= 7,446; ,05>,007).

557 2,233 ,026
Science Teacher 236 3,78 441

Primary School Teac. 323 3,83 502
557 -3,068 ,002
Science Teacher 236 395 451

Primary School Teac. 323 3,00 ,418
557 -1,274  ,203
Science Teacher 236 3,04 346

Primary School Teac. 323 346 537
557 -5,230  ,000
Science Teacher 236 3,70 536

Primary School Teac. 323 3,00 ,602
557 -13,184 ,000

In Table 2, a significant difference in favor of the science teacher candidates is seen
when the scientific attitudes of the teacher candidates are analyzed with respect to their
departments (t=-10,515; p<.05). When sub dimension that constituted measurement of the
scientific attitudes are examined, there is no statistical difference in terms of structure and
purpose of science but there is a significant difference in favor of science teachers in the
context of other dimensions. The most significant difference in part of scientific attitudes is the
enthusiasm towards scientific practice. These results are showed that scientific attitudes of
science teacher candidates are higher than primary school teacher, and they feel up to practice
science activities.
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Scientific attitudes of the teacher candidates according to their learning styles are given
in Table 3.

Table 3. The Scientific Attitudes of the Teacher Candidates with Respect to Their Learning Styles

Learning Styles N X SD t p
Primary Sohool Teach, _Accomodator 2 3 o 3575 001
S T DV e B w m
T | R T
§?uﬁ$§giig;| Teach. Assimilator 16178 ggg 522 5766 000

In Table 3, when scientific attitudes of teacher candidates with respect to their learning
styles are examined, it is again seen that in accomodator (d=0.96), decomposition (d=0.93)
and internalization (d=0.92) learning styles, averages have a significant difference in favor of
science teacher candidates but in diverger style, the difference among groups doesn’t seem to
have a statistical significance. It is reported that difference among accomodator, converger
and assimilator learning styles has a wide influence quantity. However, it is seen that in each
learning styles, science teacher candidates use scientific attitudes frequently while in the
context of average, this occurs only in converger learning styles for primary school teacher
candidates. Generally, we can see the scientific attitudes of science and primary school
teacher candidates with respect to their learning styles in the graphic below:

Accomodator

3 \} Diverger
.cence Teach.

2 k4 m Primary School Teach.

Converger

Assimilato

Figure 1. Scientific Attitude Variances of Teacher Candidates with Respect to Their Learning Styles

Scientific attitudes of the teacher candidates according to their gender are given in Table
4.

In Table 4, it is seen that average of science teacher candidates with respect to gender
features is higher than primary school teacher candidates in both genders. Difference in this
average is statistically significant (dsemale=0.91; dnaie=0.88). It proves that these independent
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variables have a big influence on outcome variables. Also, while science teacher candidates
use scientific attitudes frequently, primary school teacher candidates sometimes use it.

Table 4. The Scientific Attitudes of the Teacher Candidates with Respect to Their Genders

Gender N X SD t p
Science Teach. 153 3.59 .248
Primary School Teach. Female 220 3.36 257 8.656 000
Primary School Teach. 83 3.58 244
Primary School Teach. Male 103 3.35 274 5.952 000

Scientific attitudes of the teacher candidates according to their grade level are given in
Table 5.
Table 5. The Scientific Attitudes of the Teacher Candidates with Respect to Their Grade Levels

Grade N X SD df t p
primry Schol Teach, 151 OT2de o 3% aa . 68 000
primary Senool Teach, 290y gy g 3669 000
primary Senool Teach, 41 Grae s 2 o 3% 00

* Distribution does not provide homogeneity of variance according to Levene test (F= 5,474; ,05>,021).

In Table 5, it is seen that each year, the average point of science teacher candidates is
higher than the average point of primary school teacher candidates and this is a significant
difference in favor of science teacher candidates (di.grade=1.09; d2grade=0.56; 03 grage=1.19;
da grade=0.86). However, it is also seen that in the fourth grade, average of scientific attitudes
of candidates is at its highest. Also, the significant difference on behalf of the 1st, 3rd, 4th
year students is large while it is at moderate level for 2nd year students. When it comes to
scientific attitudes, it is seen that science teacher candidates use scientific attitude frequently
while primary school teacher candidates use it sometimes except 4th year students. Although
scientific attitudes were increased from 1st to 4th grade both science and primary school
teacher, difference between grades is very low. This result showed that teacher candidates'
training programs in university are not effective on their scientific attitudes.

Scientific attitudes of the teacher candidates according to high school they graduated are
given in Table 6.

Table 6. The Scientific Attitudes of the Teacher Candidates with Respect to The High Schools They

Graduated
Type of High School N X SD t p
Primary Sehooi Teach,_ PWICHIONSchool 50 G50 ng 8258 000
T TR B R BT
SRR R T

When scientific attitudes of teacher candidates are surveyed with respect to their
secondary education, it is seen that Anatolian High School has the greatest difference among
the groups and in each group, science teacher candidates have a significant difference in terms
of scientific attitude average in comparison with primary school teacher candidates’ averages
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(dpublic high schooi=0.82; dsuper high school— 0.91; danatolian high school=1.16). Influence quantity could be
recounted as such: Anatolian High School, Super High School, and Public High School.
Besides in each one, it is seen that significant difference has a wide effect size. And again, it is
seen that science teacher candidates use scientific attitudes frequently while primary school
teacher candidates are at the level of “sometimes”.

Scientific attitudes of the teacher candidates according to the accommodation units are
given in Table 7.
Table 7. The Scientific Attitudes of the Teacher Candidates with Respect to the Accommodation Units

Accommodation Unit N X SD t p
Science Teach. Province 186 3.59 .244
Primary School Teach. 224 3.36 .267 9.226 000
Science Teach. 50 3.58 .256
Primary School Teach, oUW 99 336 o254 4911 000

When scientific attitudes of teacher candidates with respect to accommodation units
they studied are analyzed, it is seen that average points in the context of provinces and
counties among groups have a significant difference in favor of science teacher candidates
(dprovince=0.89; dcounty=0.86). This proves that scientific attitude averages of teacher candidates
who studied at province or county have a wide influence on explaining variance.

Relationships between upper and lower academic achievement and the scientific
attitudes of teacher candidates with Respect to their departments are given in Table 8.

Table 8. Relationships between Upper and Lower Academic Achievement and the Scientific Attitudes

of Teacher Candidates with Respect to Their Departments

Department Group N X SD t p

cencral Primary School Teac. Il_Jé)v[\)/i: i;g ggg gg; 2,279,023
ot U T30 20 oy

éc ien-tri?ii Stl_r:x:re ar?; Primary School Teac. ESV?'EE %g gzé ggg 1,720  ,086
Theories (laws of science)  Science Teacher L(?v?/er 119 3:35 :385 ,786 432
L e s e U 032 60w o
e A
gcielt??ic PresentgL%gVigI Primary School Teac. IL_JcE)v[\)/: gg ggg ggg 2,692 007
E)ngir;irtific observation) ~ Science Teacher E(E)VF\),: ﬂ; ggé 382 1752 081
4. The Structure and Primary School Teac. IEJcE)vF\)/Z: i;g 288 jgg ,019 ,985
E;jgg?esr?ti?iccsgéfir\]/?fizgalue Science Teacher Upper 17 3,01 ,360 1,268 206
Lower 119 3,07 ,331 ‘ '

llsr}]porgr:ie ofpléi;eencesa?g Primary School Teac. IL_JcE)vF\)/Z: i;g gjﬁ ggi 754 451
onctosoney) . SenceTescher U 1)) G5 Gy 408 000
o S piysovorme W 15 O My
N e A A
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In table 8, the scientific attitudes of teacher candidates according to upper and lower
academic achievement is statistically significant in general (dyrimary=,26; dscience=,32). Also, it
has a small effect size.

These significant difference are caused “The Presentation of Scientific Behavior" in
primary school teacher (d=,30) and “The Place and Importance of Sciences in Society” in
science teacher departments (d=,52). While attitudes of primary school teacher candidates has
small effect size, attitudes of science teacher candidates has moderate effect size.

These result showed that the scientific attitudes of teacher candidates according to upper
and lower academic achievement can vary, and high achievement teacher candidates has also
their high scientific attitudes. However, achievement of primary school teachers increases
with increasing display scientific behavior. Science teacher candidates' academic achievement
and thoughts about place and importance of science in society are also increased positively.

CONCLUSION and DISCUSSION

Scientific attitudes of teacher candidates have a significant difference in favor of science
teacher candidates in terms of their genders, grades, parents’ professions, secondary education
and learning styles. In general, scientific attitudes of science teacher candidates are higher
than primary school teacher candidates’. However, while there are no statistical significant
differences in “structure and purpose of science”, primary school teacher candidates’ average
points are higher in “structure and approach of science”. Also, higher average points of
science teacher candidates in “willingness of doing scientific research” prove that the variance
of this rate’s outcome variable is explained mostly by independent variable. In general, while
science teacher candidates use scientific attitudes frequently, primary school teacher
candidates only use it sometimes. In Kumar and Morris’s (2005) study, a multiple regression
analysis of the relationship between prospective teachers’ scientific understanding and
Gender, Education Level (High School, College), Courses in Science (Biology, Chemistry,
Physics, Earth Science, Astronomy, and Agriculture), Attitude Towards Science, and Attitude
Towards Mathematics is reported. The results of this study showed Gender, completion of
courses in High School Chemistry and Physics, College Chemistry and Physics, and Attitudes
toward Mathematics and Science significantly correlated with scientific understanding. Levin
and Jones (1983) noticed a significant relationship between elementary teachers’ attitudes
toward science, and gender, science instructional ranking and professional status. Also in
Tiirkmen (2002) detected that primary school teacher candidates’ attitudes towards science are
positive. It is also proved that these attitudes showed big difference with respect to their
genders, ages, student selection examination point averages, science classes they had taken
during their secondary education, educational and income status of their parents. The result of
this study supports the result of the research.

When we analyzed scientific attitudes of teacher candidates with respect to their
learning styles, it is an important finding that in diverger style, the difference among groups is
not statistically significant. The most important feature of individuals who have diverger style
is their thinking capacity and awareness of valuation and meanings. As a matter of fact, in
“structure and approach of science”, it is seen that scientific attitudes of primary school
teacher candidates’ average points are significantly high. Also, according to Askar and
Akkoyunlu (1993), students that have diverger style can revise concrete states from different
points and organize relationships significantly. They are patient, objective and careful while
learning things but can’t get into action. In this context, it can be said that primary school
teacher candidates know the structure of science but have a problem with applying it.
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The scientific attitudes of teacher candidates according to upper and lower academic
achievement can vary. Academic achievement of teacher candidates is affected positively
their scientific attitudes. When scale of scientific attitudes is examined, source of significant
difference is changed according to their departments. While achievement of primary school
teachers increases with increasing display scientific behavior, science teacher candidates'
academic achievement and thoughts about place and importance of science in society are also
increased. Shrigley (1974) reported a weak positive correlation between cognition levels
in science and attitudes toward science among primary school teacher candidates (as cited in
Kumar & Morris, 2005). Again, these results are in line with the results of the study.

It is clear that, in their further careers, primary school teacher candidates are supposed to
have great contribution to improving scientific attitudes of their students who are going to
come across with science terms for the first time. In this context, a formal (laboratory
practices, projects, homework related to science performance etc.) and informal (science
centers, science camps, science museums, nature walks, national parks, seminars, etc.)
activities in education content can be arranged to improve teacher candidates’ scientific
attitudes. Also, factors that can have an influence on teacher candidates’ scientific attitudes
can be searched for further studies as well.
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OZET

Bu calisma fen bilimlerinde yiiksek lisans yapan fen bilimleri 6gretmenlerinin bilimsel siireg
becerileri ve bu becerilerin kazandirilmast hakkindaki goriislerini almak amaciyla gergeklestirilmistir.
Calismada nitel arastirma desenlerinden fenomenoloji (olgu bilim) kullanilmistir. Arastirmanin
orneklemini Amasya Universitesi Fen Bilimleri Enstitiisii’nde yiiksek lisans yapan ve zorunlu ders
doneminde olan bes kisi olusturmaktadir. Calismada veri toplama aract olarak yart yapilandirilmis
miilakat formu kullanilmigtir. Miilakattan elde edilen veriler NVIVO 9.0 programinda kodlanarak
anlaml hale getirilmistir. Miilakat bulgularinin analizine gore; bilimsel siire¢ becerilerinin laboratuvar
derslerinde kazandirildigi, bu becerilerinin kazandirilmasinda en ¢ok laboratuvar yontemi ve deney
teknigi kullanildigi, bu becerilerin kazanilmasi durumunda insanlarin yasamlarinin kolaylastigi,
karsilastiklar1 problemleri daha iyi ¢ozdiikleri sonucuna ulagilmistir. Ogrencilere bilimsel siireg
becerilerinin kazandirilmasinda deney yapmanin, arastirmanin, sorgulamanin, gozlem yapmanin ve
proje gelistirmenin 6nemli oldugunu dile getirdiklerinden dolay1 6gretmenler 6zellikle fen ve teknoloji
derslerinde deney, arastirma sorgulama, goézlem, proje gibi etkinliklerle ders islemeye daha fazla
o6nem vermelidirler.

Anahtar Kelimeler: Fen Egitimi; Bilimsel Siire¢ Becerileri; NVIVO 9.0 Programu.

GIRIS

Degisimin ve gelisimin kaginilmaz oldugu diinyamizda, her gecen giin yeni bilgilerin
aciga c¢ikmast ve teknolojinin ilerlemesine bagli olarak insanlarin bu degisime ayak
uydurabilmeleri, c¢evreye uyum saglayabilmeleri igin bilimsel siire¢ becerilerinin
gelistirilmesi gerekmektedir. Bu degisim sirasinda karsi karsiya gelinebilecek her tiirlii
sorun i¢in, gecerli ¢oziim yollar1 bulmada ve 6zgiin iirlin ortaya ¢ikarmada bu becerilere
ithtiya¢ vardir.

Bilgi patlamasinin yasandigi giiniimiizde egitimin amaci, 6grencilerimize bilgileri
ezberletmekten, birebir aktarmaktan, 6grencileri sadece pasif alic1 olarak gormekten daha
cok Ogrencilere bilgiye ulasmalar1 i¢in bilimsel siire¢ becerilerini kazandirmak ve
ogrencilerin bizzat bilgiye ulasmalarini saglamaktir. Ogrencilere bu becerileri kazandirmak
ise iist diizey zihinsel siire¢ becerileriyle olur (Kaptan, 1999).
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Bilimsel yontem, problemlerin ¢oziimiinde, ¢alismalarin yiiriitilmesinde ve
karsilagilan bir duruma yonelik tahmin etme kullanilan, akil yiiriitme siirecidir. Bilimsel
siirecin esasini yaptigimiz gozlemler ve deneyler olusturur. Bilimsel yontemi kullanarak
bilgiye ulagsmak ve bilgi liretme cabalari, becerileri; bilimsel siire¢ becerileri olarak
adlandirilabilir.

Bilimsel siire¢ becerileri aragtirmacilar tarafindan farkli sekillerde tanimlanmaktadir.
Ostlund(1992), bilimsel siire¢ becerilerini diinya hakkinda bilgi edinmek ve bu bilgiyi
diizenli hale getirmek icin sahip olunan en giiglii ara¢ olarak tanimlarken Cepni, Ayas,
Jonshson ve Turgut(1997), bilimsel siire¢ becerilerini fen bilimlerinde Ogrenmeyi
kolaylagtiran arastirma yol ve yoOntemlerini kazandiran, 6grencilerin 6grenmede aktif
olmasmi saglayan, kendi 6grenmelerinde sorumluluk alma duygusunu gelistiren ve
O6grenmenin kaliciligini artiran temel beceriler olarak tanimlamaktadir.

Bilimsel siire¢ becerileri iki alt grupta incelenmektedir. Bunlar temel bilimsel siire¢
becerileri ve biitiinlestirilmis siire¢ becerileridir. Temel bilimsel siiregler, gozlem yapma,
siiflama, verileri kaydetme, Ol¢iim yapma, uzay/zaman iliskilerini kullanma, sayilari
kullanma, sonug¢ ¢ikarma ve tahmin yapmadir. Bu beceriler daha karmasik beceriler olan
biitiinlestirilmis siire¢ becerilerini (degiskenleri degistirmek ve kontrol etmek, verileri
yorumlamak, hipotez kurmak, operasyonel tanimlama verileri kullanma ve model
olusturma ve deney yapmak) 6grenmeye temel saglar (Esler, 1977; Padilla ve Okey,1984).
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verileri analiz edebilmeleri, karsilastigi bir durumun problem oldugunu ya da problemin ne

Olgme

Siniflama




Celep & Bacanak / TUSED / 10(1) 2013 58

oldugunu anlayabilmeleri ve bu problemleri ¢ozebilmelidir. Bilimsel siire¢ becerilerini
kazanmak, sadece bilim adamlarina 6zgii bir durum degildir. Ciinkii bilimsel siire¢
becerilerini kullanmayan bireylerin; giinliik yasaminda, is yagsaminda basarili olmalarim
beklemek pek de saglikli bir diisiince degildir (Rillero,1998).

Degisimin g6z ardi edilmesinin miimkiin olmadig1 giinlimiizde, insanlarin bu
degisime uyum saglayabilmeleri i¢in egitim programlar1 yenilenmek durumunda kalmistir.

Bilimsel bilginin giin gectikce yigilmali bir sekilde artmasi, teknolojinin biiyiik bir
hizla ilerlemesi, fen ve teknolojinin 6neminin yagamin her alaninda hissedilmesi fen ve
teknoloji egitiminin 6nemini ortaya koymaktadir. Bundan dolayi, gelismis iilkeler basta
olmak tizere biitiin iilkeler siirekli olarak fen ve teknoloji egitimini ¢agin gereklerine uygun
hale getirmek i¢in ¢aba sarf etmektedirler (MEB, 2004).

Fen ve laboratuvar c¢alismalari ile bir tutulan bilimsel siire¢ becerilerin, fen
bilimlerinin 6greniminde etkili oldugu bircok arastirmada vurgulanmaktadir (Padilla ve
ark., 1983; Cepni ve ark, 1996; Ostlund 1998, Harlen, 1999; Turpin & Cage, 2004; Ates,
2005). Bu sebepten yurtdisinda ve yurti¢inde yenilenen fen programinda bilimsel siireg
becerilerine 6nem verilmistir. MEB de gelismelere ve degismelere ayak uyum saglamak
icin 2004-2005 Fen ve Teknoloji Dersi 6gretim programini 2005-2006 egitim- 6gretim
yilinda iilke genelinde uygulamaya baglamistir.

Yeni programda fen bilgisi egitiminin yani sira, her siif diizeyinde 24 kazanim
bilimsel siire¢ becerileri, 36 kazanim Fen Teknoloji Toplum Cevre ve 25 kazanim ise
Degerler ve Tutumlarla ilgilidir. Bazi Fen Teknoloji Toplum Cevre kazanimlar ile
Bilimsel Siire¢ Becerileri kazanimlart birbirleri ile ortismektedir (Bulut & Gomleksiz
2007). Buda bize bilimsel siire¢ becerilerinin fen ve teknoloji egitiminde 6nemli bir yeri
oldugunu gostermektedir.

Son yillarda sorgulamaya dayali, probleme dayali, projeye dayali ve bilimsel
arastirmaya dayali fen 6grenmenin ortak noktalarindan olan bilimsel siire¢ becerilerinin
kazandirilmasina ve gelistirilmesine gittikge daha da 6nem verilmektedir. Fen egitimi ile
ilgili literatiir incelendiginde, ¢esitli 6grenme yontem ve tekniklerinin bilimsel siireg
becerilerinin gelisimine olan etkilerinin arastirildigi goriilmektedir (Aktamis & Ergin,
2008; Anagiin & Yasar, 2009; Ates & Bahar, 2002; Bahadir, 2007; Bastas, 2007; Bayir-
Budak, 2008; Erdogan, 2010; German, 1996; Keys, 1998).

Bilimsel siire¢ becerilerin kazandirilmasi i¢in Ogretmenlere biiyiikk gorevler
diismektedir. Shaw’in (1983) “Ogretmenlerin bu becerileri kazandirmalar1 i¢in problem
¢oziimiinde igerikten ¢ok siirece vurgu yapan Ogretim programlarini kullanmasi ve
gelistirmesi  gerekmektedir”  gorlisii =~ Ogretmenlerin  gorevlerini  agiklamaktadir.
Ogrencilerine bilimsel siireg beceri kazanimlarini kapsayan ogretim programlarinin
hedefine ulagmasi i¢in programin uygulayicisi olan 6gretmenlerin ve 6gretmen adaylarinin
kesinlikle bilimsel siire¢ becerilerine sahip olmas1 gerekmektedir.

Bu calismanin amaci fen bilgisi egitiminde yiiksek lisans yapan 6gretmenlerin Fen
bilgisi egitiminde yiiksek lisans yapan ogretmenlerin bilimsel siire¢ becerileri ve bu
becerilerin kazandiriimasi hakkindaki goriisleri nelerdir? sorusuyla ilgili diisiincelerini
almaktir. Bu amaca yonelik literatiire dayali olarak (Tiirkmen & Kandemir, 2011; Ercan
1996) alt problemler olusturulmustur. Buna gore 6gretmenlerin;

1. Bilimsel siire¢ becerilerini nasil tanimladiklar1 hakkindaki goriisleri nelerdir?

2. Bilimsel stire¢ becerilerinin basamaklar1 hakkindaki goriisleri nelerdir?

3. Bilimsel siire¢ becerilerinin kazandirilmasinda kullanilan yontemler hakkindaki
goriigleri nelerdir?

4. Bilimsel siire¢ becerilerinin kazandirilmasinda kullanilan teknikler hakkinda goriisleri
nelerdir?
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5. Universite egitimi boyunca bilimsel siire¢ becerilerinin kazandirildig dersler hakkindaki
goriisleri nelerdir?

6. Bilimsel siire¢ becerilerinin faydalar1 hakkindaki goriisleri nasildir?

7. Bilimsel siire¢ becerilerinin 6grenmeye katkist hakkindaki goriisleri nasildir?

8. Bilimsel siire¢ becerilerinin gelistirdigi diisiinme stilleri hakkindaki goriisleri nasildir?

9. Bilimsel siire¢ becerilerinin gilinlik yasama sagladigi katkilar hakkindaki gorisleri
nasildir?

YONTEM
a) Arastirmanin Modeli

Fen bilgisi egitiminde yliksek lisans yapan 6gretmenlerin bilimsel siire¢ becerileri ve
bu becerilerin kazandirilmasi hakkinda goriislerinin alindigi bu ¢alisma nitel bir calismadir.
Arastirma nitel arastirma desenlerinden fenomonoloji (olgu bilim) kullanilarak
yiirlitiilmistlir. Bu yontem, ayn1 diinya ve kiiltiirde yasayip-yetisen bireylerin ayni olaylar1
farkli sekillerde algilayabiliyor ve yorumlayabiliyor olmasindan dolay1 6grenimde bireysel
farkliliklar1 ortaya koymasi yoniinden etkilidir (Morton, 1986). insanlara tiimiiyle yabanci
olmayan ayni zamanda tam anlaminin kavranamadigi olgulari aragtirmayi amaglayan
calismalar i¢in olgu bilim iyi bir arastirma ortam olusturmaktadir (Yildirnm & Simsek,
2011).

b) Calisma Grubu

Bu arastirmanin érneklemini 2012- 2013 egitim 6gretim yilinda Amasya Universitesi
Fen Bilimleri Enstitiisiinde yliksek lisans yapan ve zorunlu ders doneminde olan 5
ogretmen olusturmaktadir. Orneklemde yer alacak ogretmenlerin  belirlenmesinde
aragtirmanin amacina uygun olarak amagli 6rneklem se¢im ydntemlerinden olan Olgiit
ornekleme yontemi kullanilmustir. Olgiit drnekleme ydntemindeki temel anlayis, dnceden
belirlenmis bir dizi olgiitii karsilayan biitiin durumlarin caligilmasidir. Burada onceden
hazirlanmis bir dizi Olglit kullanilabilecegi gibi Olgiitler arastirmaci tarafindan da
gelistirilebilir (Yildirim & Simsek, 2011).

Aragtirmada yer alan 6gretmenler M1, M2, M3, M4 ve M5 seklinde kodlanmistir. Bu
ogretmenlerin demografik ozellikleri Tablo 1’de verilmistir.

Tablo 1. Orneklemin Demografik Ozellikleri

Ogrenciye Verilen Kod M1 M2 M3 M4 M5
Cinsiyet Bayan Bayan Erkek  Erkek  Erkek
Yas 22 24 26 23 28

Tablo 1 de goriildiigii gibi 2 bayan 3 erkekten olusan 6rneklemin yas araligi 22 ile 28
arasinda degismektedir.

¢) Veri Toplama Araclar

Fenomonolojik aragtirmalarda baslica veri toplama araci miilakattir. Miilakat,
aragtirmada cevabi aranan sorularla ilgili 6rneklemden veri toplama olarak ifade edilebilir.
Miilakat belirli bir arastirma konusu veya bir soru hakkinda derinlemesine bilgi saglar
(Biyiikoztirk ve ark., 2012 ). Bu calismada Ogretmenlerin diislincelerinin ortaya
cikarilmasi amaglandigi i¢in nitel veri toplama araglarindan yar1 yapilandirilmis miilakat
yontemi kullanilmigtir. Yari yapilandirilmis miilakat yontemi 06zel bir konuda
derinlemesine soru sorma, anlagilmayan durumlarla ilgili tekrar soru sorarak durumu daha
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aciklayici hale getirip cevaplari tamamlama firsati sunar (Cepni, 2010). Bu calismada
gerceklestirilen yar1 yapilandirilmis miilakatta; 6gretmenlerin bilimsel siire¢ beceriler ve
bu becerilerin kazandirilmasi hakkindaki algi, diisiince ve yorumlarmin belirlenmesi
amaglanmistir. Bu amag dogrultusunda 6gretmenlere yonelik 10 maddeden olusan miilakat
formu gelistirilmistir. Miilakat formunda yer alan sorular hakkinda uzman goriisii alinarak
kapsam gecerliligi saglanmistir. Ayrica miilakat sorulart uygulamadan once Orneklem
disindaki 6gretmenlere sorularak pilot ¢alismasi yapilmistir. Her bir miilakat 30-40 dakika
aras1 slirmiistiir. Miilakatlar slirecinde 6gretmen goriisleri izin alinarak ses kayit cihazi
yardimiyla kaydedilmistir.

d) Verilerin Analizi

Fenomonolojik yonteminde elde edilen veriler analiz edilirken, arastirmaci, ¢calisma
ornekleminin ifadeleri arasindaki benzerlik ve farkliliklardan yola ¢ikarak, bunlar1 analiz
ederek kategoriler olusturur. Her bir kategori, farkli bireylerin farkli kavramlari nasil
algiladiklar1 ve nasil yorumladiklarini ortaya koyar. Bu yontem, her bir kavram i¢in sinirl
sayida kategorinin elde edilecegi ve bu kategorilerin ¢alismada toplanan verilerin analiz
edilmesiyle olusturulacag1 esasina dayamir (Didis, Ozcan & Abak, 2008). Bu ¢alismada
verilerin altinda yatan kavramlar1 ve bu kavramlar arasindaki iliskileri ortaya ¢ikarmak igin
igerik analizi yontemi kullanilmistir (Miles & Huberman, 1994; Yildirim & Simsek, 2011).
Oncelikle miilakattan elde edilen ses kayitlar1 bilgisayar ortamina aktarilmistir. Daha sonra
bu yazili dokiimanlar NVIVO 9.0 programina aktarilmistir. Bu programda kodlar ve
temalar olusturulmustur. Elde edilen kodlar ve temalarla NVIVO 9.0 programinda matris,
grafik ve model olusturularak hazirlanan veriler, hem daha anlamli hem de gorsel olarak
okuyucuya sunulmustur. Ciinkii NVIVO arastirmacinin kodlar1 6zel temalar altinda
toplamasma, c¢ok sayida Orneklem verisini karsilastirmasina, yapilan islemlerin
gerektiginde hizlica tekrarlanmasina veya diizeltilmesine, elde edilen sonuglara istenildigi
zaman ulasilmasina, kodlar ve arastirmacinin notlar1 arasinda iliski kurmasma ve elde
edilen verilerin model, matris, grafik veya rapor halinde 6zetlenmesine imkan veren bir
programdir (Cassell ve ark., 2005).

BULGULAR

Bu boliimde arastirmadan elde edilen veriler; bilimsel siire¢ becerilerinin tanimi
hakkindaki goriisleri, bilimsel siire¢ becerilerinin basamaklar1 hakkindaki gorisleri, bu
becerilerin kazandirilmasinda kullanilan yontem ve teknikler hakkindaki goriisleri, bu
becerilerin iiniversitede kazandirildig1 dersler hakkindaki goriisleri, bu becerilerin faydalar
hakkindaki goriisleri, bu becerilerin 6grenmeye sagladig: katkilar hakkindaki goriisleri, bu
becerilerin gelistirdigi diistinme stilleri hakkindaki goriisleri ve bu becerilerin giinliik
yasama katkis1 hakkindaki goriisleri olarak 9 baslik altinda sunulmustur.
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1.Bilimsel Siire¢ Becerilerinin Tanmimina Yonelik Miilakat Bulgular:

Ogretmenlerden bilimsel siire¢ becerilerinin tanimina iliskin elde edilen miilakat
verileri Model 1’de yer almaktadir.
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Model 1. Bilimsel Siire¢ Becerilerinin Tanimina Yonelik Miilakat Bulgular

Model 1°de goriildiigii gibi NVIVO 9.0 programinda bilimsel siire¢ becerilerinin
tanimi ile ilgili olarak; ‘yamsitict diisiinme’, ‘analitik diisiinme’, ‘yaratici diisiinme’,
‘elestirel diisiinme’, ‘fennin dogaya yansimast’, ‘bilimsel yolla problem ¢ozme’, ‘bilimsel
bilgilere ulagma yollary’, ‘6zgiin tiriin ortaya koyma yolu’, ‘bilimsel diistinme’, ‘bilimsel
bakis acist’, ‘bilimsel bilgilere ulasma yollar’’ kodlar1 olusturulmus ve tim bu kodlar
‘bilimsel siire¢ becerilerinin tamimi’ adli tema altinda toplanmistir. Bununla birlikte
bilimsel siire¢ becerilerinin tanimi ile ilgili 6gretmen goriislerinden alinan dogrudan
ifadelerden ti¢ tanesi asagida verilmistir.

M2:Bilimsel siire¢ becerileri; 6grenmeyi kolaylastiran, kaliciligi saglayan, aragtirma
yontemlerini kazandiran temel becerilerdir. Bilimsel siire¢ becerileri bilimsel yolla
problem ¢ézmedir. Ogrencilerin bilimsel ¢alismalar yaparken kullandiklart yol ve
yontemler olarak da tanimlanabilir.

M3:Bilimsel siire¢ becerileri, bilime farkli bir bakis agisi kazandiran, bireyin
gelisimini siirekli saglayacak, bilim adam yetistirecek beceriler olarak tamimlayabilirim.

M4:Bilimsel siire¢ becerileri ogrencilerde; elestirel diisiinme, yaratict diisiinme gibi
becerileri kazandwrmak igin fennin dogaya yansimalarini kazandirmak igin kazandirilan
becerilerdir.
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2. Bilimsel Siire¢ Becerileri Basamaklarina Yonelik Miilakat Bulgular:

Ogretmenlerin bilimsel siire¢ becerileri basamaklarma iliskin elde edilen miilakat
verileri Model 2’de yer almaktadir.
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Model 2. Ogretmenlerin Bilimsel Siire¢ Becerileri Basamaklar: Hakkindaki Goriisleri

Model 2’de goriildiigii gibi NVIVO 9.0 programinda bilimsel siire¢ becerileri
basamaklariyla ilgili olarak ‘veri toplama’, ‘verileri kaydetme’, ‘verileri analiz etme’,
‘iliski kurma’, ‘verileri yorumlama’, ‘sonu¢ ¢ikarma’, ‘ige vuruk tamim yapma’, ‘deney
yapma’, ‘hipotez kurma’, ‘neden sonu¢ iligkisi kurma’, ‘bagimli degisken’, ‘bagimsiz
degisken’ ve ‘kontrol degiskeni’ kodlar1 olusturulmus. ‘Bagimli degisken’, ‘bagimsiz
degisken’ ve ‘kontrol degiskeni’ kodlar1 ‘degiskeleri belirleme’ temasi altinda toplanmis ve
olusturulan tim bu kodlamalar ve ‘degiskenleri belirleme’ temas1 ‘biitiinlestirilmis
beceriler’ adli bir st temasi altinda toplanmustir. ‘Swniflama’, ‘olgiim yapma’, ‘gézlem
yapma’, ‘sayi uzay iligkisi’, ‘tahmin’ kodlamalar1 olusturulmus ve bu kodlamalar ‘temel
beceriler’ temasi altinda toplanmistir. Ayrica ‘biitiinlestirilmis beceriler’ temasi ve ‘temel
beceriler’ temasi ‘bilimsel siire¢ becerileri basamaklary’ adli bir iist temada toplanmustir.
Bununla birlikte bilimsel siire¢ becerileri basamaklariyla ilgili 6gretmen goriislerinden
alinan dogrudan ifadelerden iki tanesi asagida verilmistir.

M2:Gozlem yapmak, sumiflama yapmak, verileri elde etmek ve yorumlamak, sayr uzay
iliskileri kurmak, hipotez kurmak, hipoteze dayali tahminde bulunmak, yordama, sonug
ctkarma gibi kavramlar akluma geliyor.

M3:Bilimsel siire¢ becerileri denilince gozlem, tahmin, degiskenleri belirleme,
operasyonel tammlama, deney yapma gibi kavram ve becerileri kapsayan kavramlar
olarak ifade edilebilir.
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3. Bilimsel Siire¢ Becerilerinin Kazandirilmasinda Kullanilan Yontemlere Yonelik
Miilakat Bulgular
Ogretmenlerden bilimsel siire¢ becerilerinin kazandirilmasinda kullanilan yontemlere
iligkin elde edilen miilakat verileri Grafik 3’de yer almaktadir.

TGA

nA1
M2 ‘
M3 ‘
M4
Laboratuar antemi
Ms Bulus “olu
EE
Grafik 3. Ogretmenlerin Bilimsel Siire¢ Becerilerinin Kazandirimasinda Kullanilan
Yontemler Hakkindaki Goriisleri

Grafik 3’de gorildiigii gibi NVIVO 9.0 programinda bilimsel siire¢ becerilerinin
kazandirilmasinda kullanilan yontemlerle ilgili olarak; ‘laboratuvar yontemi’, ‘bulus yolu’,
‘SE’, ‘TGA’ kodlar1 olusturulmus ve bu kodlar ‘égretim yontemleri’ temasi altinda
toplanmustir. Ogretmenlerden dordii bilimsel siire¢ becerilerinin  kazandirilmasinda
laboratuar ydnteminin kullamldigini ifade etmislerdir. Ogretmenlerin yalmz birer tanesi
5E, TGA (tahmin gozlem agiklama), bulus yoluyla 6gretim tekniginin bilimsel siireg
becerilerinin kazandirilmasinda kullanildigini ifade etmislerdir. Bununla birlikte bilimsel
stire¢ becerilerinin kazandirilmasinda kullanilan yontemlerle ilgili 6gretmen goriislerinden
alinan dogrudan ifadelerden iki tanesi asagida verilmistir.

M1 :Bilimsel siire¢ becerileri en iyi laboratuvar teknigi kullanilarak kazandirilir.
Ciinkii ogrencinin deney yapma siirecinde ogrenci gozlemler, édlgiimler, siniflamalar
yapar ve bunlari kaydeder. Coziime yonelik hipotezler kurar test eder. Bunun igin en iyi
laboratuvar teknigi ile kazandiwrilir ayrica tartisma, deney, oérnek olay, problem ¢ézme
yontemleriyle bilimsel siire¢ becerileri kazandwrilabilir. Ciinkii bu yontemleri kullanirken
ogrenci ister istemez sorgulayacak, iliskiler kuracak, analiz edecek ve sonunda bazi
sonuglar ¢ikaracaktir bu sonuglarim simiflayacak.

M2:Giintimiizde  yapilandirmact  yaklasim  kullanilmaktadir.  Yapilandirmaci
yaklasimda oncelikle aklima gelen bulus yoluyla égretimdir. Ciinkii bulus yolunda
ogrenciye problem direk verilmiyor ogrencinin kendisinden problemi bulmasi, hipotezler
kurmasi, tahminlerde bulunup problemin ¢oziimiine kendisinin ulasmasi beklenir.
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4. Bilimsel Siire¢ Becerilerinin Kazandirilmasinda Kullanilan Tekniklere Yonelik
Miilakat Bulgularn
Ogretmenlerden bilimsel siireg becerilerinin kazandirilmasinda kullanilan tekniklere
iligkin elde edilen miilakat verileri Grafik 4’de ve Model 4’de yer almaktadir.
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Grafik 4. Ogretmenlerin Bilimsel Siire¢ Becerilerinin Kazandirilmasinda Kullanilan Ogretim
Teknikleri Hakkindaki Goriisleri

Grafik 4’de goriildiigli gibi Ogrencilerden {igii bilimsel siire¢ becerilerin
kazandirilmasinda beyin firtiasi tekniginin kullamilgmi ifade etmislerdir. Ogretmenlerden
yalniz birer tanesi acik uglu deney, alt1 sapka, 6rnek olay,soru cevap, tiimevarim ve tiimden
gelim deney tekniklerinin bilimsel siire¢ becerilerinin kazandirilmasinda kullanildigini
ifade etmislerdir.
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Model 4. Ogretmenlerin Bilimsel Siire¢ Becerilerinin Kazandirilmasinda Kullanilan Teknikler
Hakkindaki Goriisleri
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Model 4’de goriildiigii gibi NVIVO 9.0 programinda bilimsel siire¢ becerilerinin
kazandirilmasinda kullanilan tekniklerle ilgili olarak; ‘soru cevap teknigi’, ‘beyin firtinast’,
‘tartisma’, ‘alti sapka teknigi’, ‘gdsteri deneyi’, ‘agik uglu deney’, ‘tiimdengelim deneyi’,
‘tiimevarum deneyi’, ‘proje’, ‘ornek olay’ kodlart olusturulmus ve bu kodlar ‘ogretim
teknikleri’ temasi1 altinda toplanmistir. Bununla birlikte bilimsel siireg becerilerinin
kazandirilmasinda kullanilan teknikleri ilgili 0gretmen goriislerinden alinan dogrudan
ifadelerden iki tanesi asagida verilmistir.

M3:Bilimsel siire¢ becerilerin kazandwilmasinda ¢agdas yaklasim (yapilandirmact)
kapsaminda var olan biitiin teknikler kullamilarak kazandirilacagim diigiinmekteyim. Soru
cevap teknigi, beyin firtinasi, alti sapka teknigi suanda aklima gelenler bunlar.

M4:Bulus yoluyla dgretim olabilir. Deney yontemi, bazi durumlarda deney yapma
imkdni olmayabilir gésteri yontemini kullaniriz. Beyin firtinasin gibi yontemler.

5. Universite Egitimi Boyunca Bilimsel Siire¢ Becerilerinin Kazandirildigi Dersler
Hakkindaki Miilakat Bulgular:

Ogretmenlerin iiniversite egitimi boyunca bilimsel siire¢ becerilerinin kazandirildig
derslere iliskin elde edilen miilakat verileri Model 5’de yer almaktadir.
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Model 5. Ogretmenlerin Universite Egitimi Boyunca Bilimsel Siire¢c Becerilerinin Kazandirildig
Dersler Hakkindaki Goriisleri

Model 5’de goriildiigii gibi NVIVO 9.0 programinda iiniversitede bilimsel siireg
becerilerinin kazandirildig: derslerle ilgili olarak; ‘fizik laboratuar’, ‘biyoloji laboratuar’,
‘fen laboratuar’, ‘kimya laboratuar’ kodlart olusturulmus ve kodlamalar ‘laboratuar
dersleri’ temasi altinda toplanmistir. Diger kodlamalar ise ‘dzel dgretim yontemleri’ ve
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‘materyal dersi’ dir. Tiim bu kodlamalar ve ‘laboratuar dersleri’ temasi bir iist tema olan
‘tiniversitede bilimsel siire¢ becerilerinin  kazandwrildigi  dersler’ temast altinda
toplanmistir. Bununla birlikte tiniversitede bilimsel siire¢ becerilerinin kazandirildigi
derslerle ilgili 6gretmen goriislerinden alinan dogrudan ifadelerden iki tanesi asagida
verilmistir.

MI:Lisans egitimimizde bilimsel siire¢ becerilerinin kazandirilmasina yénelik pek

fazla egitim verilmedi. Ama fizik, kimya biyoloji ve fen laboratuvar derslerinde
laboratuvar (deney) teknigi uygulaniyordu. Bunlar bize ancak temel siire¢ becerilerini
kazandiracak diizeyde islendi.

M2: Universitede fizik, kimya ve biyoloji laboratuvar dersleri gérmiistiik. Derslerde
bilimsel siire¢ becerilerini kullanarak arastirma inceleme yaptik. Deney teknigi kullanild
biz deneyler yaptik. Ozel égretim derslerinde proje calismalarimiz oldu ézgiin projeler
yaptik yani proje yontemi kullanildi. Projelerimizde ézgiin problemler onlar iizerinde
bilimsel siire¢ becerilerini kullanarak verilen siire icerisinde problemleri ¢ozdiik.
Materyal dersi almistik bu derste alternatif 6l¢me degerlendirme yontemlerini ogrendik.
Her biriyle ilgili uygulama yaptik ve bunu siifa sunmustuk. Hocamiz konulart dagitt.
Biz bu konuyla ilgili nasil materyaller gelistirecegimizi diisiindiik ortaya orijinal seyler

ctkarmamizi saglad.

6. Bilimsel Siire¢ Becerilerinin Faydalar1 Hakkindaki Miilakat Bulgular:

Ogretmenlerden bilimsel siire¢ becerilerinin faydalarna iliskin elde edilen miilakat
verileri Model 6°da yer almaktadir.

Model 6°da goriildiigii gibi NVIVO 9.0 programinda bilimsel siire¢ becerilerinin
faydalar ile ilgili olarak; ‘probleme bakis agisi’, ‘pratik ¢oziim’, ‘kesfetme’, ‘arastirma
inceleme’, ‘empati kurma’, ‘problem ¢éziim yolu’, ‘ilgi uyandwrma’, ‘bakis agist’, ‘bilim
adami yetistirme’, ‘¢oziim odakll’, ‘kendine giiven’, ‘transfer’, ‘gelismislik diizeyi’,
‘dikkat’, ‘giidiileme’, ‘islevlilik’, © problem ¢ozme’, ‘pratik zeka’, ‘ozgiin iiriin’, ‘arastiran
birey’, ‘uygulama’, ‘bilgiye ulasma’, ‘akilct ¢oziim’, ‘analiz’, ‘merak’, ‘egitimin etkililigi’
kodlar1 olusturulmus ve bu kodlar ‘bilimsel siire¢ becerilerinin faydalary’ adli temada
toplanmustir.

Bununla birlikte bilimsel siire¢ becerilerinin faydalar1 ile ilgili olarak 6gretmen
gorlslerinden alinan dogrudan ifadelerden {i¢ tanesi asagida verilmistir.

M2:Ogrencilere diisiinme firsati, iiretme firsati, yorumlama, tahmin etme, problem
¢ozme firsaty veriliyor. Ogrenciler kendini daha iyi ifade edebilir hale geliyorlar.

M3: Bilimsel siire¢ becerileri bilimsel diisiinmeyi, arastiran, sorgulayan,
problemlerini ¢ozen, empati kurabilen becerileri kazandirmada etkilidir

MS5: Yani biz bu becerileri kazandirirken gelecegin bilim adamlarina 151k tutuyoruz.
Artik kisi olaylara yiizeysel bakmayacak nedenlerini ve niginlerini sorgulayacak bir seyin
altinda yatan sebepleri arastiracak bizim amacimizda bu degil mi zaten sorgulayan soran
arastiran bireyler.
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Model 6. Ogretmenlerin Bilimsel Siire¢ Becerilerinin Faydalar: Hakkindaki Gériisleri

7. Bilimsel Siire¢ Becerilerinin Ogrenmeye Katkilar1 Hakkindaki Miilakat Bulgular

Ogretmenlerden bilimsel siire¢ becerilerinin katkilarina iliskin elde edilen miilakat
verileri Model 7°de yer almaktadir.
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Model 7. Ogretmenlerin Bilimsel Siire¢ Becerilerinin Ogrenmeye Katkilari Hakkindaki Goriisleri
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Model 7°de goriildiigii gibi NVIVO 9.0 programinda bilimsel siire¢ becerilerinin
ogrenmeye katkilariyla ilgili olarak; ‘6grenme kolayligi’, ‘hayat boyu égrenme’, ‘aktif
ogrenme’, ‘anlamli o6grenme’, ‘sistemli ogrenme’, ‘6gremmede kalicilik® kodlar
olusturulmus ve bu kodlar © ogrenme’ temasi altinda birlestirilmistir. Bununla birlikte
bilimsel silire¢ becerilerinin 6grenmeye sagladiglr katkilarla ilgili olarak O6gretmen
goriiglerinden alinan dogrudan ifadelerden iki tanesi asagida verilmistir.

M1 :Bilimsel siire¢ becerilerinin kullanmildigi bir 6grenme ortami, égrencilerin aktif
kattlimini  gerektirir. Ciinkii ogrenci goézlem yaparken, deney yaparken aktif olacak
ogrenci aktif olduk¢a kaliciligin daha fazla olacagini diigiiniiyorum.

M2:Eger biz ogrencide anlamli ogrenmenin saglanmasin istiyorsak, kalict bir
ogrenmenin saglanmasini istiyorsak mutlaka ama mutlaka bilimsel siire¢ becerileri fen
egitimi kapsaminda kazandwrilmalidir.

8. Bilimsel Siire¢ Becerilerinin Gelistirdigi Diisiinme Stilleri Hakkindaki Miilakat
Bulgular

Ogretmenlerden bilimsel siire¢ becerilerinin gelistirdigi diisiinme stillerine iliskin
elde edilen miilakat verileri Grafik 8’de yer almaktadir.

Grafik 8’de goriildiigii gibi NVIVO 9.0 programinda bilimsel siire¢ becerilerinin
gelistirdigi diisiinme stilleri ile ilgili olarak; ‘yaratict diigiinme’, ‘yansitict diigiinme’, ‘soyut
diistiinme’, ‘analitik  diistiinme’, ‘bilimsel diisiinme’, ‘elestirel diisiinme’ kodlari
olusturulmus ve tiim bu kodlamalar ‘diisiinme stilleri’ adli tema altinda birlestirilmistir.
Ogretmenlerden dordii bilimsel siireg becerilerinin bilimsel diisiinmeyi gelistirdigini ifade
etmislerdir. Ogretmenlerden {icii bilimsel siire¢ becerilerinin elestirel ~diisiinmeyi
gelistirdigi  sdylemislerdir. Ogretmenlerden yalniz birer tanesi ise bilimsel siireg
becerilerinin analitik diislinmeyi, soyut diisiinmeyi, yaratici diisiinmeyi ve yansitici
diisiinmeyi gelistirdigini ifade etmislerdir. Bununla birlikte bilimsel silire¢ becerilerinin
gelistirdigi diisiinme stilleri ile ilgili olarak O6gretmen goriislerinden alinan dogrudan
ifadelerden iki tanesi asagida verilmistir.

M4:Bilimsel siire¢ becerilerini kazanmak soyut diisiinmeyi de etkiliyor ve ogrenci
analitik diisiinebiliyor.

M35:Ogrenci bilimsel siire¢ becerilerini kazandiginda bilimsel diisiinme yollarim
kazanmus olacak.
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Grafik 8. Ogretmenlerin Bilimsel Siire¢ Becerilerinin Gelistirdigi Diisiinme Stilleri Hakkindaki
Goriisleri
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9. Bilimsel Siire¢ Becerilerinin Giinliik Yasama Sagladigi Katkilar Hakkindaki
Miilakat Bulgular

Ogretmenlerden bilimsel siireg becerilerinin giinliik yasama sagladig katkilarla ilgili
olarak elde edilen miilakat verileri Grafik 9°da ve Model 9’da yer almaktadir.
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Grafik 9. Ogretmenlerin Bilimsel Siire¢ Becerilerinin Giinliik Yasama Katkilari Hakkindaki
Goriisleri

Grafik 9°da goriildiigii gibi bilimsel silire¢ becerilerinin giinliik yasama sagladigi
katki ile ilgili olarak dgretmenlerin iigii problem ¢dzmeyi ifade etmislerdir. Ogretmenlerin
ikisi ise bilimsel siire¢ becerilerinin giinliilk yasama katkisi olarak arastiran sorgulayan
bireyi ifade etmislerdir. Ayrica 6gretmenler bilimsel siire¢ becerilerinin giinliik hayatta
meraki ve dikkati artirdigini, iletisimde kalite sagladigini, olaylara pratik ve akilci ¢oziim
getirdigini de sdylemislerdir.
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Model 9. Ogretmenlerin Bilimsel Siire¢ Becerilerinin Giinliik Yasama Katkilar1 Hakkindaki
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Model 9’da goriildiigii gibi NVIVO 9.0 programiyla bilimsel siire¢ becerilerinin
giinliik yasama katkilariyla ilgili olarak; ‘olaylari yorumlama’, ‘olaylar arast iliski kurma’,
‘olaylart anlama’, ‘pratik ¢oziim’, ‘akilct ¢oziim’, ‘problem ¢ozme’, ‘merak’, ‘dikkat’,
‘vasami kolaylastiran’, ‘iletisim kalitesi’, ‘arastiran sorgulayan birey’, ‘bakis agist’
kodlar1 olusturulmus, olusturulan bu kodlardan ‘olaylart yorumlama’, ‘olaylar arast iliski
kurma’ ve ‘olaylart anlama’ kodlan ‘olaylar’ temasi altinda toplanmus, ‘pratik ¢éziim’ ve
‘akilct ¢oziim® kodlart ise ‘¢oziim’ adli tema altinda toplanmis ve olusturulan tiim bu
kodlar, temalar en iist tema olan ‘bilimsel siire¢ becerilerinin giinliik yasama katkilarr’ adli
temada toplanmistir. Bununla birlikte bilimsel siire¢ becerilerinin giinliik yasama sagladig:
katkilarla ilgili olarak Ogretmen goriislerinden alinan dogrudan ifadelerden iki tanesi
asagida verilmistir.

M1:Giinliik yasaminda da arastiran sorgulayan bir birey olmasini saglar.
Olaylara, durumlara akilci bir yolla yaklasarak pratik ¢oziimler bulmasini saglar.

M3.Bilimsel siire¢ becerileri giinliik yasami kolaylastiran bir yani oldugunu
soylememek, bu becerilerden uzak bir insan olundugunu géstermektedir. Oysa
tam tersine stire¢ becerileri hayatin i¢inden olan, giinliik yagantilar: kolaylastiran
bir onemi vardir. Ciinkii bu beceriler incelendiginde iletisim kurma gibi, insanlar
arast diyalogun kalitesini saglayan, insanlarin bilmedigini kesfetme noktasinda
merakint gideren siire¢lerin toplamidir.

TARTISMA

Bu arastirmada fen bilimleri ytliksek lisans 6gretmenlerin bilimsel siire¢ becerileri ve
bu becerilerin kazandirilmas1 hakkindaki gortisleri belirlenmistir. Miilakat bulgularindan
birinci alt problemin belirlenmesine yonelik analizlere gore ogrencilerin bilimsel siireg
becerilerinin tanimini yaparken bilim adami yetistirme, bilimsel yolla problem ¢6zme,
elestirel ve analitik diisiinme, bilimsel bilgi edinme yolu gibi yonlerinden bahsetmiglerdir
(Model 1). Cepni, Ayas, Jonshson ve Turgut(1997) da bilimsel siire¢ becerilerini fen
bilimlerinde 06grenmeyi kolaylastiran arastirma yol ve yoOntemlerini kazandiran,
ogrencilerin 6grenmede aktif olmasini saglayan, kendi 6grenmelerinde sorumluluk alma
duygusunu gelistiren ve Ogrenmenin kaliciligin1 artiran temel beceriler olarak
tanimlamaktadir. Ostlund(1992) ise bilimsel siire¢ becerilerini diinya hakkinda bilgi
edinmek ve bu bilgiyi diizenli hale getirmek i¢in sahip olunan en giiglii ara¢ olarak
tanimlamistir.

Arastirmanin ikinci alt problemi olan bilimsel siire¢ becerilerinin basamaklar
hakkinda elde edilen verilere gore 6gretmenler bilimsel siire¢ becerilerini temel beceriler
ve biitiinlestirilmis beceriler olarak ikiye ayirmislardir ancak bu becerilerin alt basliklari
olan becerileri tam olarak ifade edemedikleri goriilmektedir(Model 2). Bilimsel siireg
becerileri ilkdgretimin  birinci  kademesinde temel siirecler, ilkogretimin ikinci
kademesinden itibaren ileri siireg¢ler birbiri {izerinde yapilandirilarak gelistirilebilir
(YOK/Diinya Bankasi 1997). Esler (1977), Padilla ve Okey (1984) bilimsel siireg
becerilerinin basamaklarin1 temel beceriler ve biitiinlestirilmis beceriler olarak ikiye
ayirmiglardir. Temel beceriler; gozlem yapma, siiflama, verileri kaydetme, 6l¢iim yapma,
uzay/zaman iligkilerini kullanma, sayilar1 kullanma, sonu¢ ¢ikarma ve tahmin yapmadir.
Biitiinlestirilmis beceriler ise degiskenleri degistirmek ve kontrol etmek, verileri
yorumlamak, hipotez kurmak, operasyonel tanimlama verileri kullanma ve model
olusturma ve deney yapmaktir.
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Arastirmanin tigiincii alt problemi olan bilimsel siire¢ becerilerinin kazandirilmasinda
kullanilan 6gretim yontemlerine yonelik elde edilen verileri gore ogretmenler bilimsel
siire¢ becerilerinin kazandirilmasinda en etkili yontemin laboratuvar yontemi oldugunu
sOylemislerdir. Bunun yaninda TGA, bulus yoluyla o6gretim ve S5E yOntemini
sOylemislerdir (Grafik 3). Bunlara paralel olarak TGA yonteminin bilimsel siire¢
becerilerinin gelismesinde etkili oldugunu baska arastirmacilarda séylemistir ( Ozyilmaz,
2008; Tokur, 2011; Bilen & Aydogdu, 2012). Ote yandan yapilan arastirmalarda bilimsel
stire¢ becerilerinin gelismesinde laboratuvar yonteminin etkili oldugunu bulunmustur (
Kanli & Yagbasan, 2008; Temel & Morgil, 2007). Arastirmanin dordiincii alt problemi
olan bilimsel siire¢ becerilerinin kazandirilmasinda kullanilan tekniklere iligskin elde edilen
verilere gore 0gretmenler bilimsel siire¢ becerilerinin kazandirilmasinda en etkili teknigin
deney teknigi oldugunu ve burada tiimdengelim, tiimevarim, acik u¢lu deney ve gosteri
deneyi kullanilabilecegini sOylemislerdir. Ayrica soru cevap, beyin firtinasi, 6rnek olay,
proje, tartisma ve alt1 sapka teknigiyle de bu becerilerin kazandirilabilecegini sdylemistir
(Grafik 4). Bu iki alt probleme bagl verilere paralel olarak fen egitimi ile ilgili literatiir
incelendiginde, cesitli 6grenme yontem ve tekniklerinin bilimsel siire¢ becerilerinin
gelisimine olan etkilerinin arastirildigi goriilmektedir (Aktamis & Ergin, 2008; Anagiin &
Yasar, 2009; Ates & Bahar, 2002; Bahadir, 2007; Basdas, 2007; Bayir -Budak, 2008;
Erdogan, 2010; German, 1996; Keys; 1998).

Arastirmanin besinci alt problemi olan iiniversite de bilimsel siire¢ becerilerinin
kazandirildig: derslerle ilgili olarak elde edilen verilere gore 6gretmenler {iniversite egitimi
boyunca bilimsel siire¢ becerilerini laboratuvar derslerinde daha fazla kazandiklarini
sOylemiglerdir. Bu derslerin yaninda 6zel 6gretim yontemleri ve materyal gelistirme
derslerinde de bilimsel siire¢ becerilerini kazandiklarin1 sdylemislerdir (Model 5). Buna
paralel olarak Simsekli ve Calis (2008) de sinif 6gretmenligi 6grencilerinde bilimsel siireg
becerilerinin gelismesinde fen laboratuvar dersinin etkili oldugunu bulmuslardir.

Arastirmanin altinci alt problemi olan bilimsel siire¢ becerilerinin faydalarina yonelik
olarak elde edilen verilere gore O6gretmenler bilimsel siire¢ becerilerinin en Onemli
faydasinin problem ¢6zme, problem ¢oziim yolu, probleme bakis agisi ve arastirma
inceleme oldugunu sdylemislerdir (Model 6). Ezberden c¢ok, kavrayarak oOgrenme,
karsilagilan yeni durumlarla ilgili problemleri ¢ozebilme bilimsel yontem stireci ile ilgili
becerileri gerektirir (Kaptan, 1999).

Arastirmanin yedinci alt problemi olan bilimsel siire¢ becerilerinin 6grenmeye
sagladig1 katkilara yonelik olarak elde edilen verilere gore 6gretmenler bilimsel siireg
becerilerinin; anlamli 6grenmeye, kalici 6grenmeye, aktif O0grenmeye, hayat boyu
O0grenmeye, sistemli Ogrenmeye katki sagladigimi ve Ogrenmeyi kolaylastirdigini
soylemislerdir (Model 7). Ogrenciler kavram ya da konular1 ezberleyerek 6grenemezler.
Ogrenmek icin yeni bilgiyi, nceki bilgi ve deneyimleri iizerine yapilandirmalart
gereklidir. Bu siirecte 6grenciler yeni bilgi hakkinda sonug ¢ikarir, var olan bilgileri ile
yeni bakis agilari olusturur ve eski bilgileri ile yeni bilgileri arasinda iliski kurarlar.
Bunlarin hepsi yeni bilginin daha derin ve daha anlamli olmasini saglar (Gossen, 2002).

Arastirmanin sekizinci alt problemi olan bilimsel siire¢ becerilerinin gelistirdigi
diisinme stilleri ile ilgili olarak elde edilen verilere gore ogretmenler bilimsel siireg
becerilerinin; yaratic1 diisiinme, yansitict diisiinme, soyut diisiinme, analitik diisiinme,
bilimsel diisiinme ve elestirel diistinmeyi gelistirdigini sdylemislerdir (Grafik 8). Yapilan
arastirmalarda bilimsel slire¢ becerilerinin bilimsel diisiinmeyi, yaratici ve elestirel
diistinmeyi gelistirdigi bulunmustur (Turpin & Cage, 2004, Koray ve ark., 2007; Kanli &
Yagbasan, 2008).

Aragtirmanin dokuzuncu ve son alt problemi olan bilimsel siire¢ becerilerinin giinliik
yasama sagladigi katkilariyla ilgili olarak elde edilen verilere gére dgretmenler bilimsel
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siire¢ becerilerinin giinlilk yasama problemleri ¢6zme, olaylari anlama yorumlama, pratik
cozlimler tretme, c¢evreye karsi merakli ve dikkatli olma gibi katkilar sagladigini
sOylemislerdir (Grafik 9). Kanli (2007)’ya gore bilimsel siire¢ becerileri 6grencilerin
sadece bilgiye ulagmalarini saglamaz, ayn1 zamanda mantiksal diistinmelerinde ve giinliik
hayattaki problemlerini ¢ozmelerinde yardimci olur. Ayrica bilimsel siire¢ becerilerini
kazanmak, sadece bilim adamlarma 6zgii bir durum degildir. Ciinkii bilimsel siire¢
becerilerini  kullanmayan bireylerin; giinlik yasamlarinda, is yasamlarinda basarili
olmalarin1 beklemek diistindiiriicti bir durumdur (Rillero,1998).

SONUC ve ONERILER

Arastirmadan elde edilen nitel veriler degerlendirildigi; fen bilimleri yiiksek lisans
Ogretmenlerin  bilimsel siire¢ becerilerinin  genel olarak tanimimi yapabildikleri
goriilmiistiir. Ogretmenlerin bilimsel siire¢ becerilerinin temel beceriler ve biitiinlestirilmis
beceriler olarak ayrildigim1 bildikleri fakat bu ayrimin alt basamaklarini tam olarak
bilmedikleri sonucuna ulasilmistir. Bilimsel siire¢ becerilerinin kazandirilmasinda en etkili
yontemin laboratuvar en etkili teknigin ise deney teknigi olarak sdyledikleri sonucuna
varilmistir. Ogretmenlerin bilimsel siire¢ becerilerini iiniversite egitimi boyunca en ¢ok
laboratuvar derslerinde kazandiklar1 goriilmiistiir. Bilimsel siire¢ becerilerinin en énemli
faydasinin problemi anlama, yorumlama ve ¢6zme oldugu sonucuna varilmistir. Bilimsel
siire¢ becerilerin anlamli 6grenmeye, kalict 6grenmeye, aktif dgrenmeye, hayat boyu
O0grenmeye, sistemli Ogrenmeye katki sagladi sonucuna varilmistir. Bilimsel siireg
becerilerinin; yaratic1 diisiinme, yansitict diisiinme, soyut diisiinme, analitik diisiinme,
bilimsel diisiinme ve elestirel diisiinmeyi gelistirdigini sonucuna varilmistir. Bilimsel siireg
becerilerinin giinlik yasama problemleri ¢6zme, olaylar1 anlama yorumlama, pratik
coziimler liretme, ¢evreye kars1 merakli ve dikkatli olma gibi katkilar sagladig1 sonucuna
ulagilmistir. Buna bagli olarak yiiriitiilen ¢alismanin sonuclarma bagl olarak gelistirilen
Oneriler agsagidaki gibidir:

v" Ogretmenlerin bilimsel siire¢ becerilerinin iist diizey becerileri olan biitiinlestirilmis
becerileri tam olarak bilmedigi ortaya konmustur. Ogretmenlerin bu becerileri
ozellikle {iiniversitelerde kazanacagi disiiniildiigiinde, iiniversitelerde iist diizey
becerilerin kazandirilmasina yonelik ders etkinlikleri gelistirilmelidir.

v' Ogretmenler iiniversitelerde yalmzca laboratuvar, &zel Ogretim yontemleri ve
Ogretim materyalleri ve teknolojileri derslerinde bilimsel siire¢ becerilerinin
kazandirildigini dile getirmislerdir. Bu nedenle iiniversitelerdeki diger derslerde de
bilimsel siire¢ becerilerinin kazandirilmasina daha fazla 6nem verilmelidir.

v" Ogrencilere bilimsel siireg becerilerinin kazandirilmasinda deney yapmanin,
arastirmanin, sorgulamanin, gozlem yapmanin ve proje gelistirmenin O6nemli
oldugunu dile getirdiklerinden dolayr o6gretmenler ozellikle fen ve teknoloji
derslerinde deney, arastirma sorgulama, gbzlem, proje gibi etkinliklerle ders
islemeye daha fazla 6nem vermelidirler.

v' Ogretmenler bilimsel siireg becerilerinin kazandirilmasinda smirli sayida yontem ve
teknik ifade etmislerdir. Bu baglamda bu becerilerin kazandirilmasinda uygun olan
yontem ve teknikler hakkinda 6gretmenler hizmet i¢i veya benzeri kurslarla
bilinglendirilmeli ve bu konu hakkinda farkindalik saglanmalidir.
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SYNOPSIS
INTRODUCTION

The scientific method is the process of reasoning used in problem solving, execution
of studies and for the predictions of a situation which is encountered. Our observations and
experiments form the basis of the scientific process. Access to information by using
scientific methods and efforts to produce knowledge, and skills can be called as “science
process skills”. Nowadays the aim of education means not to make the students memorize,
not to teach directly, and not to see them as passive receivers, it aims to make the students
gain the scientific process skills (here after SPS) to achieve the knowledge on their own.
Helping students gain these skills can be achieved by the help of high-level mental process
skills (Kaptan, 1999). Teachers have vital roles to make the students gain these SPS. Shaw
(1983) says ‘the emphasis on problem solving rather than the content should be studied on
while developing training programs to gain these skills.” With this view, he explains the
teachers’ roles. For these programs to reach their goals, teachers who conduct these
programs and the prospective teachers should obviously have the SPS.

PURPOSE OF THE STUDY

This work aims to investigate the answer of the question ‘What are the teachers’
opinions who are studying on their master’s degree regarding to the scientific process
skills and the attainment of these skills?’ For this aim, the following sub-problems based
on the literature (Turkmen & Kandemir, 2011; Ercan 1996), are formulated:

1. How do teachers explain SPS?

2. What do teachers think about the levels of SPS?

3. What do teachers think about the methods used to gain SPS?

Responsible author’s e-mail: ahmetbacanak@gmail.com © ISSN:1304-6020
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What do teachers think about the techniques to gain SPS?

What do teachers think about the courses fostering SPS in university programs?
What do teachers think about the benefits of SPS?

What do teachers think about the contributions of SPS to learning?

What do teachers think about the way of thinking styles developed by SPS?
What do teachers think about the benefits of SPS for daily life?

©ooN A

METHODOLOGY
a) Research Design

It’s a qualitative study to learn the opinions of the teachers who are attending
master’s degree in science education about SPS and the gaining of these skills. The
research is carried out using one of the qualitative research, phenomenology. This method
is especially effective in recognizing the individual differences while detecting and
analyzing the same events in the same world and culture (Morton, 1986).

b) Workgroup/ Sample

The study sample consists of 5 teachers who are attending master’s degree Institute
of Science in the academic year 2012-2013 in Amasya University. Criterion sampling
method is used among the sample selection methods. The basic concept in the method of
criterion sampling is investigating a series of situations that correspond to a group of
predetermined criterion. Here, a number of determined criteria can be used, but the
researcher can also develop them by himself (Yildirim & Simsek, 2011).

c) Data Collection Instruments

This study aims to see teachers’ opinions, so qualitative semi-sStructured interview
method is used to collect the data. It is aimed to see the teachers’ perceptions, opinions and
interpretations about SPS by using semi-structured interview. Therefore, a 10 item
interview form is developed for the students.

d) Data Analysis

In this study, content analysis method is used to see the underlying concepts of data
and the relationships between these concepts (Miles & Huberman, 1994; Yildinm &
Simsek, 2011). First of all, the audio recorded interviews are transferred to the computer.
Then, these written documents are transferred to NVIVO 9.0 software. In this program,
codes and themes are developed. With these gathered codes and themes, graphics and
models are prepared to present more meaningful and visual data’s for the readers.

FINDINGS

According to the data obtained from the research interviews, teachers say that the
most effective method for attaining SPS is laboratory method. In addition, they say that the
methods TGA, 5E and teaching through discovery are effective. The teachers say that the
most effective technique to attain SPS is the experimental technique, and deductive,
inductive, open-ended and demonstration experiments can also be used for the purpose.
Also, they say that question and answer, brainstorming, case-studies, project, discussion
and 6 hat techniques can be used to attain SPS. They also indicate that SPS are gained in
the laboratory classes more effectively during university education and they learn SPS
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during special methods of teaching and material preparation courses as well as laboratory
courses.

DISCUSSION and RESULTS

It is concluded that the most effective method for SPS is laboratory method and the
most effective technique is experimental technique. In the researches, it is found out that
laboratory method is the most effective one for the development of SPS (Kanhi &
Yagbasan, 2008; Temel & Morgil, 2007). Under the light of the related literature, it is seen
that the effects of various learning methods and techniques on the development of SPS are
investigated (Aktamis & Ergin, 2008; Anagiin & Yasar, 2009; Ates & Bahar, 2002;
Bahadir, 2007; Basdas, 2007; Bayir -Budak, 2008; Erdogan, 2010; German, 1996; Keys;
1998). It is concluded that teachers gained SPS mostly in the laboratory classes during
university education. In parallel, Simsekli and Calis (2008) found that science laboratory
classes are the most effective for developing SPS for elementary school prospective
students.

SUGGESTIONS

Teachers say that SPS are gained just only in laboratory through special teaching
methods, teaching materials and technologies courses in universities. Thus, SPS must also
be studied in other courses. Teachers express a limited number of methods and techniques
for SPS. In this respect, teachers should be given training about these methods and
techniques in in-service teacher training programs and an awareness should be ensured for
SPS.
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OZET

Ders Kitaplar1 gecmiste oldugu gibi giiniimiizde de egitim 6gretim faaliyetlerinde 6grencilere
yardimci arag- gereclerden en onemlisidir. Bir ders kitabi egitim programlarinda belirlenen amag ve
hedefler dogrultusunda benimsenen 6gretim yaklagimi ve egitimsel dl¢iitlere uygun olarak hazirlanmis
ve O0grenme amagli kullanilan 6gretim materyalidir. Bununla birlikte ders kitaplart dénemin egitim
anlayisinin yaninda sosyo-kiiltiirel yapisi ile bilim ve teknolojisi hakkinda da bizlere bilgi verir. Bu
¢alismanin amaci, cumhuriyetin ilk yillarinda iilkemizde okutulan fen bilgisi kitaplarinin 6zelliklerini
tespit ederek, o giinden bu yana 6grenme-6gretme teorileri, 6lgme-degerlendirme metotlari, kitaplarin
hazirlanmasinda kullanilan gorsel ve tasarim ilkeleri ile baski teknolojilerindeki degisimi
belirlemektir. Bu ¢alisma igin 1926 ilkmektep Miifredat Programina gére Ebulmuhsin Kemal, Naime
Halit ve Harun Resit tarafindan yazilan ve iilkemiz ilkokullarinin besinci siniflarinda okutulan iig
farkli Esya Dersleri kitab1 birinci elden resmi belgelere ulasilarak elde edilmistir. Arastirma bir kitap
inceleme caligmasi 6rnegi olarak dokiiman incelemesi yontemine gore yapilmistir. Bu ¢alismadan elde
edilen bulgulara goére 1926 Esya Dersleri programi, deney ve tecriibelere 6nem vererek, 6grencilerin
yaparak, yasayarak ve diisiinerek 6grenme etkinliklerine katilmalart gerektigini vurgulanmistir. Ders
kitaplarinin ise o zamanin sartlarina goére iyi sayilabilecek diizeyde resim igerdigi, Ogrencilerin
derslerde 6grendigi kavramlarin giinliikk hayattaki uygulama orneklerini verdigi ancak olgme
degerlendirme teknikleri ve egitsel tasarim agisindan zayif oldugu tespit edilmistir.

Anahtar Kelimeler: Ebulmuhsin Kemal; Naime Hali; Harun Resit; Esya Dersleri; Egitsel ve Gorsel
Tasarim;, 1926 Miifredati

GIRIS

Ulkeler egitim faaliyetlerinde yeni davranis, bilgi ve beceri kazandirmak ayrica
sosyal degerlerin geng nesillere aktariminda kitaplar1 kullanmaktadirlar. Ders kitaplari,
Ogretim programlarini dersin hedeflerini gozeterek planli ve programli bir bi¢imde
ogrencilere aktaran temel kaynaktir (Unsal ve Giines, 2003). Diinya tarihi boyunca
egitimde kitap kullanim1 gelisen teknolojiye karsin hi¢c degismeden 6nemini siirdiirmiistiir.
Kitaplarin egitimdeki kiymeti eski zamanlardan beri bilinmesine karsin kitaplarda resim
kullanim1 1850 yilinda baslamistir. {lk asamada kabul gérmese de okul kitaplarinda resim
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kullanim1 giderek yayginlasmis ve bilhassa Tabiat ve Fen kitaplarinda gérsel malzemenin
ogrenime biiyiik katkis1 oldugu fark edilmistir (Anonim, 1930; Yagbasan, 2005).

Diinya egitim tarihi incelendiginde Esya dersinin konularinin c¢ocuk egitiminde
kullanilmasia iligkin ilk tartigmalar ilkcagdan beri yapilmaktadir. Ancak Esya dersinin
kurucusu olarak Johann Amos Comenius bilinmektedir. Comenius “Orbis Sensualium
Pictus” adli eserinde ilkegitimde cocugun giinlik yasaminda kullandigi esyalarin ve
resimlerin 6nemli bir materyal oldugunu agiklamistir. Bu tartismalar 18.yy’da daha fazla
tartisilmaya baslanmis ve aydinlanma felsefesinin de yardimiyla tabiat bilimlerinin ders
kitaplarinda yer almasi kararlastirilmistir. Ilkokul programlarma 18.yy’da giren esya
dersleri ilk agamada iist siniflarda yer almis 19.yy’da ise alt smiflarda okutulmaya
baslanmistir (Anonim, 1930).

Fen Bilgisi olarak adlandirilan derslerin Tiirkiye’deki tarihi 1845 yilinda ilk ve orta
dereceli olarak agilan riistiyelerin programlarina girmesi ile baslamistir. 1869 yilinda
Maarif Vekili Saffet Pasa tarindan hazirlanan Maarif-i Umumiye Nizamnamesine gore
[lkokullarda Malumat-1 Nafia dersi yer almis, daha sonra Esya dersleri, Tarim veya Aile
bilgisi isimleriyle okutulmustur. Ilk defa Esya dersi ismi 1899°da Idadilerin birinci
sinifinda I[lm-i Esya adiyla kullanilmaya baslanmisti ayrica II. Abdiilhamit doneminde
acilan Inas(Kiz) Riistiyesinin programinda da Esya ve Malumat-1 Nafia dersi
bulunmaktaydi (Baymur, 1936; Tazebay, 1992, Binbasioglu, 2005). Esya derslerinin ana
gayesini ve igerigini ¢ocugun c¢evre ile uyumunu saglamak i¢in bilgi ve becerileri
kazandirma diislincesini gerceklestirmek amaciyla gozlem, deney ve inceleme yapmak
olusturmustur. Bu amagla derste pratik ¢alisma ve laboratuar faaliyetlerinin yapilmasi
gerekirken cumhuriyet yillarina kadar bu c¢aligmalarin ihmal edildigi gozlenmistir
(Binbasioglu, 2005).

Cumbhuriyet déoneminden 6nce yapilan son programlardan olan 1913-1914 tarihli
Mekatib-i  Ibtidaiyye-i Umumiyye Nizamnamesinde ilkokullar alti yil olarak
diizenlenmistir. Bu programda Esya Dersi birinci sinifta 4 saat, diger saatlerde 2’er saat
okutulmustur. Fizik ve Kimya konularmni kapsayan Esya dersinin yam sira, Malumat-1
Tabiiye ve Tatbikati adiyla anilan derste ziraat hayati ve cevreden bahsedilmekteydi
(Tazebay 1992; Binbasioglu, 2005). Egitimci Sadrettin Celal’e gore esya derslerinden
beklentiler sunlardir (Okan, 1983);

e (ocuklarda diisiinme, gérme, inceleme, gdzlem, elestiri gibi zihni yetenekleri
kazandirmak
e (Cocuklarin kendi gozlem ve incelerinin derslere temel yapmak

Cumhuriyetin ilanmin ardindan hazirlanan ilk program 1924 tarihli Ilkmektep
Miifredat Programidir. 1924°de toplanan 2.Heyet-i {lmiye kararlarma gore ilkokullar alti
yildan bes yila indirilmis ve bazi derslerde degisiklikler yapilmistir. Osmanli doneminden
cumhuriyet donemi egitimine gecis mahiyetinde disliniilen bu degisikligin ardindan
cumhuriyet déneminin ilk kapsamli programi 1926 yilinda Ilkmektep Miifredat adiyla
hazirlanmistir (Aslan, 2010). Bu program yeni yetisecek nesillere cumhuriyet rejimini
benimsetmek ve bu rejimin fazilet ve ideolojisini aktarmak istemekteydi. Program
ilkokulun ilk ii¢ smifin1 birinci devre, dérdiincli ve besinci siniflart ise ikinci devre olarak
adlandirmigtir. 1926 programinin eski programlardan farkli yonleri sunlardir;

e Ogretim daima ve son derece pratik ve ayani olmalidir.

e Bilgiden cok cevrede gecerli olacak ve ise yarayacak bilgiler, iyi aliskanliklar
kazandirmak amaclanmalidir.
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Daha 6nce ylriirliikkte olan miifredat programlarda dersler birbirinden bagimsiz ve
ayr1 olarak okutulmakta iken 1926 miifredat programinda toplu 6gretim ilkesi geregince
biitiin dersler Hayat Bilgisi dersi lizerinden verilmesi kararlagtirilmistir (Akytiz, 2009:347,
Sahin, 2009). Ayrica 6gretimin gézleme ve 6grencinin kisisel ¢alismalarina dayanmasi,
tiim derslerin 6grenciyi kisisel calismaya tesvik etmesi amaglanmistir (Binbasioglu, 2005).
Bu sekilde agiklamasini bulan niteliklere iliskin bilgilerin hazirlanmasinda Atatiirk’iin
sozlerinin etkisi oldugu bilinmektedir. Atatirk 1 Mart 1923°de TBMM’de yaptigi
konusmada “egitim ve ogretimde uygulanacak yontem, bilgiyi insan i¢in fazla bir siis,
baski araci yahut uygarca bir zevkten ¢ok maddi yasamda basart saglayan pratik ve
kullanilabilir bir arag...” olmasini istemistir (Binbasioglu, 2005). Cumhuriyet doneminin
hemen basinda Atatiirk tarafindan aciklanan bu goriisler 1926 miifredat programina
yansimig ve ilkokullarin amaclari bu dogrultuda belirlenmistir. Yaparak ve yasayarak
ogrenme tesvik edilirken ilkokullarda tiim derslerin Hayat Bilgisi dersi etrafinda islenmesi
istenmektedir. Cavit Binbasioglu’na gore konularin birbirinden bagimsiz ve ayr1 6gretimi
geleneksel bir yontemdir. Ve cocuga bilgi kazandirmayr hedeflemektedir. “...oysa
cocugun zihni gelisme halindedir, gelisimini heniiz tamamlamamistir. Bunun i¢in ¢ocuk
gelisimini tamamlamaya yardim edecek bir egitime muhtagtir...”. 1926 programina gore
ilkokulun dordiincii ve besinci siniflarinda derslerin birbirleriyle paralel gitmesi, bir
digerini pekistirmesi, derslerin miimkiin oldugu kadar hayat ve c¢evre ile iligkili bir bigimde
ogretilmesi istenmekteydi. Ayrica 6grencinin kisisel calismasina 6nem verilmekte, derste
is ve etkinlikler onemsenmekteydi (Binbasioglu, 2005). 1936, 1948, 1968 ve daha sonraki
yillarda yapilan programlarda ise, daha ¢ok Diinya'ya ve gelismis lilkelere agilma egilimi
agirlik kazanmis, 68rencilere, eskiye gore daha fazla bilgi ylikleme ve entelektiiel insan
yetistirme diislincesi 6n planda tutulmustur (Yiiksel, 2003).

Gilinlimiizde bilisim teknolojilerindeki muazzam gelismeye ragmen ders kitaplar
egitim-ogretim silirecinde yer alan gorsel araglar i¢inde en fazla kullanilanidir (Demirel ve
Kiroglu, 2005). Arastirmalar gostermektedir ki, Ogretmenler ders kitaplarina ¢ok
giivenmektedir ve derslerinde kitaplar1 yogun bir sekilde kullanmaktadirlar (Chiappetta,
Fillman ve Sethna, 1991; Yore, 1991; Ceyhan ve Yigit, 2004). Bu nedenle ders kitaplari
fen Ogretiminde Ozel bir Onemi sahiptir ve belirli Olgiitlere gore hazirlanip
degerlendirilmeli (Chiappetta, Fillman & Sethna, 1991; Kanli ve Yagbasan, 2004; Giizel
ve Adibelli, 2011) ve bir egitim miifredatinin ayrintili acgiklamasindan ¢ok daha fazla
ozelliklere sahip olmalidir. Her 68retmenin dgretim teknik ve yontemleri farkli olabilecegi
gibi her Ogrencinindi egitimsel ihtiyaclar1 farklidir. Bu nedenle biitiin 6gretmen ve
ogrencilere hitap eden ve onlarin biitlin ihtiyaclarmi karsilayan bir ders kitab1 yoktur.
Ancak genel olarak soylenebilir ki bir ders kitab1 6grencinin ilgisini ¢gekmeli, derse kars1
ilgi uyandirmali ve okuma hevesini arttirmahidir (Kilig ve Seven, 2008). Bir ders kitaba,
yazar ya da yazarlarinin bilgi ve yetenegine gore sekillenir ve hazirlayanlarin sunusuna
gore farkli teknik ve Ogretim metotlarinda hazirlanmis ders kitaplar1 egitim-68retim
stireclerinde kullanilir. Son yillarda Tiirkiye’de ders kitaplarmin degerlendirilmesine
yonelik yapilan ¢alismalara siklikla rastlanmaktadir (Cepni, Ayvaci ve Keles, 2001; Unsal
ve Giines, 2002; Unsal ve Giines 2003; Kanli ve Yagbasan, 2004; Karamustafaoglu ve
Ustiin, 2004; Semerci, 2004; Gonen ve Kocakaya, 2006; Yildiran, 2007; Demir, Maskan,
Cevik ve Baran, 2009; Giizel ve Adibelli, 2011). Bu c¢alismalar incelendiginde arastirma
yontemlerinin farkliligina ragmen ders kitaplarinda olmasi gereken genel ozellikler
asagidaki gibi siralanabilir.

e Egitsel tasarimi veya igerik ilkelerine uygunluk
e Gorsel Tasarimu ilkelerine uygunluk
¢ Dil ve anlatim ilkelerine uygunluk
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Bu aragtirmada, 1926 programima gore hazirlanmis ve o donem {ilkemiz
ilkokullarmin 5. siniflarinda okutulmus ti¢ adet “Esya Dersleri” kitab1 incelenmis ve elde
edilen veriler donemin teknolojik imkanlar1 da goz oOniinde bulundurularak egitsel ve
gorsel tasarimi ilkeleri baglaminda degerlendirilmistir.  Ulkemiz 1928 yilinda latin
harflerine gectigi igin incelenen kitaplarin dil ve anlatim yoniinden problemli olacag:
diisiincesiyle bu ilkelere uygunluk arastirma kapsami disinda tutulmustur. 1930’lu
yillardan giiniimiize sosyal yasamdaki degisime bagl olarak egitim diisiincesinde de biiyiik
degismeler oldugundan arastirmada bu durum goz Oniinde bulundurulmustur. Gegmiste
okutulan kitaplarin incelenmesi Tiirk fen egitimi tarihi agisindan 6nemli oldugu kadar
O0grenme-O0gretme teorileri, Olgme-degerlendirme metotlar1, kitaplarin hazirlanmasinda
kullanilan gorsel ve tasarim ilkeleri ile baski teknolojilerindeki degisme ve gelismeleri
gérmemiz acisindan da yararli oldugu diisiiniilmektedir.

Bu arastirmada 1926 miifredatinda yer alan “Esya Dersleri” programinin 6zellikleri
incelenmis ve bu programa gore yazilan ve donemin ilkokullarinda okutulan ii¢ adet Esya
Dersleri kitab1 degerlendirme 6lgegi kullanilarak egitsel ve gorsel yonden incelenmesi
amactyla yapilmistir. Bu amag cercevesinde asagidaki sorulara cevap aranmis ve bu
arastirma asagidaki sorularla sinirlandirilmistir.

1. 1926 “Esya Dersleri” dersinin 6zellikleri nedir?
2. 1926 “Esya Dersleri” programina uygun hangi kitaplar okullarda okutulmustur?
3. Incelenen kitaplarin egitsel ve gorsel yonden &zellikleri nelerdir?

YONTEM

Bu calismada, nitel arastirmalarda veri toplama yontemlerinden biri olan dokiiman
incelemesine bagvurulmustur. Dokiiman incelemesi, arastirilmasi hedeflenen olgu veya
olaylar hakkinda bilgi iceren yazili materyallerin analizini kapsar. Egitim ile ilgili bir
aragtirmada su tiir dokiimanlar veri kaynag: olarak kullanilabilir: egitim alaninda yazilmis
ders kitaplari, program (miifredat) yonergeleri, okul i¢i ve dis1 yazismalar, 6grenci kayitlar
vb. (Yildirim ve Simsek, 2004).

Bu amagla 1926 Ilkokul Programi ve bu programa gore ilkokul 5.smflar igin
“Ebulmuhsin Kemal” “Harun Resit Kocacan” ve “Naime Halit” ve tarafindan yazilan ders
kitaplarina birinci elden ulasilmistir. Arastirmada incelenen kitaplarin 6zellikleri Tablo
1’de gosterilmistir. Bunun yaninda literatiir taramasi yapilarak (donemin 6zellikleri de goz
ontinde bulunduruldu) bir fen bilgisi ders kitabinda bulunmasi gereken 6zellikleri igerecek
sekilde bir degerlendirme 6l¢egi hazirlandi (MEB, 1995; Cepni, Ayvact ve Keles, 2001;
Karamustafaoglu ve Ustiin, 2004; Yildiran, 2007; Demir, Maskan, Cevik ve Baran, 2009,
Karaosmanoglu ve Ustiin, 2004; Ozsoy, 2007). Kitaplar tiimiiyle satir satir okunarak
fiziksel ozellikler, egitsel tasarim ve gorsel sunum bakimlarindan degerlendirme Slgegi
temel alinarak incelenmistir (Tablo.2). Arastirmada, arastirmanin temelini olusturan bir
kavramsal g¢erceve bulundugundan veriler belirlenen Olgiitlere gore kodlanmis, elde edilen
bulgular word dosyasina atilarak verilerin analizi yapilmis ve kitaplarin 6zellikleri tespit
edilmistir. Bu siiregte elde edilen bulgular 2 fizik ve 1 fen ve 1 biyoloji akademisyen ve
Ogretmeni ile tartisilmistir.

Tablo 1. 1926 Programina gore ilkokullarin 5. Smiflarinda Okutulan Esya Dersleri Kitaplar

Yazan Kitabin Adi Yayincisi Basim Yili
Ebiilmuhsin Kemal Esya dersleri Tiirk Kitapgiligi-Istanbul 1932
Harun Resit Kocacan Yeni Egya Dersleri Tiirk Kitapgiligi-istanbul 1936

Naime Halit Esya dersleri Tiirk Negriyat Yurdu 1936
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Tablo 2. Esya Dersleri Kitaplar: icin Icerik Analizi Degerlendirme Kriterleri

e Kitaplarin kapak tasarim1 ve kapak bilgileri (kapagin estetik ve albenisi yayinevi, yazar, kitap adi
ve siuf diizeyi vb. bilgileri)

Bagliklarin etkili diizenlenmesi

Kitaplarda sozliikk ve kaynakga diizenlenmesi

Sayfa numarasinin bir tasarim 6gesi olarak diizenlenmesi

Icindekiler listesinin islevsel ve etkili bigimde diizenlenmesi

Yazi boyutlarinin 6grenci diizeyine uygunlugu ve yazi karakterinin okunabilirligi

Gorsel dgelere yeterince yer verilip verilmedigi

Gorsel 6gelerin (resim, fotograf, sema vb.) tasarimi ve mesaj aktarimina katkida bulunmalari
Gorsel 6gelerde 6grenci diizeyine uyulmast

Kitaptaki resim, ¢izim ve semalarin metnin igerigine uygunlugu ve tutarlilig:

Kitapta 6zet ve tekrar boliimlerinin olup olmadigi

Konularin ve gorsellerin gergek yasam ile baglantili olup olmadigi

Kitapta 6l¢me degerlendirme etkinliklerine yer verilip verilmedigi

Kitap boyutlarinin 6grenci diizeyine uygunlugu, baskinin net, diizgiin ve temiz yapilmasi
Kitapta dgrencilere kazandirilacak bilgi ve beceriler icin yeteri kadar 6rnek verilip verilmedigi

BULGULAR

1926 Programina Gore Esya Dersleri

1924 programindaki Tabiat Tetkiki” dersi, 1926 programinda ‘“Tabiat Dersleri” ve
“Esya Dersleri” adi altinda ikiye ayrildi. Bu son programa gore “Tabiat Tetkiki” dersi 4 ve
5. smiflarda haftada ikiser saat okutulurken fizik ve kimya konularini kapsayan “Esya
Dersleri” ise sadece 5. smifta ve haftada 2 saat olarak okutulmaktaydi. Programda ilgili
derslerin ana hedefi sdyle aciklanmaktadir (MEB, 1930). Dérdiincii ve besinci siniflarda
verilen Tabiat Tetkiki ve Esya Derslerinin ilk amact ogrencilere her giin tabiatta
Karsilastiklar: hadiseleri agiklamak, kullanacaklart esyalar hakkinda ve bu aletlerin
calisma prensipleri hakkinda bilgi vermek olarak belirlenmistir. Ayrica yiiksek tahsil
vapmayt diistinen 6grencileri ileride temel teskil edecek bilgilere hazirlamak da diigiiniilen
amaclardandi.

1936 programinda ise bu iki ders, ilk mektebin ilk déneminde toplulugun bir nevi
devami olmak ve boylelikle iki devre arasinda bir sistem uygunlugu temin etmek ve
ortaokuldaki Fen bilgisi derslerinin tertibine uydurulmak maksadiyla tekrar ‘“Tabiat
Bilgisi” adini alarak birlestirilmistir (Cicioglu, 1985).

Fen Ogretiminde tecriibe ederek Ogrenmenin etkisi tartisilmaz bir gergektir. 1926
miifredat programinda o6zellikle temel derslerde yaparak ve yasayarak ilkesine vurgu
yapilmis ve bu prensip derslerin islenmesinde dikkat edilecek hususlar adi altinda
aciklanmistir. Bunu programdaki dersin islenisi ile ilgili 6gretmenlere yazilmis asagidaki
10 maddelik agiklamalardan anliyoruz (MEB,1930: 97-98).

Tedriste dikkat edilecek cihetler:

A) Derslerde talebenin en yakinindaki esyayt hareket noktast ittihaz etmelidir.

B) Dersler behemehal tecriibeye ve miisahedeye miistenit olmalidr.

C) Yapilmast miimkiin olan tecriibeler mutlaka yapilmalidir.

D) Tecriibelerin yalniz muallim tarafindan yapimas: kafi degildir. Imkan derecesinde bizzat
talebenin de yapmast lazimdir.

E) Mekteplerde her vakit kafi vesait bulunmast imkansizdwr. Bu cihetle derslerin mektep
haricinde tetkik ve miisahedelerle canlandirilmast ve takviye edilmesi lazimdir. (Mesela,
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benzin ve saire motorleri hakkinda verilecek dersin imkan miisait olan yerlerde evvela bir
otomobil veya traktor ve yahut sabit bir motériin tetkikina istinat etmesi lazimdir.)

F) Miisait zamanlarda civarlardaki fabrikalar, ziraat ve sanayi mektepleri, tamirhaneler,
garajlar ziyaret edilmelidir.

G) Bircok tecriibelerin kolayca ve ucuzca tedarik edilebilen bazi vesait (mesela: adi bir
bardak, bir miktar cam boru, basit bir ispirto lambasi, bir iki kapsiil veya adi bir cezve ve
tiip) ve birkag nevi ecza ile pek ala yapilabilecegi daima hatirda tutulmalidir.

H) Talebenin sayi yalniz kitaptan ¢alismaga munhaswr kalmamalidir. Her talebenin bir ders
defteri olmali. Bu deftere yapilan tecriibelerin kroki ve resimleri, neticeleri, ziyaretler
esnasinda ogrenilen malumat kisaca yazilmalidir.

D) Talebeye ara sira tetkik mevzular: vermeli ve onlar bu mevzular: bizzat tetkik ederek kiiciik
raporlar tanzim etmelidir. Bu raporlarin dersanede okunarak miinakasa edilmesi faideli
olur. Raporlar icapeden sekil ve niimunelerle beraber talebenin mesai defterine gecirilir.

K) Tedrisatin bir mihver etrafinda devrederek hayata siki bir surette raptedilmesine itina
olunacaktir. Programdaki mevzular bu noktai nazara gére ayrilmistir. Yalniz bunlarin
sirasint muallimler, esasa sadik kalmak sartiile zaman ve mekan icabina gore tedbil
eyliyebilirler.

Yukaridaki aciklamalardan da anlasildigi gibi program, derslerde deney ve
tecrilbbelere Onem vermis, Ogrencilerin yaparak, yasayarak ve diislinerek 6grenme
etkinliklerine katilmalar1 gerektigini vurgulanmustir. Ogrencinin derste her deneyi-
tecriibeyi bizzat gergeklestirmesi onun yeni 6grendigi bilgi karsisinda biiyiik bir zevk
duyarak derse baglanmasini saglayacagi iddia edilmistir. Ciinkii 6grencinin kendi meraki
ve faaliyeti ile ortaya c¢ikacak sonucu biitiin hayatinda unutmamak {izere Ggrenecegi
diistiniilmektedir (Naime Halit, 1933). Cagdas pedagoglara gore Ozellikle uygulamali
derslerde kiiclik aktivite ve deneylere yer verilmelidir. Bu aktiviteler sayesinde
ogrencilerin konuya ilgilerinin artacag: diigiiniilmektedir (Yagbasan, 2005). Bunun yaninda
cevredeki tesislerin ziyaret edilmesinin istenmesi 0grencilerin derste isledikleri konulari
giindelik hayatta kullanimina iligkin aligtirmalar1 sunarak gozlem yapma, bilgi toplama,
hipotez kurma becerilerini gelistirmeyi amaglamaktadir. Ayrica, bu ziyaretler esnasinda
ogrencilerin aldiklar1 notlar, cizdikleri krokiler, resimler ve bu raporlarin derslerde
tartisilmasinin istenmesi onlarin bulgularini sunma ve sorgulama becerilerini gelistirmeyi
amaclamaktadir. Pestalozzi’ye gore insan bilgiyi ¢evresinden gozlem ve tecriibe yolu ile
elde etmektedir. Bu diisiinceden hareketle 1926 miifredat programinda sik sik vurgulanan
derslerin hayat ile irtibatli olmasi esast Esya dersi icin daha fazla 6nem kazanmakta ve
ogrenciler simmif disinda bilgiyi kendisi kazanmali, yanlislar1 kendisi diizeltmeli ve
yasayarak 0grenmeye ¢alismalidir (Baymur,1936; Can, 1937).

Bununla birlikte, programda, 6gretmen i¢in konu sinirlhiliklari, ders isleyis teknik ve
stratejileri ile diger derslerle iligkiler konusunda herhangi bir bilgi verilmemistir.
Ogretmenler konular1 &grenci seviyesine gore nasil belirleyeceklerini, dersi islerken
kullanacaklar1 teknik ve stratejileri, ders kitaplar1 ve kendi tecriibelerine gore
belirlemislerdir. Ayrica esya dersleri programi glinlimiiz okul programlarinin ayrilmaz bir
parcast olan 6lgme ve degerlendirme yontemlerine hi¢ deginmeyerek 6grencilerin nasil
ogrendikleri ve egitimin etkinligi hakkinda &gretmenlere bilgi veren bir doniit sistemi
sunmamistir. Ancak, programdaki “raporlar icapeden sekil ve niimunelerle beraber
talebenin mesai defterine gegirilir.” seklindeki agiklama, glinimiiz programlarinda hem
O0gretmen hem de o6grenci i¢in bir degerlendirme yontemi olarak kullanilan iiriin secki
dosyas1 kavramini cagristirmaktadir. Fakat program, Ogrenci mesai defterinin ne ise
yaradiglr ve hangi amaclara hizmet ettigi konusunda 6gretmenlere bilgi vermemistir. O
donemde “Ebulmuhsin Kemal” ve “Naime Halit” tarafindan yazilan “Esya Dersleri” ile
“Harun Resit Kocacan® tarafindan yazilan “Yeni Esya Dersleri” adiyla basilan i¢ adet ders
kitab1 vardir. Bunun yaninda ders kitab1 olmayip ta ilk ve orta mektepler i¢cin muallim
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“Kemal Kaya” tarafindan “bu derslerde kullanilan cihazlarin az bir masrafla talebe
tarafindan meydana getirilmesi ve bunlarla yapilacak denemeler” amaciyla 6gretmenler
icin yazilmis “Yeni Mektepte Esya, Fen Bilgisi Atolye” adli bir kitapta mevcuttur (Kaya,
1934). O zamandan giiniimiize egitim yontem ve teknikleri ile baski teknolojisinde bir¢ok
gelisme yasandigindan bu ders kitaplarint glinlimiiz ders kitaplariyla kiyaslayamayiz.
Bununla birlikte kitaplarin genel 6zellikleri asagida verilmistir.

Bu calismanin konusunu olusturan Esya Ders kitaplarinin big¢imsel analizine
gecmeden once 1933 yilinda Adapazari ilk Mektep Miifettislerinden Mehmet Nureddin
Bey’in yazdigi “Mesleki Konusmalar adli kitapta Ogrencilere okutulacak hangi esaslar
dahilinde secilebilecegini aciklamaktadir. Buna gore; kitaplar yiriirliikkteki miifredat
programina uygun olmali, imlas1 diizgiin, basilisinin sade ve temiz olmasi, resimlerinin
sadeligi, bollugu ve giizelligi ile 6grencinin ilgisini ¢ekecek seviyede olmasi, resimlerin
konularla uyumlu olmasi istenmekteydi. Ayrica kitaptaki ifadelerin ¢ocuklarin seviyesine

ve lehcesine yakin olmasi ve okuma parcgalarinin uzun olmamasi tavsiye edilmekteydi
(M.Nureddin, 1933).

Esya Dersleri Kitaplarinin Egitsel ve Gorsel Ozellikleri

Sekil.1ve 2'de goriildiigii gibi kitaplarin 6n kapaginda dersin igerigine uygun resim
vardir ve ilgi g¢ekicidir. Naime Halit'in yazdig1 kitabin (NH) kapak resmi renkli iken
digerleri siyah beyazdir. Her {i¢ kitabin 6n kapaginda kitabin adi, okutulacagi sinif,
yazarmin adi ve hazirlayan yaymevinin adi vardir. Bununla birlikte Ebulmuhsin Kemal'in
yazdig: kitap (EK) Maarif Vekéleti Milli Talim ve Terbiye heyeti tarafindan ilk mektepler
icin kabul edilmisken, diger iki kitap Kiiltiir Bakanliginca onaylanmistir. Bunun sebebi
Milli Egitim Bakanliginin 1923'ten 27 Aralik 1935 tarihine kadar "Maarif Vekaleti", 28
Aralik 1935'den 21 Eyliil 1941 tarihine kadar "Kiiltiir Bakanligi" adiyla ¢aligmalarini
stirdiirmiis olmasindandir (MEB, 2012).

(a) (b)

Sekil 1. Kitaplarin dig kapaklari.(a) Ebulmuhsin Kemal (b) Naime Halit
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Sekil 2. Kitaplarin i¢ kapaklari.(a) Ebulmuhsin Kemal (b) Naime Halit (C) Harun Regit

Her ¢ kitapta da Ogrenciye hitap eder tarzda yazilmis bir 6nsdz yoktur. Ancak
Harun Resit tarafindan yazilan kitabin 152. sayfasinda 6gretmenlere hitaben yazilmig bir
metin goriilmektedir (Sekil.3a). Bu metinden kitabin Maarif Vekaleti tarafindan kendisine
terciime ettirildigi anlagilmaktadir. Bununla birlikte Naime Halit tarafindan yazilan
kitabiin giris kisminda iki sayfa olarak programdaki kazanimlara yer verilirken Harun
Resit tarafindan yazilan kitabin en son alt1 (153-157) sayfasinda “Esya Dersleri Resmi
miifredat Programi1” baglig1 altinda program tanitilarak kazanimlara ve derslerde uyulacak
kurallara yer verilmistir (Sekil.3b).

Esya Dersleri
Resmi Mifredat Programi’

programlarda «Tabiat tetkikis unvam al-
mevzulana bir kasm  fizik ve Iu-y-

graf ve diger elektrik tatbikati, evlerde kullanilan
aniki alotler, Mhtnlllh...l-‘ldk ve mihanik

(@) (b)
Sekil 3. (a) Harun Resit’'in kitabinda ogretmenlere hitaben yazilmis metin (b) Harun Resit’in
kKitabimin son sayfalarinda yer alan “Esya Dersleri” programinin ilk sayfasi.
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Ebulmuhsin Kemal tarafindan yazilan kitabin son ii¢ sayfasinda Fihrist bagligi
altinda icindekiler kismi1 yer alirken diger iki kitapta igindekiler kismina yer verilmemistir.
Bununla birlikte her ii¢ kitapta da sozliik ve kaynakgaya yer verilmemistir (Sekil.4).

Sekil 4. Ebulmuhsin Kemal'in kitabinda fihrist

Harun Resit tarafindan yazilan kitapta sayfa numaralari {ist orta ve metin disindayken
diger iki kitapta sag-sol list koselerde ve metnin disindadir. Bununla birlikte kitaplarda,
1930'Iu yillar icin gayet iyi sayilabilecek miktarda resim kullanildigr ve bu resimlerin
giinliik yasam ve o donemin teknolojik uygulama oOrneklerini igerdigi goriilmektedir.
Ancak bazi resimlerin Tiirk sosyal ve kiiltiir yapisina uygun olmamasi ve iizerindeki
yabanci dildeki yazilar her {i¢ kitabin yaziminda yabanci kaynaklardan yararlanildigini
gostermektedir (Sekil.5).

-

— T

» Iv i ‘ ; ’ _!'.L'" Dbetnlens '

Elektrik svri .d.‘an kagacaps igin bulutun his mikitae
wilapet clektrigin yokeder, Razan da, bulstun elektrigini

VOLAN denilen biyik bir tekerlefi da

hareketinl  kayiy~
lar ve digh cark-
Iar vasitasile b«
tin fabrikaya teg-
mil eder.

Lokomotifler, bu-
har makineleridir.
Burada sagh sollu
olmak Gzere iki
silindir lle pistos

nun gtdup gelen kollart  gordlir. Bllhf i

lekule“cvl cevirir. BilyQk (Ol!uﬂ'h !
neleri vardir. Bunlar  geminin lﬂﬁh‘. ;
bir pervaneyi covirirler. Pervane suya ¢

gemiyi iler,

Lty
Kazanm suvunu mtmak ve w )

(M 85 Yildurom slpert )

HAVA

s u fond. "u.L:lu
WM‘MMM

; Wuyubsr, cerremizdeki bogiuk; hulisa
ber boy yer Bava ile doluder, Gar
halindeki cisimleria ea Gmeml sfat:

B icin (hara) da her boy butdopu yeri
| doldermustur. Have sdrinmer. cla-

@) (b)

Sekil 5. Kitaplardan sayfa numarast ve resim érnekleri (a) Ebulmuhsin Kemal (b) Naime Halit
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Harun Resit tarafindan yazilan “Yeni Esya Dersleri” kitabinda kullanilan yazi
karakterlerinin punto biiytikliigii 5. siif 68renci seviyesine uygun iken “Naime Halit” ve
“Ebulmuhsin Kemal’’in kitaplarindaki punto biiyiikliigli 6grenci seviyesine gore kiigiiktiir.
Her ii¢ kitapta da iinite, boliim, konu ve alt bagliklarda bir birliktelik bulunmamaktadir. Bir
initenin, boliimiin ya da konunun nereden basladigi anlasilamamaktadir. Harun Resit
tarafindan yazilan kitapta baz1 basliklarda numaralandirma kullanilmaya gidilmis fakat bu
numaralandirma diizenli yapilmadigindan karisikliga sebep olmustur (Sekil.6a). Bununla
birlikte ayni seviyedeki bagliklarda da farkli puntolarin kullanilmasi karisikligr iyice
artirmigtir.  Ebulmuhsin  Kemal ve Naime Halit tarafindan yazilan kitaplarin ana
basliklarinda farkli puntolar kullanilmis ve numaralandirmaya gidilmemistir. Ancak
Ebulmuhsin Kemal’in kitabinda bazi konu alt basliklarinda sistemsiz bir numaralandirma
yapilmustir (Sekil.6b).
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(@) (b)
Sekil 6. (a) Harun Regsit'in kitabinda baghk kullanimini gésteren drnek bir sayfa (b) Ebulmuhsin
Kemal’in kitabinda baslik kullanimini gésteren ornek bir sayfa

Harun Resit ve Ebulmuhsin Kemal tarafindan yazilan kitaplarda iinite ya da konu
sonunda degerlendirme sorular1 yer almazken Naime Halit tarafindan yazilan kitaptaki bazi
konularin sonunda sorular ve hemen altinda cevaplar1 bulunmaktadir. Ancak bazi konu
sonu degerlendirme sorulart Hulasa (Ozet) bashig1 altinda verilerek iiniteler arasi birlik
saglanmamistir. Bununla beraber Ebulmuhsin Kemal tarafindan yazilan kitapta her konu
sonunda Hulasa basgligi altinda 6zet verilirken (Sekil.7a) Harun Resit tarafindan yazilan
kitapta konu veya {nite sonlarinda 6zet kismina yer verilmemistir. Naime Halit'in
kitabinda ise sadece bazi1 linite veya konu sonlarinda 6zet verilmistir (Sekil.7b).
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(a) (b)
Sekil 7. () Ebulmuhsin Kemal’in kitabinda her konu sonunda éozet vardwr. (b) Naime Halit'in
kitabimin konu sonlarinda soru ve cevap seklinde ozet vardur.

Incelenen ii¢ kitapta da resimler yazili metin igerigi ile iliskilidir ve resimler yazili
metnin igerisine uygun bir sekilde yerlestirilmistir. Bununla birlikte kitaplarda kullanilan
sekil, grafik ve semalar agik ve net bir bicimde anlagilmaktadir. Harun Resit’in kitabinda
sekil, ¢izim, fotograf gibi gorsel materyaller hem numaralandirilmis hem de altlarina agik
sade ve anlasilir bir sekilde aciklama ifadesi konulmustur (Sekil.8a). Naime Halit’in
kitabinda ise biitiin gorsel materyaller numaralandirilmis ancak biitiiniinde agiklama
ifadelerine yer verilmemistir (Sekil.8b). Her iki kitapta da metin iginde bu
numaralandirilmig gorsellere atiflarda bulunulmustur. Ebulmuhsin Kemal’in kitabinda ise
gorsel materyallerin altlarinda numaralandirma yapilmamig ancak biiyiik ¢ogunlugunun
altinda kisa agiklamalara yer verilmistir.

yahut '
‘olmak ve bu suretle harici hava (le olan mina-
i(oi-lu.- kat edilmiy bulunmak gsarttir. Bu

inde husule gelen clektrik biribirinin ayni degil-

(a) (b)
Sekil 8. (a) Harun Resit’in kitabinda gérsel materyal kullanimi (b) Naime Halit’in kitabinda gorsel
materyal kullanimi
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Her ¢ kitap da, dgrencilerin 6grendikleri temel kavramlari o giinkii teknolojiye ve
giindelik hayata yansidigr durumlara 6rnekler verecek metinlere yer vermistir. Ayrica
kitaplar, 6grencilerin edindikleri bilgi ve becerilerin giinliikk yasantidaki kullaniminin nasil
olacag1 hakkinda oneriler icermektedir. Bunun i¢in Harun Resit ve Ebulmuhsin Kemal’in
yazdig1 kitaplarda “Tatbikat”, Naime Halit’in yazdigi kitapta ise “Taptamalar” baslig
verilmistir. Sekil 9(a), metallerin 1s1 sonucunda genlesmesinin, Sekil 9(b) ise 1s1 ve sicaklik
konusunda ogrencilerin derslerde 6grendigi kavramlarin gilinlik hayattaki uygulama
orneklerini gostermektedir. Bununla birlikte ti¢ ders kitabi da, konularla ilgili olarak
ogrencilerin kendilerinin okul diginda da yapabilecekleri etkinliklere yer vermektedir.

Tatbikat — Tekerlekieore gember gagiril-
mesl: Arabacilar tekerleklere demie gember gegic
recekleri vakit evvelda bu gembeorderi istirlar  sonra
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kolay dagplmasna  meydan birakmazlar. Kogn
demir ¢emberi e
kedeie  gegirdiklon
sonra zerine sudok-
meleri adag  ksimlas ?‘g:’ g
an kzgin  gemberle ST
totugmamas  igindir oo
(sekal A7) A
Roylar ve tel g iy 17 — Arabacilar demir
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r
(a) (b)

Sekil 9. (a) Harun Regsit’in kitabinda “Tatbikat” basligi altinda verilen giinliik hayattan bir 6rnek

(b) Naime Halit’in kitabinda “Taptamalar” bashgi altinda verilen giinliik hayattan bir
ornek.

TARTISMA

Ulasilabilen kaynaklara gore, ders kitabmn ilk defa Eski Misir’da M.O. 4000
yillarinda papirus rulosu lizerine yazilip ¢izilmis matematik, tip ve diizlem geometri ile
ilgili olarak ortaya ¢iktig1 sdylenebilir (Kaya, 2002). Ders kitabi, bir egitim programindaki
amag¢ ve hedefler dogrultusunda dersin kazanimlar ile ilgili bilgileri 6grenci seviyesine
uygun olarak sunan 6gretim materyalidir. Ayrica ders kitab1 6gretmene ders, iinite ve konu
plan1 yaparken kullanacagi bir taslak saglar; fazla miktardaki ilgili bilgileri 6zet halinde
sunar, Ogretmeni ders i¢gin materyal hazirlamaktan kurtarir; 6gretmenlere bilgi ve
etkinliklere iliskin organize edilmis bilgiler temin etmektedir (Akt. Yildiran, 2007). Ders
kitaplar egitim-6gretim siirecinde yer alan gorsel araglar igersinde en fazla kullanilanidir
(Demirel, 1999). Kitaplar, egitimde Ogretmenin bilgilerini 6grencilere daha sistemli bir
sekilde sunmasini saglamaktadir. Ogretmenlerin bilgileri kullandiklar1 ders kitaplariyla
siirlidir ve ders kitaplarinda verilen kavramlarla genis 6l¢iide benzerdir (Papageorgiou &
Sakka, 2000). Benzer sekilde ders kitaplart Tiirkiye’de de ders kitaplari, temel bir bilgi
kaynagi olup derslerde en ¢ok kullanilan materyallerden birisidir ve sinif i¢i 0gretim
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igerigini biiyiik Ol¢iide belirler (Kilig ve Seven, 2002; Kaya, 2002; Tertemiz, Ercan &
Kayabasi 2001; Semerci, 2004). Bundan dolayr Ogretmenler kendilerini ders kitabi
kullanmak zorunda hissettiklerini ortaya c¢ikarmustir. Ders kitaplart 6grenciler i¢in de
onemli kolaylik getirmektedir. Kitap, 6grencinin 6gretmenden elde ettikleri bilgiyi istedigi
mekan ve zamanda tekrar etme imkanini1 6grenciye vermektedir (Yagbasan, 2005).

Egitim teknolojisindeki gelismelere bagli olarak Ogretim arag, gere¢ ve
materyallerinde bir¢ok gelisme yasanmustir. Ancak, higbir teknolojik gelisme ders
kitaplarinin yerini alamamustir. Egitsel yonden kitap, yazili ve basili bir 6gretme ve
O0grenme ortamidir. Ayrica, kitap 0grenme yasantilarima kaynaklik eden caligma gereci
olarak da tanimlanabilir. Milattan dnce 4000 yilina kadar uzanan bir gegmise sahip olan,
egitimde kusaklar boyu kullanilan kitabin yerini, 6zellikle igerik ve islev yoniinden higbir
egitim ortami tutmamaktadir (Alkan, 1979). Bundan dolayr bir ders kitabi, egitim
programinda yer alan hedef, icerik ve kazanimlar1 vermesinin yaninda 6grencide derse
kars1 bir istek ve merak olusturmalidir. Ozellikle ilkdgretim ders kitaplarinin gocugun
O0grenme ve estetik gelisiminde etkili olabilmesi i¢in, gorsel malzemelerin son derece
nitelikli ve kaliteli olmas1 gerekmektedir (Erkmen, 1995). Ciinkii Fen Bilgisi derslerinde
basarinin elde edilmesinde ders kitaplarinin igeriginin, tasariminin ve fiziksel 6zelliklerinin
de biiyilk 6nemi vardir (Yagbasan, 2005). Cumhuriyetin ilk yillarindan beri, okullarda
okutulacak ders kitaplarinin bir komisyon tarafindan belirli 6lciitlere gore incelendikten
sonra secildigini goriillmektedir. Bu Olgiitler 6gretim programlari ile egitim bilimleri ve
teknolojilerindeki  gelismelere bagli olarak Talim Terbiye Kurulu tarafindan
giincellenmekte ve gelistirilmektedir. Buna bagli olarak gilinlimiizdeki ilkdgretim ders
kitaplart renklenmis, baski kalitesi artmis ve egitimsel acidan da siirekli gelisme
gostermektedir.

Gilinlimiizde bile ¢ok 6nemli bir yere sahip olan ders kitaplar1 cumhuriyetin ilk yillart
icin birgok durumda tek oOgretim materyali Ozelligine sahipti ve Ogrencilerin ders
programlarindaki davraniglar1 kazanmasinda en oOnemli iglevi yerine getiriyordu. Bu
arastirmada, 1926 programina gore yazilan Esya Dersi kitaplar1 bicim yOniinden analiz
edilmis ve genel olarak su olg¢iitlere sahip olduklar1 goriilmiistiir:

e Her ii¢ ders kitab kii¢lik boyutta (23cmx16,5cm) olup bilgi yogunlugu gayet fazladir,
dolayisiyla incelenen kitaplar giiniimiiz kitaplarina gore fazla metin, az resim
icermektedir.

e Metinler, basliklar ve alt bashklar tarafindan oOrgilitlenmis durumdadir. Ancak bu
orgiitlenme organize degildir.

e Kitaplarda giinliik yasamda yaygin olarak kullanilan tanimlar, semboller ve kavramlar
kullanilmistir.

e Ogrencilere yeteri kadar fiziksel diisiinme, inceleme ve arastirma firsatlar1 verilmistir.

e Kitaplarda bireysel farkliliklar ve Ogrenme tarzlari goz Oniine alan ifadelere
rastlanilmamustir.

e Kitaplarda bilgi yogunlugu fazladir.

e Kitaplarda fen bilimleri, toplum ve teknolojinin birbirlerine etkilerini vurgulayan
oldukca fazla ifadeye yer verilmistir.

e Kitaplarda ¢ok fazla imla, yazim ve baski hatas1 vardir. Bunun yaninda gorsel 6gelerin
netliginde bazi problemler s6z konusudur. Ancak o dénemin dizgi ve baski teknolojisi
diisiiniildiiginde bu durum anlayisla karsilanabilir.

e Konularin hazirlanmasi ve diizenlenmesinde donemin sosyo-kiiltiirel yapist ve
Ogrencilerin ilgi, yetenek ve ihtiyaglar1 goz 6niinde bulundurmus ve kirsal ve kentsel
Ogrencilere hitap eden uygun gorseller ile desteklenmistir. Ancak bazi konularin
sunumu ve gorseller 6grenci diizeyine gore ¢cok agirdir.
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e Kitaplardaki metinler yeteri kadar resim ve sekiller ile desteklenmistir. Bunun yaninda
incelenen kitaplarda grafik ve tablolara yer verilmemistir.

e Kitaplarin 6lgme degerlendirme boyutu son derece yetersizdir.

e Kitaplarda oOgrencilerin iglenen konular1 tekrarlayabilecegi ve  bilgilerini
pekistirebilecegi metin ve sorulara yer verilmistir.

e Donemin sartlarina gore kitaplarin dikis ve ciltleri saglamdir.

e Kitaplar hazirlanirken bilgilerin 68renilmesini kolaylastiran egitimsel tasarim ihmal
edilmis, sadece ders konularina ait sirali bilgilerin bir araya getirildigi bir ara¢ olarak
hazirlanmstir.

1930’1u yillardan giliniimiize egitim bilimi, egitim teknolojisi ve fen bilimlerinde
bliyiik gelismeler yasanmistir. Bunun yaninda insan istek ve ihtiyaglarinda da ¢ok biiyiik
degisiklikler meydana gelmistir. Bu degisme ve gelismeler karsisinda ders programi ve
kitaplarinin da degismeden kalmasi beklenemez. Gegmiste oldugu gibi giiniimiizde de ders
kitaplar1 egitim agisindan 6nemli bir yere sahiptir. Bu nedenle cumhuriyetin ilk yillarinda
kullanilan ders kitaplarinin incelenmesi egitim programlari ve ders kitaplarimizdaki
gelismeyi gormek agisindan oldugu kadar egitim tarihimiz agisindan da onemli oldugu
diistiniilmektedir.
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SYNOPSIS
INTRODUCTION

The history of courses called ‘Science’ in Turkey has started when they are involved
in the programmes of primary and secondary schools that are opened in 1845. According
to General Education Regulation prepared by Minister of Education Saffet Pasha in the
year 1869, in primary school programmes Useful Information courses have been involved
and later courses of material have been studied under the name of Agriculture and Family
Information. The name of courses of material has started to be used for the first time in
1899 in the first year of high schools by the name of Science of Material. Furthermore, in
the programme of Secondary School for Girls those are opened during Abdiilhamit II.
Period, Material and Useful Information Courses have been involved (Baymur, 1936;
Tazebay, 1992, Binbasioglu, 2005). The main goal and content of courses of material have
composed of carrying out observation, experiment and research in order to make students
gain knowledge and abilities to provide child’s adaptation with the environment.
However, while during the courses practical studies and laboratory activities should have
been carried out, it has been observed that these studies are neglected until republic period
(Binbasioglu, 2005).

In the Primary Schools General Regulation being one of the last programmes before
republic period dated 1913-1914, primary schools have been arranged for six years. In this
programme, in the first year courses of material have been studied for 4 hours and in the
following years for two hours. Alongside the courses of material including physics and
chemistry issues, in the course called native sciences and applications agriculture life end
environment have been mentioned (Tazebay 1992; Binbasioglu, 2005). According to

Responsible author’s e-mail: tctunc@gmail.com © ISSN:1304-6020



mailto:tctunc@gmail.com

Tun¢ & Tugluogiu | TUSED /10(1) 2013 94

educator expectations from courses of material are as in the following Sadrettin Celal
(Okan, 1983);

e To make students gain mental abilities such as thinking, seeing, observing,
examining, and criticizing.
e To make students’ own observations and research base for the courses.

The first programme prepared after the proclamation of the republic is Primary
School Curriculum Programme dated 1924. According to second Scientific Committee
Decisions the span of the primary schools was reduced to five years from six years and

alterations were made in some courses. After this alteration considered as transition from
Ottoman period to Republic, the first comprehensive programme of the republican period
was prepared in 1926 by name Primary School Curriculum (Aslan, 2010). This programme
was intended to make prospective generations internalize republic regime and transfer the
virtue and ideology of this regime. The programme termed the first three classes as the first
cycle and fourth and fifth classes as the second cycle. The distinctions between the 1926
programme and the old one are as in the following:

e Education should be always and extremely practical and observable.

e Knowledge to be valid and useful in the environment rather than knowledge
and good behaviours should be targeted.

While in the curriculum programmes current before, the courses were instructed
independent and separate from each other; in 1926 programme all the courses were
decided to be instructed upon Social Studies Course accordingly collective teaching
principle (Akyiiz, 2009:347, Sahin, 2009). Moreover, education was intended to base on
observation and student’s personal studies and all the courses were aimed to encourage
student to personal practice (Binbasioglu, 2005). It is known that Atatiirk’s speech is
effective on preparing this information. Atatiirk, in his speech he made on March 1, 1923
in Turkish Grand National Assembly, said that the goal of information to be acquired
through education is gaining success in daily life (Binbasioglu, 2005). These opinions
announced by Atatiirk in the early years of republic period reflected to 1926 curriculum
programme and the goals of primary schools were designed accordingly. While education
by experiencing and practicing was encouraged, it was also decided that all the courses
were taught through social studies course. According to Cavit Binbasioglu teaching the
subjects independent from each other and separately is a traditional method. And it aims to

make student gain knowledge. ““...However the mind of the child is under development;
its improvement hasn’t stopped yet. Thus, the child requires education that will help to
complete his development ...”’In terms of 1926 programme, in the fourth and fifth classes
of primary schools it was aimed to teach the courses parallel to each other by reinforcing
each other and the courses were desired to be taught related to life and environment as far
as possible. Besides, student’s personal studies were emphasized and during the lesson

labour and activities were cared (Binbasioglu, 2005). In the programmes made 1936, 1948,
1968 and the ones in next years, the tendency towards opening to the world and developed
countries gained importance and the idea of making students gain more knowledge than
before and developing intellectual persons was put first (Yiiksel, 2003).

In this research, three textbooks of courses of material that were designed according
to 1926 programme and taught at the fourth and fifth classes of primary schools at that
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time have been analyzed and data gained have been evaluated by taking the technological
opportunities of that era into consideration in terms of educational and visual design
principles. As our country started to use Latin Letters in 1928, the obedience of these
textbooks analyzed to these principles hasn’t been included in this study as these books
may be problematic in terms of language and expression. Since there is a great change in
the idea of education in accordance with the changes in social life from 1030s to today, this
situation has been taken into consideration in this study. It is considered that analyzing the
textbooks that were taught in the past is not only important in terms of Turkish science
education history but it is also useful in for the purposes of learning-teaching theories,
measuring and evaluating methods, principles of visual and design used in the preparation
of the textbooks and seeing the changes and developments in printing technologies.

PURPOSE OF THE STUDY

In this research the properties of the programmes of ‘Courses of Material’ in 1926
curriculum have been analyzed and three textbooks that had been prepared according to
this programme and taught in the primary schools of that era have been examined by using
rating scale in terms of educational and visual aspects. Within this aim, the answers of the
following questions have been sought and this study has been limited by the following
questions.

1. What are the properties of 1926 “Courses of” lessons?

2. What textbooks have been taught in schools that are appropriate with 1926
“Courses of Material” programme?

3. What are the properties of the books analyzed in terms of educational and
visual aspects?

METHODOLOGY

In this study, document review is used being one of the data gathering methods in
qualitative research. Document review includes written material analysis containing
information about events and phenomena aimed to be researched. In a research about
education following kinds of documents can be used as data resource: textbooks written
about education programme (curriculum) instructions, correspondences inner or outer the
school, student recordings (Y1ildirim ve Simsek, 2004).

For this purpose, 1926 Primary Programme and the course books written by
“Ebulmuhsin Kemal” “Harun Resit Kocacan” and “Naime Halit” according to this
programme for the fifth classes of primary schools have been reached as main resources.
The properties of the books analyzed are shown in Table 1. Besides, a measuring scale has
been prepared by reviewing the literature (the features of the period are taken into
consideration) which contains the characteristics that should be found in a science course
book (MEB, 1995; Cepni, Ayvaci and Keles, 2001; Yildiran, 2007; Demir, Maskan, Cevik
and Baran, 2009, Karaosmanoglu and Ustiin, 2004; Ozsoy, 2007).The course books have
been analyzed using rating scale as base in terms of physical features, educational design
and visual presentation by reading them line-by-line. (Table2). In the study as there is a
conceptual framework underlying the study, the analysis of the data have been made and
the properties of the books are determined by coding data according to decided criteria and
the data gained are put into word files. The data gained in this process have been discussed
with two physics academician and one science and biology teachers.
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Table 1. Courses of Material Books that are taught for fifth classes of primary schools according

to 1926 programme

Writer Name of the book Publisher Printing Year
Ebiilmuhsin Kemal Courses of Material Tiirk Kitapgiligi-istanbul 1932
Harun Resit Kocacan Courses of New Material — Tiirk Kitap¢iligi-Istanbul 1936
Naime Halit Courses of Material Tiirk Negriyat Yurdu 1936

Table 2. The Criteria of Content Analysis for Courses of Material Textbooks

Cover design and cover information of the books (aesthetic and charm of the cover, publisher,
author, name of the book, class level , etc info)

Effective design of the titles

Arrangement of the dictionary and bibliography of the books

Organizing the page number as a design factor

Arranging the content list effectively and functionally

Type sizes’ convenience to student level and the eligibility of the typeface

Whether they contain visual elements adequately or not

Visual elements’ (picture, photograph, diagram, etc.) design and their contribution to message
transfer

In visual elements being relevant to student level

Pictures, drawings and diagrams’ in the book convenience to the text content and consistency
Whether the book contains summary and repetition parts or not

Whether the subjects and visuals’ being related to real life or not

Whether the book contains assessment and evaluation activities or not

The dimensions of the books being suitable to student level, print’s being clear, smooth and clean

Whether the book contains adequate examples for the information and abilities to give the students

FINDINGS

In science teaching, the effect of learning by experiencing is an indisputable reality

Especially in main courses, the principle of ‘by doing and by experiencing’ is focused on
and this principle is explained under the points that should be paid attention to while
teaching the courses in 1926 curriculum programme. It is understood from 10 items of
explanation in the following written for teachers about teaching the courses. (MEB, 1930:
97-98).

Points to be considered in teaching:

A) During teaching material that is nearest to student should be considered as starting point.
B) Courses should be based on experience and observation in any case.

C) The experience should be able to do.

D) It is not adequate that experiments are carried out only by teachers. It is crucial that

students should personally do the experiments.

E) In schools it is impossible to find enough tools all the time. Thus, it is necessary to

support and animate the courses by surveys and observations outside the school. (For
example, the course about petro engine, if possible, should be given when there is an
automobile or a truck.)

F) If possible, when the time is available factories, schools of agriculture or industry,

repairing shops, garages should be visited.

G) It should be kept in mind that many experiments can be carried out with easily found and

cheap things such as an ordinary glass, a glass tube, a simple spirit lamp, one or two
capsules and ordinary pot and gas tube.

H) The study of the student should not be limited with just course book. Each student should

have a notebook. On this notebook, pictures and diagrams of the experiments, their
results and the knowledge gathered as a result of the visits should be briefly written.
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I) Students should be sometimes given observation subjects and they should prepare brief
reports by personally experimenting these subjects. It is useful to read and discuss these
reports in the classroom. Reports are transferred into the notebooks of the students
together with diagrams and examples.

K) Teaching should be based on a goal by relying closely on daily life .The points in the
programme are organized according to this point of view. But teachers can change the
order of the points providing that being adherent to the original in terms of time and
manner.

As it can be understood from the explanation above, the programme attaches

importance to experiments and experiences during the lessons and it focuses on the idea
that the students should participate in learning activities by doing, living and thinking. It is
claimed that during the courses, students will adopt to the course as they take pleasure in
the new information they gain while doing all the experiment-experience on their own.
Because, it is thought that the student will learn the result of his own curiosity and activity
not to forget throughout his life. (Naime Halit, 1933).

The Educational and Visual Properties of Courses of Material Textbooks

There is a picture appropriate for the content of the course on the front cover of the
course books analyzed and it is interesting. While book cover picture of the book
written by Naime Halit is colorful, the others are black and white. On the front cover
of each three books, the name of the book, the class to be studied, the name of the
writer and the name of the publishing firm are found. While the book written by
Ebulmuhsin Kemal is accepted for primary schools by Ministry of Education National
Applications and Principles Committee, other two books are approved by Ministry of
Culture. This is because Ministry of National Education was called ‘Board of
Education’ from 1923 to December 27, 1935 and it functioned under the name of
‘Ministry of Culture’ from December 28, 1935 to September 21, 1941. (MEB, 2012).
All three books do not contain introduction parts addressing to student. However, on
the 152th page of the book written by Harun Resit, there is a text appealing to
teachers. It is understood from this text that, ‘Board of Education’ made him translate
this text. The introduction part of the textbook written by Naime Halit includes
gatherings in the programme in two pages when the last six pages of the textbook
written by Harun Resit contains gatherings and the rules to be obeyed in lessons under
the title of ‘Course of Material Official Curriculum Programme’ by representing the
programme.

While in the last three pages of the textbook written by Ebulmuhsin Kemal there is
content part under the title of index, in other two books content part is not included.
Moreover, in all three books there is neither dictionary nor bibliography.

In the book written by Harun Resit page numbers are replaced up center and out of the
text. However, in the other two books page numbers are on right-left top corners and
outside the text. On the other hand in all books it is seen that a great number of
pictures have been used when 1930s years are taken into account and these pictures
contain daily life and technological application examples of that era. However as some
pictures are not appropriate for Turkish social and cultural structure and some writings
in foreign language in all three books show us that foreign resources are used while
writing these books.

In the book of Harun Resit called ‘New Courses of Material’ type size of typefaces
used are appropriate for the fifth classes of primary schools, in “Naime Halit” and
“Ebulmuhsin Kemal’ books typesizes of the typeface are small for student levels. In
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all three books, there is no association among units, parts, subjects and subtitles. It is
not understood where a unit, part or subject starts or ends. In the book written by
Harun Resit in some titles numbering is used but as this numbering is not made
methodically it caused confusion. In addition to this, for the titles on the same level
different type sizes are used and it increases the confusion. As for the books of
Ebulmuhsin Kemal and Naime Halit, different type sizes are used for main titles and
numbering is not used. Yet an unmethodical way of numbering is used for some
subtitles in Ebulmuhsin Kemal’s book.

e While in the books written by Harun Resit and Ebulmuhsin Kemal, evaluation
questions at the ends of units or topics do not take part in, in the book written by
Naime Halit in the end of some topics there are questions and answers of them right
below. However, some topic end evaluation questions are given under the title of
Resume (Summary) and thus union of units is provided. In addition to this, in the
book written by Ebulmuhsin Kemal summary is given at the end of each topic under
the title of Resume yet there is no summary in the books written by Harun Resit at the
ends of topics or units. As for the book written by Naime Halit only after some units
or topics summary is given.

e In all three books analyzed pictures are relevant to the written text and pictures are
properly placed into the written text. In addition to this, figures, graphics and schemas
used in the books are clearly and explicitly understood. In the book written by Harun
Resit visual materials such as figures, drawings, photographs are enumerated and
clear, simple and comprehensible explanation statements are placed below them. On
the other hand, in the book written by Naime Halit all visual materials are enumerated
but explanation statements are not placed in all of them. In either of the books these
enumerated visuals in the texts are rattributed. In Ebulmuhsin Kemal’s book visual
materials are not enumerated below them but short explanations are given under many
of them.

e Every three book contains texts giving examples of situations reflecting the
technology of that day or daily life of the learned basic concepts. Moreover the books
include offers about how to use the gathered knowledge and abilities in daily life.

e Thus, in the books written by Harun Resit and Ebulmuhsin Kemal the title of
‘Application’ and in the book written by Naime Halit the title ‘Assignation’ is given.

DISCUSSION and CONCLUSIONS

Course books which are still very important even today has been the only education
material for the first years of republic time for many situations and has functioned the most
important role of making students gain the behaviours in the course programmes. In this
study textbooks of course of materials have been analyzed in terms of style and generally
they are found to have the following criteria:

e Three books each are in small size (23cmx16,5 cm) and have very dense information,
accordingly the books analyzed have more texts but less pictures than the ones today.

e Texts are organized by titles and subtitles. But this organization is not systematic.

¢ Inthe books, definitions, symbols and concepts that are widely used in daily life are
utilized.

e The students are given adequate physical thinking, research and survey opportunities.

e The statements of personal differences and learning styles are not encountered in the
books.

e Information density is high in the books.
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Many statements about science and the effects of society and technology to each other
are included in the books.

There are many spelling, typing and printing mistakes in the books. Moreover, there
are some problems in the clearness of visual materials. When the typesetting and
printing technology are taken into account, this situation can be understandable.

While preparing and organizing the subjects, socio-cultural structure of that period and
students’ interests, abilities and requirements are taken into consideration and the
topics are supported by appropriate visuals addressing to rural and urban students.
However, presentation of some subjects is very hard to the degree of student level.
The texts in the books are reinforced by adequate pictures and figures. Besides, in the
books analyzed graphics and tables are not encountered.

The assessment end evaluation aspects of the books are extremely inadequate.

In the books, texts and questions are found giving students opportunity for repetition
of the subjects studied and reinforcement of their knowledge.

The whip and volumes of the books are study according to the conditions of that time.
While preparing the books educational design that makes learning easier is neglected
and it is prepared only as a tool bringing together the serial knowledge of course
subject.

Great improvements have been realized in pedagogy, educational technology and

sciences from 1930s to today. In addition, enormous changes have been seen in human
requests and needs. It is not expected that course programmes and books remain the same
as before in accordance with these changes. Course books are still very important today as
in the past. Thus examining the course books that were used in the first years of republic
period is thought to be important not only in terms of seeing the improvement in our course
books and programmes but also our education history.
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OZET

Bu c¢alisma harmanlanmis 6grenme yonteminin lise 9.simif 6grencilerinin biyoloji dersine ve
internete yonelik 6z-yeterlik algilarina etkisini belirlemek amaciyla yapilmistir. Calismada deneme
modellerinden 6n test-son test kontrol gruplu model kullanilmistir. Calisma; 2009-2010 egitim-
ogretim yili II. yartyilinda, Diyarbakir ili Nevzat Ayaz Anadolu Lisesi’ne devam eden 107 6grenci ile
gerceklestirilmistir. Deney grubu 47, kontrol grubu ise 60 6grenciden olusmaktadir. Deney grubunda
dersler bir web sitesi araciligiyla (www.e-biyoloji.net) harmanlanmis 6grenme ydntemine uygun
olarak islenirken; kontrol grubunda geleneksel Ogretim yontemleri aracilifiyla islenmistir. Veri
toplama araglar1 olarak Biyoloji Oz-yeterlik Algis1 Olgegi (Cronbach Alpha=0,97) ve Internet Oz-
yeterlik Algis1 Olgegi (KR-20= 0,92) kullamlmustir. Verilerin analizinde aritmetik ortalama, bagimsiz
gruplar t-testi ve Wilcoxon igaretli siralar testi kullamilmistir. Calisma sonucunda 6grencilerin biyoloji
dersine ve internete yonelik 6z-yeterlik algilarinin istatistiksel olarak anlamli 6lglide degismedigi
ortaya c¢ikartilmustir.

Anahtar Kelimeler: Harmanlanmis Ogrenme; Biyoloji; internet; Oz-yeterlik.

GIRIS

Giliniimlize kadar bilgisayarin egitimde alisilagelmis kullanimi bilgisayar destekli
egitimle (BDE) smirliyken, internetin sinirlar1 asan esnekligi konuya yeni bir boyut
kazandirmistir (Alptekin & Ertem, 1999). Barnard ve Samberg’e (1993) gore; internet diinya
capinda dgrencileri ve dgretmenleri birlestirici bir anahtar rolii {istlenmektedir. Internet tiim
diinya tlizerinde daginik sekilde bulunan potansiyel bilgi kaynaklarini birbirine baglar. Wilson
ve Marsh (1995) internet kullaniminin tiim kullanicilarla birlikte 6grencilere iki dnemli firsat
sundugunu belirtmektedirler. Bunlardan birincisi, 0grencilerin interneti iletisim, arastirma
yapma, bilgiye ulagsma ve paylasma amaciyla kullanabilmesidir. Digeri ise, internete erigimin,
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okul duvarlar1 da dahil olmak iizere 6grencilerin i¢inde bulundugu tiim simnirlari ortadan
kaldirmasidir.

Internet teknolojilerinin gelismesi ve yayginlasmasi egitime ayr1 bir hiz kazandirmstir
ve son yillarda internet ortaminda egitim veren okullarin ve kurumlarin sayilarinin artmasiyla
uzaktan 6grenme ve e-O6grenme (e-learning) hayatimiza kadar girmistir (Calli, Torkul &
Tasbas, 2003).

Tim bu hizli gelismelere karsin yiiz yiize egitim higbir zaman yayginligini yitirmemis,
egitim ve dgretim faaliyetlerinin genelinde kullanilmaya devam etmistir. Uzaktan egitim ve e-
O0grenme yontemleri, yiiz ylize egitimin yerini higbir zaman tutamamistir. Bunun en biiyiik
nedenlerinden birisi, yiiz yiize egitim ile yakalanan 6grenci-6grenci ve Ogrenci-Ogretmen
etkilesiminin, uzaktan egitim ve e-6grenme uygulamalarinda yakalanamamasidir. Ogrencinin
kalict 6grenmesi ve Ogretmenin bu faaliyeti kontrol etmesi i¢in bu etkilesim vazgecilmez
goziikmektedir (Simsek, 2009). Diger taraftan da yliz yiize egitimde de bireysellik arka planda
kalmistir (Bonk & Graham, 2004). Geleneksel yiiz yiize 6grenme ortamlariin siirliliklar
oldugu gibi, e-6grenme ortamlarinin da siirhiliklarinin ortaya ¢ikmasi, biri yiiz yillardan beri
kullanilan, digeri ise heniiz ¢ceyrek asirlik bir ge¢gmise sahip olan tarihsel agidan ayri iki egitim
yaklasgimimin bir araya getirilerek birbirlerinin eksiklerini tamamlayabilecekleri fikriyle
harmanlanmis (blended) 6grenme yaklasimi ortaya ¢ikmistir (Balci, 2008).

Harmanlanmis 6grenme yaklasimi i¢in yapilan tanimlara bakilacak olursa, teknolojinin
biitiin ¢esitlerinden yararlanilmasi, geleneksel (yiiz-ylize) yapilan 6gretimin yeni teknolojilerle
birlestirilmesi, geleneksel ve uzaktan egitimin ¢esitli modellerinin birlestirilmesi, simif igi
ogrenme ile internet teknolojisinin biitiinlestirilmesi, istenen Ogrenme amaglarinin web
destegiyle saglanmasi gibi ortak sonuglar ¢ikarilabilir (Garnham & Kaleta, 2002; Horton,
2002; Osguthorpe & Graham, 2003; Demirer, 2009).

Harmanlanmis 6grenme yaklasimi kullananlar su varsayima dayanmaktadir: Hem
Ogrenci-6grenci hem de Ogrenci-Ogretmen arasindaki yiliz-ylize etkilesimin sagladig
faydalarla beraber, ¢evrim i¢i Ogrenmenin de c¢ok faydali yanlar1 bulunmaktadir.
Harmanlanmis 6grenmede amag, ¢evrim i¢i 6grenme ile yliz yiize 6grenme arasinda denge
olusturmaktir. Yiiz yilize 6grenme ile ¢evrim i¢i 6grenme arasindaki denge dersten derse
degisebilmektedir. Bazi derslerin temel 0Ozelliklerinden dolayr yiiz-ylize 6grenme, bazi
derslerde ise gevrim i¢i 6grenme daha fazla kullanilabilmektedir. Baska bir derste ise bu oran
esit olarak olusturulabilir (Osguthorpe & Graham, 2003).

Harmanlanmis 6grenmenin Onemi, sahip oldugu avantajlar sayesinde son yillarda
giderek artmaktadir. Amerika Egitim ve Kalkinma Toplulugu harmanlanmis 6grenmeyi; bilgi
dagitim endiistrisindeki en iyi on egilimden biri olarak tanimlamistir (Rooney, 2003, Akt.
Graham, 2006). Young (2002) ise harmanlanmig 68renme yonteminin yiiksekogretim igin
simdiye kadarki en iyi ve essiz egilim oldugunu ve yakin gelecekte yiiksek Ogretimde
uygulanan harmanlanmis derslerin, tiim derslerin %80-90’ 11 kapsayacak sekilde artig
gosterecegini belirtmistir. E-6grenme ortamlarinda ve bu ortamlar araciligiyla gerceklestirilen
ogrenmelerde Ogrencilerin 6z-yeterliliklerinin  bulunmasinin  gerekliligi, harmanlanmis
ogrenmenin uygulanmasinda karsilasilan zorluklardan biridir (Graham, 2006).

Oz-yeterlik, sosyal biligsel kuramin anahtar degiskenlerinden biridir. Bandura’ya gore
oz-yeterlik, davraniglarin olusmasinda etkili olan bir niteliktir ve “bireyin, belli bir
performans1 gostermek i¢in gerekli etkinlikleri organize edip, basarili olarak yapabilme
yetenegi hakkinda kendine iliskin yargis1” olarak tanimlanmaktadir (Bandura, 1997, Akt.
Askar & Umay, 2001). Bandura’ya (1986) gore, 0z-yeterlik inancinin, bireyin dogru ya da
yanlis etkinlikler yapma davranisini etkiledigi, aym1 zamanda bireyin bir sorun ile
karsilagtiginda sorunu ¢dzmek i¢in ne kadar ¢aba harcayacagi ve ne kadar israrci olacaginin
da belirtisi oldugu vurgulanmaktadir. Insanlarin sahip olduklari bilgi ve beceriler ya da dnceki
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basarilari, onlarin ileride neleri basarabileceklerini tahmin etmelerinde her zaman yeterli
olmayabilmektedir. Insanlarin kendi yetenekleriyle ilgili inanglari, belirli bir durumda
gosterecekleri performansin belirleyicisidir. Insan davramslari, daha onceki performans
sonuclarindan ¢ok, yeteneklere olan inanglarla daha iyi tahmin edilmektedir (Akt. Bikmaz,
2004).

Oz-yeterligi giiclii olan bireyler zor bir gdrevle karsi karsiya kaldiklarinda bu durumdan
kacmak yerine Ustesinden gelinmesi gereken bir is olarak yaklasmaktadirlar. Bu agidan
bakildiginda 6z-yeterlik algis1 egitimde {lizerinde durulmasi gereken 6nemli 6zelliklerden biri
olarak kabul edilmektedir (Askar & Umay, 2001).

Biyoloji 6z-yeterlik inanci; bireyin biyoloji alanimi basariyla dgrenme konusunda
kendine iliskin yargis1 olarak tanimlanabilir. Biyoloji 06z-yeterlik inanci yiliksek olan
ogrencilerin biyolojiyle ilgili etkinliklere katilmada daha istekli olduklar1 ve bu ¢alismalardan
beklentilerinin daha yiiksek oldugu goriilmektedir. Ogrencilerin biyoloji dersinde basarili
olabilmeleri yoniinde etkili olan biyoloji 6z-yeterliklerinin belirlenmesi 6nemlidir (Ekici,
2009).

Internet 6z-yeterligi ise; sadece bilgisayar becerilerini degil, ayrica e-posta kullanim,
web adreslerini tarama v.b. internet becerilerini de icerir. Internet &z-yeterligi, temel
bilgisayar becerilerinin listlinde, internetin daha etkili bir bigimde kullanilmasi i¢in gerekli,
farkli bir davraniglar kiimesi olusturabilme inanci olarak tanimlanir (Eastin & LaRose, 2000).
Ogrencileri internet tabanli 6grenme ortamlarindan faydalanma olanaklar1 artarken, onlarin,
bu ortamlardaki 6grenme c¢iktilarini ¢ok etkiledigi diisiiniilen internete yonelik 6z yeterlikleri
de egitimciler ve arastirmacilar tarafindan énemli bir arastirma konusu olmustur. Internet 6z-
yeterligi kavrami, internet kullanicilarinin internet kullanirken kendilerine duyduklart giiven
ve beklentilerini gostermektedir. Bilgisayar ve internet ile ilgili konularda yiiksek 6z yeterlik
seviyesi o isi basarmak i¢in biiylik bir adimdir (Tsai & Tsai, 2003).

Literatiirde, bireylerin 6gretim teknolojilerine olan ilgilerinde ve bu teknolojilere iliskin
sonug beklentilerinde 6z-yeterlik inanglarinin 6nemli bir etkisinin oldugu belirtilmistir (Smith,
2002; Sahin, 2008). Liang ve Tsai (2008), internet tabanli 6gretimde, internet 6z-yeterlik
inancinin 6grencilerin bakis acilari, stratejileri ve dgrenme lriinlerine yol gosterici oldugunu
belirtmiglerdir. Yapilan arastirmalar web tabanli uygulamalarda internet tutumlarinin ve 6z-
yeterliklerinin uygulama siirecine etki edebilecek onemli degiskenler oldugunu gdstermistir
(Hill & Hannafin, 1997; Joo, Bong & Choi, 2000; Tsai & Tsai, 2003; Yi & Hwang, 2003).

Biyoloji, yabanci ve soyut kavramlarin karmasik iliskilerini igerdigi i¢in dgretilmesi ve
ogrenilmesi oldukca zordur. Biyoloji 6gretiminde gerek egitim durumlar1 gerekse biyoloji
kavramlariin soyut ve karmasik olmasi 6grencilerin bazi konular1 anlamakta zorlanmalarina
ve anlamadan ezberleyerek Ogrenmelerine yol agmaktadir (Kilig ve Saglam, 2004). Bu
sorunun ¢oziimiinde bilgisayar ve internet kullaniminin ©6nemi giderek artmaktadir.
Bilgisayarlarin, bilgiyi gorsel bir bigimde sunabilmesi biyoloji igin 6zellikle dnemlidir. Iyi
hazirlanmig resimler, ii¢ boyutlu modellemeler, hareketli animasyonlar, interaktif ortamlar vb.
hedeflenen bilginin daha kolay kavranmasini1 saglamaktadir (Comlek¢ioglu ve Bayraktaroglu,
2001). Normal ders siiresi i¢inde yapilan etkinlikler zaman kisitlamasi nedeniyle yeterince
etkili olamamaktadir. Harmanlanmis 6grenme yOntemiyle; 6grenciler ders i¢inde yeterince
sunulamayan ¢oklu ortam uygulamalarin1 internet iizerinden gergeklestirebilmektedirler.
Ayrica; derse gelmeden Once ders igerigini gorebilme, aragtirma konularini 6grenip derse
hazirhikli gelmeleri miimkiin olmaktadir. Ogrenciler internet ortaminda da  (forumlarda)
onemli gordiigli konular1 tartigabilmekte; hem diger Ogrencilerle hem de Ogretmenleriyle
iletisim kurabilmektedirler.

Son yillarda Amerika ve Avrupa’da harmanlanmis 6grenme uygulamalar1 giderek
artmaktadir. Ulkemizde ise ¢ok az sayida ve son birkag yildir bu konuda arastirmalar goze
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carpmaktadir. Biyoloji 6gretiminde harmanlanmis 6grenme uygulamalar ile ilgili yapilan
caligmalarin genellikle yiiksekogretimde gergeklestirildigi ve ¢cogunlukla akademik basart ve
ogrenci goriislerinin incelendigi gorilmistiir (Pereira vd., 2007; Lilje & Peat, 2007,
Kiriggioglu, 2009; Pearcy, 2009; Yaman & Graf, 2010). Literatiir taramasi sonucunda;
ortadgretim biyoloji 6gretimine yoOnelik gergeklestirilen bir harmanlanmis Ogrenme
uygulamasina rastlanmamistir. Calismanin bu alanda oncii olabilecegi diisiiniilmektedir. Bu
baglamda; yapilan ¢alismada harmanlanmis 6grenme yonteminin 6grencilerin biyoloji dersine
ve internete yonelik 6z-yeterlik algilarina etkisi belirlenmeye ¢alisilmistir.

YONTEM
Calismada deneme modellerinden 6n test-son test kontrol gruplu model kullanilmistir.

a) Calisma Grubu

Calisma; 2009-2010 egitim-6gretim yili II. yartyilinda, Diyarbakir ili Nevzat Ayaz
Anadolu Lisesi 9-A, 9-C, 9-D ve 9-E smiflarina devam eden 107 &grenci ile
gerceklestirilmistir. Hangi siniflarin deney, hangi siniflarin kontrol grubu olacagi rastgele
belirlenmistir. Buna goére; 9-A ve 9-C siniflar1 deney grubu, 9-D ve 9-E siniflar1 ise kontrol
grubunu olusturmustur. Deney grubunda veri toplama islemlerine katilmayan veya internet
iizerindeki etkinlikleri takip etmeyen 13 Ogrenci veri analizlerine dahil edilmemistir. Bunun
sonucunda deney grubu 47, kontrol grubu ise 60 kisiden olusmaktadir. Deney grubunda
dersler harmanlanmis O0grenme yontemiyle; kontrol grubunda ise geleneksel yontemle
islenmistir.

b) Veri Toplama Araglari

i) Biyoloji Oz-Yeterlik Algis1 Olcegi

Orjinali Woo (1999) tarafindan hazirlanan 6lgek Ekici (2009) tarafindan Tiirkceye
cevrilmis ve gecerlik-giivenirlik calismasi yapilmistir. Olgek; laboratuar aktiviteleri, 6grenme
seviyesi ve problem ¢6zme boyutlari olmak lizere ti¢ boyuttan olusmaktadir. Laboratuvar
aktiviteleri boyutunda 13 madde yer alirken, dgrenme seviyesi boyutunda 15 madde ve
problem ¢6zme boyutunda toplam 12 madde yer almaktadir. Ayrica faktorlerin Cronbach
Alpha degerleri 6lgegin geneli igin 0,94 olarak belirlenirken, birinci boyut igin 0,93, ikinci
boyut i¢in 0,90 ve iiciincii boyut i¢in 0,88 olarak belirlenmistir. Olcek maddeleri 5°li Likert
tipinde diizenlenmistir. Maddeler Cok sik: 5, Sik sik: 4, Ara sira: 3, Nadiren: 2 ve Hemen
hemen hig:1 olarak puanlanmustir. Olgekte olumsuz madde bulunmamaktadir.

Bu caligmada 6lgegin biitiinii igin hesaplanan Cronbach-alpha degeri 0,97; laboratuar
aktiviteleri boyutu igin 0,91; 6grenme seviyesi boyutu i¢in 0,92; problem ¢dzme boyutu igin
0,92 olarak bulunmustur.

ii) Internet Oz-Yeterlik Algis1 Ol¢cegi

Internet Oz-yeterlik Algis1 Olgegi, Giindiiz ve Ozding (2008) tarafindan hazirlanmistir.
Olgekte 38 madde yer almaktadir. Ogrenciler, 6lgekte yer alan maddeleri, belirtilen ifadeyi
yapabileceklerini  diisiiniiyorlarsa “Evet”, yapamayacaklarin1 diisiiniiyorlarsa “Hayir”
secenegini isaretlemektedirler. Maddelerin puanlanmasinda, “Evet” segenegine 1, “Hayir”
secenegine ise 0 puan verilmistir. Olgekten alinabilecek en diisiik puan (38x0) 0, en yiiksek
puan ise (38x1) 38°dir. Puanin yiiksek olmasi, dgrencinin ya da ilgili grubun internet 6z-
yeterliginin yiiksek oldugunu gostermektedir. Ayrica; dlgekte cinsiyet, evinde bilgisayar ya da
internet kullanma olanag1 bulunup bulunmamasi ve interneti ne kadar stiredir kullandiklarina
iliskin sorular yer almistir. Olgegin test - tekrar test giivenirligi 0,91 olarak hesaplanmistir. Bu
uygulama i¢in 6lgegin KR-20 giivenirlik katsayis1 0,92 olarak hesaplanmistir.
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¢) Uygulama

Uygulama 2009-2010 egitim-6gretim yili II. yartyilinda, “Canlilarin Siniflandirilmasi ve
Biyolojik Cesitlilik” {iinitesinde gergeklestirilmistir. Uygulama siireci toplam 11 hafta
stirmiistiir. Harmanlanmig 6grenme ortaminin ¢evrimi¢i boyutunu olusturmak igin Moodle
LMS kullanilarak bir web sitesi (www.e-biyoloji.net) hazirlanmistir (Sekil 1). Uygulamalar
baslamadan Once her iki gruba da On-testler uygulanmistir. Deney grubu oOgrencileriyle
uygulama 6ncesi 2 ders saati boyunca tanitma egitimi yapilmistir. Oncelikle; harmanlanmis
O0grenme yontemi hakkinda bilgi verilmis ve Ogrencilerden beklentiler anlatilmistir. Sonra
smif icinde projeksiyona bagli bir bilgisayar araciligiyla internete girilerek web sitesi
tanitilmis ve uygulamali olarak siteye nasil {iye olacaklari, etkinlikleri takip ederken nelere
dikkat edecekleri gdsterilmistir. Deney grubunda dersler islenirken; yiiz-yiize ve ¢evrim igi
ortamlar arasinda dersin kazanimlarina uygun olarak bir denge saglanmaya calisiimistir.
Ogrenciler internet {izerinden konunun dzetini, gorsel sunumunu (video olarak), konuyla ilgili
videolari, animasyonlari, diger baglantilari, s6zligli inceleyebilme imkéanina sahip olarak
derse hazirlikli gelmektedir (Sekil 2). Ayrica her konuyla ilgili derse gelmeden Once
aragtirmalar1  gereken bir arastirma konusu (8dev) verilmistir. Ogrencilerin arastirma
Odevlerini smifa getirmeleri istenmistir. Ayrica, Odevlerini ¢evrimi¢i olarak da
gonderebilmektedirler. ~ Ogrencilerden  internet  iizerinden  sunulan  etkinlikleri
gerceklestirmeleri i¢in haftada en az 1 saat ayirmalari gerektigi bildirilmistir. Yiiz-ylize
ortamda, hazirlikli gelen 6grencilerle soru-cevap ve tartisma seklinde konunun islenmesi ve
arastirma odevlerinin sunumu gerceklestirilmistir. Sinif iginde internete bagli bir bilgisayar
araciligiyla internet Uizerinden gerceklestirilen etkinlikler degerlendirilip anlagilmayan
noktalar 0gretmen tarafindan agikliga kavusturulmustur. Ayrica konular bittikten sonra 0
konuyla ilgili online cevaplayacaklar1 quiz, anlasilmayan boliimlerin tartisildigr forum
kisimlar1 eklenmistir (Sekil 3). Bir konu bitmeden diger konu erisime agilmamaktadir. Kontrol
grubunda ise siif ortaminda geleneksel yiiz-yiize 6gretimle dersler islenmistir.
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d) Verilerin Coziimlenmesi ve Yorumlanmasi
Verilerin analizinde aritmetik ortalama, bagimsiz gruplar t-testi ve Wilcoxon isaretli
stralar testi kullanilmistir. Bu analizler i¢in SPSS 15.0 paket programi1 kullanilmastir.

BULGULAR

a) Deney ve Kontrol Gruplarmin Biyoloji Oz-yeterlik Olcegi On Uygulama
Puanlarina iliskin Bulgular
Uygulama oncesi her iki grubun biyoloji 6z-yeterlikleri arasindaki farki anlamak i¢in
gruplarin 6n uygulamalarda aldiklar1 puanlar arasinda bagimsiz gruplar t-testi yapilmistir.
Elde edilen bulgular Tablo 1’ de gosterilmistir.

Tablo 1. Deney ve Kontrol Gruplarinda Yer Alan Ogrencilerin Biyoloji Oz-yeterlik Olgegi On
Uygulama Puanlarimin Bagimsiz Gruplar t-Testi Sonuglar

Gruplar n X SS sd t p

47 3.97
Deney 0.911 105  1.536 0.127
Kontrol 60 3.75 0.594

Tablo 1 incelendiginde, deney grubunun biyoloji 6z-yeterlik 6lgegi 6n uygulama puani
(X = 3.97) ile kontrol grubunun biyoloji 6z-yeterlik 6lgegi on uygulama puani ( X = 3.75)
arasinda anlamli bir fark olmadig1 (t105) = 1.536, p >.05) goriilmektedir. Bu sonuca gore;
arastirma oncesi, deney ve kontrol gruplarinda yer alan 6grencilerin biyoloji 6z-yeterliklerinin
denk oldugu sdylenebilir.

Biyoloji 0z-yeterlik Ol¢eginin “laboratuar aktiviteleri, 6grenme seviyesi ve problem
cozme” alt boyutlar1 arasindaki farki anlamak i¢in gruplarin 6n uygulamalarda aldiklari
puanlar arasinda bagimsiz gruplar t-testi yapilmistir. Elde edilen bulgular Tablo 2’ de
gosterilmistir.

Tablo 2. Deney ve Kontrol Gruplarinda Yer Alan Osrencilerin Biyoloji Oz-yeterlik Olcegi Alt
Boyutlart On uygulama Puanlarimin Bagimsiz Gruplar t-Testi Sonuglar

Boyutlar Gruplar n X SS sd t p
Dene 47 397  0.945
Lab. y 105  1.614 0.110
Aktiviteleri Kontrol 60 3.78 0.692
A5 Dene 47 3.99 0.888
Ogrenme y 105  1.621 0.108
Seviyesi Kontrol 60 3.80 0.629
Deney 47 395  0.995
Problem 105 1.092 0.277
Cozme Kontrol 60 3.82  0.647

Tablo 2 incelendiginde, deney grubunun laboratuar aktiviteleri boyutu 6n uygulama
puani ( X = 3.97) ile kontrol grubunun laboratuar aktiviteleri boyutu 6n uygulama puani ( X =
3.78) arasinda anlamli bir fark olmadigi (tuesy = 1.614, p >.05) goriilmektedir. Deney
grubunun Ogrenme seviyesi boyutu 6n uygulama puani (X = 3.99) ile kontrol grubunun
O0grenme seviyesi boyutu 6n uygulama puani ( X = 3.80) arasinda anlamli bir fark olmadig
(taos) = 1.621, p >.05) goriilmektedir. Deney grubunun problem ¢ézme boyutu 6n uygulama
puani ( X = 3.95) ile kontrol grubunun problem ¢dzme boyutu 6n uygulama puani ( X = 3.82)
arasinda anlamli bir fark olmadig1 (t105) = 1.092, p >.05) goriilmektedir. Bu sonuca gore;
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arastirma Oncesi, deney ve kontrol gruplarinda yer alan 6grencilerin biyoloji 6z-yeterliklerinin
alt boyutlarinda da denk oldugu sdylenebilir.

b- Deney ve Kontrol Gruplarimin Biyoloji Oz-yeterlik Olcegi Son Uygulama
Puanlarina iliskin Bulgular
Uygulama sonrast her iki grubun biyoloji 6z-yeterlikleri arasindaki farki anlamak i¢in
gruplarin son uygulamalarda aldiklar1 puanlar arasinda bagimsiz gruplar t-testi yapilmustir.
Elde edilen bulgular Tablo 3’ te gosterilmistir.

Tablo 3. Deney ve Kontrol Gruplarinda Yer Alan Ogrencilerin Biyoloji Oz-yeterlik Olgegi Son
Uygulama Puanlarimin Bagimsiz Gruplar t-Testi Sonuglart

Gruplar n X SS sd t p
Deney 47 3.97 0.758

105 0.406 0.685
Kontrol 60 3.91 0.581

Tablo 3 incelendiginde, deney grubunun biyoloji 6z-yeterlik 6lgegi son uygulama puani
(X = 3.97) ile kontrol grubunun biyoloji 6z-yeterlik 6lgegi son uygulama puani ( X = 3.91)
arasinda anlamli bir fark olmadigt (t105) = 0.406, p >.05) goriilmektedir.

Biyoloji 6z-yeterlik 6lceginin “laboratuar aktiviteleri, 6grenme seviyesi ve problem
cozme” alt boyutlar1 arasindaki farki anlamak i¢in gruplarin son uygulamalarda aldiklar
puanlar arasinda bagimsiz gruplar t-testi yapilmistir. Elde edilen bulgular Tablo 4’ te
gosterilmistir.

Tablo 4. Deney ve Kontrol Gruplarinda Yer Alan Ogrencilerin Biyoloji Oz-yeterlik Olgegi Alt
Boyutlari Son uygulama Puanlarimin Bagimsiz Gruplar t-Testi Sonuglart

Boyutlar Gruplar n X SS sd t p
Dene 47 4.03 0.790
ki?_- el y 105 0584 0.560
Ivitelert — Kontrol 60 3.95 0.624
o Dene 47 3.94 0.725
Ogrenme y 105 0461  0.646
Seviyesi Kontrol 60 3.88 0.606
Probl Deney 47 3.92 0.854
roblem 105  0.096 0.924
Cozme Kontrol 60 391  0.633

Tablo 4 incelendiginde, deney grubunun laboratuar aktiviteleri boyutu son uygulama
puani (X = 4.03) ile kontrol grubunun laboratuar aktiviteleri boyutu son uygulama puani
(X = 3.95) arasinda anlaml bir fark olmadig1 (t105) = 0.584, p >.05) goriilmektedir. Deney
grubunun 6grenme seviyesi boyutu son uygulama puani ( X = 3.94) ile kontrol grubunun
O0grenme seviyesi boyutu son uygulama puani ( X = 3.88) arasinda anlamli bir fark olmadig:
(taos) = 0.461, p >.05) goriilmektedir. Deney grubunun problem ¢6zme boyutu son uygulama
puani ( X = 3.92) ile kontrol grubunun problem ¢6zme boyutu son uygulama puani ( X = 3.91)
arasinda anlamli bir fark olmadig1 (t105) = 0.096, p >.05) goriilmektedir. Bu sonuca gore;
aragtirma sonrasi da, deney ve kontrol gruplarinda yer alan 6grencilerin biyoloji 6z-
yeterliklerinin alt boyutlarinda herhangi bir degisme olmadig1 sdylenebilir.
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c- Deney Grubunun Internet Oz-yeterlik Olcegi On uygulama ve Son uygulama
Puanlarina iliskin Bulgular
Deney grubunda yer alan Ogrencilerin cinsiyet, evinde bilgisayar ya da internet
kullanma olanagi bulunup bulunmamasi ve interneti ne kadar siiredir kullandiklarmna iligkin
bulgular Tablo 5’ te verilmistir.

Tablo 5. Deney Grubunda Yer Alan Ogrencilere Ait Bazi Demografik Verilerin Dagilimi

f | %
Cinsiyet Erkek 27 | 57.4
Kiz 20 | 42.6
Evinde bilgisayar Var 34 | 723
Yok 13 | 27.7
Evinde internet erisimi Var 25 | 53.2
Yok 22 | 46.8
Interneti kullanma siiresi | 1 yildan az 4 8.5
1-2 y1l 7 14.9
2-4 y1l 17 | 36.2
4 yildan fazla 19 | 404

Deney grubunda 27 erkek, 20 kiz olmak {izere 47 Ogrenci bulunmaktadir. Bu
ogrencilerin % 72.3’lniin evinde bilgisayar;; %53.2’sinin  evinde internet erigimi
bulunmaktadir. Ogrencilerin % 40.4’ii interneti 4 y1ldan fazla siireyle kullanmaktadir.

Deney grubunda yer alan Ogrencilerin uygulama Oncesi ve sonrasi internet Oz-
yeterlikleri arasindaki farki anlamak igin internet 6z-yeterlik 6lgegi 6n-uygulama ve son-
uygulama puanlar1 arasinda Wilcoxon isaretli siralar testi yapilmistir. Verilerin normal dagilip
dagilmadigini anlamak i¢in yapilan Kolmogorov-Smirnov Z testi sonucunda internet 6z-
yeterlik olgegi on-uygulama (Z=0.1922, p<.05) ve son-uygulama puanlarmnin (Z=0.1925,
p<.05) normal dagilima uygun olmadig1 goriildiigii i¢in nonparametrik testlerden Wilcoxon
isaretli siralar testi kullanilmistir. Elde edilen bulgular Tablo 6” da gésterilmistir.

Tablo 6. Deney Grubunda Yer Alan Ogrengilerin Internet Oz-yeterlik Olgegi On uygulama ve Son
uygulama Puanlarinin Wilcoxon Igaretli Siralar Testi Sonuglar

Son uygulama - n Sira ortalamas1  Sira Z p

on uygulama toplamm

Negatif sira 9 6.06 54.50

Pozitif sira 8 12.31 98.50 -1.050 0.294
Esit 30

Tablo 6 incelendiginde, deney grubunda yer alan 6grencilerin internet 6z-yeterlik 6lgegi
on uygulama ile son uygulama puanlari arasinda anlamli bir fark olmadig: (z = -1.050, p >.05)
goriilmektedir.

Deney grubunda yer alan 6grencilerin biyoloji ve internet 0z-yeterlikleri arasindaki
iliskiyi incelemek i¢in Spearman korelasyonu kullanilmistir. Elde edilen bulgular Tablo 7° de
gosterilmistir.

Tablo 7. Deney Grubunda Yer Alan Ogrencilerin Internet ve Biyoloji Oz-yeterlik Olgegi Son
uygulama Puanlari Arasindaki Korelasyon
Internet 6z-yeterlik
Spearman korelasyonu -,019
Biyoloji 6z-yeterlik p ,899

N 47
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Tablo 7 incelendiginde, deney grubu 6grencilerinin biyoloji ve internet 6z-yeterlik son
uygulama puanlart arasinda anlamli bir iligki bulunmadigi (-.019, p>.05) tespit edilmistir.

SONUC ve TARTISMA

Deney grubunda yer alan &grencilerin Biyoloji Oz-yeterlik Olgegi son test puan
ortalamalarinin X =3.97, kontrol grubunda yer alan Ogrencilerin ise X =3.91 oldugu
goriilmektedir. Bu da deney ve kontrol gruplarinda yer alan 6grencilerin Biyoloji Oz-yeterlik
Olgegi son test puan ortalamalari arasinda anlamli bir farklilik olmadigini gostermektedir (t =
0.406, p>0.05). Ayrica biyoloji 6z-yeterlik 6lgegi alt boyutlarinda da anlamli bir farklilik
olmadigi tespit edilmistir (Tablo 4). Bu sonugla; arastirmada yer alan deney ve kontrol
gruplarindaki 6grencilerin biyoloji son 6z-yeterliklerinin denk oldugu sdylenebilir.

Deney grubunda yer alan 6grencilerin internet Oz-yeterlik Olgegi 6n uygulama puan
ortalamalarinin X =33.45, son uygulama puan ortalamalarinin ise X =34.28 oldugu
belirlenmistir. Bu sonug, deney grubunda yer alan 6grencilerin internet Oz-yeterlik Olgegi 6n
uygulama ve son uygulama puan ortalamalari arasinda anlamli bir farklilik olmadigimi
gostermektedir (z = -1.050, p >0.05). Ayrica, deney grubu 6grencilerinin biyoloji ve internet
0z-yeterlik son uygulama puanlari arasinda anlamli bir iliski (r =-.019, p>.05) bulunmadig1 da
gorilmiistir.

Calisma sonucunda 6grencilerin biyoloji ve internet 6z-yeterlik algilarinin istatistiksel
olarak anlamli 6l¢iide degismedigi goriilmektedir. Bunun sebebi; 6grencilerin 6z-yeterlik puan
ortalamalarinin uygulama Oncesi de yiiksek olmasi olabilir. Ayrica uygulama siiresinin
yeterince uzun olmamasi da bu sonugta etkili olmus olabilir. Baz1 aragtirmacilar kisa siireli
gerceklestirilen ¢alismalarda Ogrencilerin derse yonelik tutumlarinda veya 6z-yeterlik
algilarinda bir degisik goriilmesinin ¢ok zor oldugunu belirtmektedir (Maskan & Giiler, 2004;
Cepni, Tas & Kose, 2006; Gonen & Kocakaya, 2008).

Literatiirde arastirma sonuglarini destekler ¢alismalar bulunmaktadir: Demirer (2009)
tarafindan yapilan ¢alismada, Coklu Ortam Tasarimi ve Uretimi dersinde web tabanli ¢oklu
ogrenme ortamu ile yliz ylize grenme ortami bir araya getirilerek olusturulan harmanlanmis
O0grenme ortaminin Ogrencilerin akademik basarisina, bilgilerinin transferine, web tabanli
ogretime yonelik tutumlarina, egitim yazilimi gelistirme Oz-yeterlik algilarina etkisini
incelemistir. Calisma 44 Ggrenciyle gergeklestirilmistir. Calisma sonunda, harmanlanmig
ogrenme yaklasimli deney grubu Ogrencileri ile yiiz yiize 6grenme yaklasimli kontrol grubu
ogrencilerinin akademik basarilari, web tabanli 6gretime yonelik tutumlari ve egitim yazilimi
gelistirme Oz-yeterlik algilari arasinda istatistiksel olarak anlamli bir fark bulunmamustir.
Ayrica, web destekli veya bilgisayar destekli 6gretimin de Ogrencilerin derse yonelik 6z-
yeterlik algilarina etkisinin olmadig1 caligmalara da rastlanmaktadir. Tataroglu (2009),
matematik dersinde akilli tahta kullaniminin 6grencilerin matematige yonelik 6z-yeterlikleri
iizerinde anlamli bir degisiklige neden olmadigini belirtmistir. Demir (2010), fizik dersinde
web destekli 6grenme halkasi yaklasimmi uygulamis ve Ogrencilerin fizik 6z-yeterlikleri
lizerinde anlamli bir degisiklik olmadigini belirtmistir. Akinct ve Erdem (2010); 6grenci
yonetimli harmanlanmis Ogrenme ortamini tasarlanan c¢evrim i¢i tartigmalara katilim
performansi, Ogrenmeyi yOnetme sorumlulugu ve Ogrencilerin 6z diizenleme diizeyleri
acisindan incelemistir. Katilim performansi agisindan internet 6z yeterlik inang diizeyi orta ve
yiiksek olan 6grenciler karsilastirildiginda aralarinda anlamli farklilik bulunmamustir. Lynch
ve Dembo (2004) harmanlanmis Ogrenme ortaminda, 94 Ogrencinin final notlarmi
degerlendirdigi caligmalarinda 6grencilerin internet 6z-yeterliklerinde anlamli bir degisme
olmadigini belirtmislerdir.
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Ayrica; 0z-yeterlik algilarinin olumlu yonde degistigi ¢alismalara da rastlanmaktadir:
Glingér ve Agkar (2004), e- 6grenme ve yiiz-ylize 0grenme ortaminda Ogretim goren
Ogrenciler arasinda e- 6grenme lehine 6z-yeterlik algilarinda anlamli bir fark oldugunu
belirtmislerdir. Piccoli, Ahmad ve Iven (2001) tarafindan yapilan c¢alismada da g¢evrimigi
(online) egitim alan 6grencilerin bilgisayar ve internete yonelik 6z-yeterlik algilarinda olumlu
yonde bir artigin oldugu goriilmiistiir.

Gins ve Ellis (2007) gevrim ig¢i dgrenme ile yiiz-yiize 6grenmenin harmanlanmasi
sonucu 6grenmenin daha kaliteli olacagini belirlemek icin daha fazla kanita dayali ¢aligma
yapilmasi gerektigini belirtmektedir. Banados (2006), harmanlanmis 6grenme ve yiiz yiize
ogrenme karsilagtirmasinda harmanlanmis 6grenmenin 6grencilerin yabanci dil dgrenmesi
iizerinde daha basarili sonuglar verdigini belirtmekle beraber bunun sadece kullanilan
yontemin etkisi olmadigi ve harmanlanmis 6grenme programini hazirlayan ve uygulayan
Ogretim elemanlarinin performansi ve tutumlariyla siki iligkili oldugunu vurgulamaktadir
(Akt. Dag, 2011). Baz1 calismalarda ise harmanlanmis ve yiiz yiize yapilan &grenmeler
arasinda belirgin farklilik bulunmadig1 belirtilmekte ve bu calismalarda 6grenci 6zellikleri,
harmanlamada kullanilan ¢evrim i¢i araglar, vb. gibi farkli kriterler agisindan daha
derinlemesine c¢aligmalar yapilmasinin gerekliligi vurgulanmaktadir (Arikan, 2006; Shehab,
2007; Akkoyunlu & Soylu, 2008). El-Deghaidy ve Nouby (2008); harmanlanmig 6grenmenin
etkiliginin belirlenmesinde sadece c¢evrim i¢i ortamda sunulan 6grenme iceriklerinin
ogrenmede bir farklilik yaratmadigi bu sebeple isbirlikli 6grenme yaklagiminin kullanildigi,
gevrim i¢i ve yiiz-yiize etkilesimin arttirildigi harmanlanmig 6grenme ortamlarinin
olusturulmasina  yonelik  arastirmalarin  derinlestirilmesi ~ gerektigi  belirtmektedir.
Arastirmalarda sadece cevrim i¢i ortamda sunulan 6grenme igeriklerinin 6grenmede bir
farklilik yaratmadigi bu sebeple harmanlamanin sozlii ders anlatimi ve sadece ders web sitesi
iizerinden sunulan standart 6§renme igerigi ile sinirlandirilmamasi gerektigi belirtilmektedir
(Dag, 2011).

ONERILER

e Harmanlanmis 6grenme uygulamalar gergeklestirecek Ogretmenlerin bilgisayar ve
internet okur-yazarliklarin1 gelistirmeleri gerekmektedir. Bunun i¢in hem hizmet igi kurslarla
bu gibi web destekli uygulamalar hakkinda egitim verilebilir hem de Ogretmenler bireysel
olarak kendilerini gelistirebilirler.

e Harmanlanmis 6grenme yonteminin 6grenciler i¢in ¢ok yeni bir uygulama oldugu
diisiiniiliirse; uygulamalara baglamadan 6nce verilecek tanitma egitimi siiresi arttirilabilir.

e Benzer calismalar daha fazla katilimciyla ve daha uzun uygulama siireciyle
gerceklestirilebilir.

eBu calisma ortadgretim diizeyinde gerceklestirilmistir. Benzer c¢alismalar farkl
ogretim basamaklarinda, 6grencilerin yeterlilikleri goz 6nilinde bulundurularak denenebilir.

e Yiiz-ylize Ogrenme ortaminda geleneksel o6gretim yontemleri disinda isbirlikli
O0grenme, proje tabanli 6grenme gibi yontemlerinin kullanilmasi ile ¢evrim i¢i ve yiiz-ylize
ortam arasindaki etkilesim arttirilabilir.
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SYNOPSIS
INTRODUCTION

In recent years, the spread of computer use, developing Internet technologies and faster
Internet connections have all allowed a great deal of distance education to be given in
educational settings via the Internet. Therefore, while naming such educational settings,
instead of the concept of distant education that rather defines a larger area, the concept of “e-
learning” that defines distant learning environments in which Internet and network
technologies are used for the presenting and receiving the content is used (Horton, 2002). The
development and spread of Internet technologies accelerated the process in education, and in
recent years, with the increasing number of schools and institutions giving education via the
Internet, the concept of e-learning has entered in our lives (Calli, Torkul and Tasbasg, 2003).

Despite all these rapid developments, face-to-face instruction has never lost its
popularity. In addition, distant education and e-learning methods have never taken the place of
face-to-face instruction. One of the reasons for this the student-teacher interaction achieved in
face-to-face instruction can not be achieved in distant education or in e-learning applications.
Such an interaction seems to be a must for permanent learning and for the teacher’s control
over this activity (Simsek, 2009). On the other hand, in face-to-face instruction,
individualization has stayed in the background (Bonk and Graham, 2004). Similar to
traditional face-to-face learning environments, there are several limitations of e-learning
environments. This fact led to the idea of the blended learning approach, which brings two
teaching approaches together correcting their deficiencies: one has been used for ages and the
other has a history of quarter century long (Balci, 2008).
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PURPOSE of the STUDY

The present study aims to determine the effect of the blended learning model on high
school 9™ grade students’ biology and internet self-efficacy perceptions.

METHODOLOGY

In the study, among the experimental models, the pretest-posttest control-group model
was used. The study was carried out with 107 students attending Nevzat Ayaz Anatolian High
School in different classrooms (9-A, 9-C, 9-D, 9-E) in the Spring Term of the academic year
of 2009-2010. The classrooms constituting the study group were determined on random basis.
The classrooms to constitute the experimental group and those to constitute the control group
were determined randomly as well. Thus, the classrooms of 9-A and 9-C constituted the
experimental group, and the classrooms of 9-D and 9- E constituted the control group. In the
experimental group, a total of 13 students who did not participate either in the data collection
process or in the activities carried out via the Internet were not included in the data analysis
process. As a result, there were 47 participants in the experimental group 60 participants in the
control group. In the experimental group, the lessons were taught via the blended learning
model, while in the control group, the lessons were given via the traditional method. Biology
Self-efficacy Perception Scale (oo = 0,97) and Internet Self-efficacy Perception Scale (KR-20=
0,92) were used as the data collection tools. For the analysis of the data, mean scores,
independent samples t-test and Wilcoxon signed-rank test were used.

FINDINGS

As a result of data analysis; there was no significant difference between experimental
and control groups with respect to students’ biology and internet self-efficacy perceptions.
Also; Spearman Correlation was used to examine the relationship between biology and
internet self-efficacy perceptions and there was no significant relationship.

RESULTS and DISCUSSION

As a result of the study; there was no significant difference between experimental and
control groups with respect to students’ biology and internet self-efficacy perceptions. The
reason for this it can be; self-efficacy perception scores already was high before the
application. There are some studies support this findings (Demirer, 2009; Tataroglu, 2009;
Demir, 2010). Also; Spearman Correlation was used to examine the relationship between
biology and internet self-efficacy perceptions and there was no significant relationship. It is
considered that the students’ attitudes will be influenced in a positive way by applying this
method for a longer period.

SUGGESTIONS
The following suggestions could be put forward:

e The teachers who will use the blended learning model should develop their computer
and internet literacy rate. For this, in-service training courses can be held on such web-
supported applications.

e Because of the blended learning is a new application for he students, time of the
training will be given before the application could be increased.

e The present study was carried out within the biology course in the lesson unit of
“Classification of Living Things and Biodiversity”. In different subjects of the course
of biology or in different other courses, the blended learning method could be applied.
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OZET

Bu arastirmada; Isvigre ve Tiirkiye'deki kimya dgretmeni yetistirme programlarini karsilastirmak
amaglanmistir. Her iki ilkedeki kimya Ogretmeni yetistiren kurumlarin giris kosullari, 6gretim
stirecleri, okul deneyimi ve 6gretmenlik uygulamalari, program boyunca alinan dersler, programlari
bitirme ve Ogretmen olabilme kosullariyla ilgili benzerlikler ve farkliliklar karsilagtirilmistir.
Karsilastirmali arastirmalarda kullanilan degisik yaklagimlardan olan yatay ve tanimlayict yaklagimlar
bu ¢alismada kullanilmistir. Bu arastirma Avrupa Birligi iiyesi olmay1 kabul etmeyen Isvigre'nin
Cenevre Kantonu ve Cenevre Universitesindeki kimya ogretmeni yetistirme programm ve Avrupa
Birligi iiyesi aday1 Tiirkiye'deki Ondokuz Mayis Universitesi kimya dgretmeni yetistirme programu ile
sinirhdir. Sonug olarak, her iki {ilkedeki kimya ogretmeni yetistirme programlari arasindaki
benzerlikler ve farkliliklar bulunmustur. Elde edilen sonuglar 1s18inda kimya &gretmeni yetistirme
programlarina Oneriler getirilmistir.

Anahtar Kelimeler: Kimya Ogretmen Egitimi; Ogretmen Yetistirme; Ogretim Programi; Tiirkiye;
Isvigre.

GIRIiS

Ulkelerin gelismislik diizeyleri ile vatandaslarina sunduklar1 egitim olanaklari arasinda
paralellikler s6z konusudur. Egitim kalitesinin de bir gostergesi olan 6gretmen ve onun almis
oldugu egitim vatandaslara sunulan egitim-6gretim hizmetleri hakkinda bilgi vermektedir. Bu
sebepten dolay1r 6gretmen yetistirme programlart ve izledikleri modeller iilkelerin egitim
sistemine gore farklilik gostermektedir. Teknolojinin ve buna bagli olarak da fen ve teknoloji
okuryazarliginin stirekli ilerledigi toplumlarda &gretmenlerin ¢agin sartlarina uygun ders
isleyebilmeleri yiirlitmesi onlarin aldiklar1 egitimle miimkiindiir (Bursal & Yigit, 2012).
Zorunlu egitimden fen ve teknoloji okuryazari bireyler olarak mezun olan 6grencilere fenin
bir alt dali olan kimyay1 anlatacak dgretmenlerin miimkiin oldugu kadar donanimli olarak
ogrenci karsisina ¢ikmasi gerekmektedir. Bu nedenle kimya 6gretmeni yetistiren kurumlarin
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Ogretmen adaylarina sunmus olduklar1 olanaklar olduk¢a ©Onem kazanmaktadir. Ayrica
Bologna Deklarasyonuna imza atan Avrupa Birligi ilkelerinde tiim &gretmen yetistiren
programlarin, iiniversiteler tarafindan verilmesi kabul edilmistir (AREA, 1999). Isvigre;
Avrupa Birligi liyesi olmay: iilkesinde yapilan referandumla kabul etmese de Bologna
Deklarasyonuna 1imza atmis, 2009’dan itibaren &gretmen yetistiren kurumlarinm
iiniversitelerin blinyesine almistir. Avrupa Birligi adaylig: stirecinde bulunan Tiirkiye'de ise
ogretmen yetistiren kurumlar 1983 yilindan beri iiniversitelere baglidir (YOK, 1983).
Tiirkiye'deki 13 {iniversite'de kimya Ogretmeni yetistirilirken Isvigre'de 9 kurumda kimya
ogretmeni yetistirilmektedir (YOK, 2007).

Isvigre'de son yillarda artan dgrenci sayisina paralel olarak artan emekli gretmen sayist
iilkede 6gretmen agignin ortaya c¢ikmasina sebep olmaktadir. Isvicre Istatistik Kurumu
tarafindan yapilan c¢alismanin sonuglarina goére 2013 ile 2016 yillart arasinda ihtiyag
duyulacak yeni 6gretmen sayisi yaklasik olarak yiizde elli artig gosterecektir (OFS, 2010a). Su
anda mevcut O0gretmen yetistirme sistemindeki O0gretmen adaylari bekleneni karsilamakta
zorlanacagi belirtilen raporda, dgretmen yetistiren kurumlarin miimkiin oldugu kadar fazla
ogretmen adayini egitim icin kabul etmesi Onerilmektedir (OFS, 2010b). Bu sebeptendir ki
Isvigre'de kimya ogretmeni yetistiren kurumlarda &gretmen adaylar icin iki farkli egitim
imkani sunulmaktadir. Birincisi fen fakiiltesi kimya bdliimiinden mezun olan 6grencilerin
dgretmen yetistiren kurumlarda meslek ve alan egitimi derslerini almasin1 igermektedir. ikinci
secenek ise mevcut sistemde fizik veya biyoloji Ogretmeni olarak c¢alisan brang
Ogretmenlerinin yan dal uygulamasiyla kimya meslek ve alan egitimi derslerini iceren egitimi
Ogretmen yetistiren kurumda almasini igermektedir.

Alanyazin incelendiginde Tirkiye'deki kimya Ogretmeni yetistirme programlari
hakkinda yapilan karsilastirmali egitim ¢alismalarinin ¢ok az oldugu gozlenmektedir. Delibag
ve Babadogan (2009) calismalarinda Almanya, Ingiltere ve Tiirkiye'deki biyoloji 6gretmeni
yetistirme programlarini karsilastirmislardir. Tiirkiye'deki 6gretmen adaylarmin aldiklar
derslerin kredilerinin meslektaslarma gore fazla oldugu, Almanya ve Ingiltere'deki zorunlu
ders sayisinin Tiirkiye'ye gore ¢ok az oldugu ve Tirkiye disindaki her iki iilkede de biyoloji
Ogretmen adaylarinin yan brans sahibi olarak mezun oldugu sonucuna varmislardir. Uygun,
Ergen ve Oztiirk (2011) ise Tiirkiye, Almanya ve Fransa'daki Ogretmenlik egitimi
programlarindaki uygulama egitimini karsilagtirmislardir. Almanya ve Fransa'daki
ogretmenlik uygulamasi egitiminin Tiirkiye'ye gore programda daha 6nemli yer aldiini ve
uygulama derslerinin sayismin daha fazla oldugu sonucuna varmuslardir. Ulkemizdeki kimya
ogretmenlerinin yetistirilmesinde kullanilan programlarla baska {ilkelerin programlarinm
karsilastirma konusunda Nakiboglu (1999)’nun calismasi dikkat c¢ekmektedir. Nakiboglu
(1999) calismasinda Tirk ve Amerikan kimya Ogretmeni yetistirme programlarini
karsilagtirmigtir. 1998 yilinda Tiirkiye'de degisen dgretmen yetistirme programlarint hem eski,
hem yeni hem de Amerika'daki kimya 6gretmeni programiyla karsilastirmis ve Tirkiye'deki
Ogretmen yetistiren kurumlardaki 6gretim programlarina 6nerilerde bulunmustur. Sanger vd.
(2001), Rus ve Amerikan {niversitelerinde kimya Ogretmeni yetistirme programlarini
karsilagtirmiglardir. Rusya'daki kimya Ogretmen adaylarinin Amerika'daki meslektaslarina
gore daha fazla teorik kimya ve egitim bilimleri dersleri aldig1 buna karsilik 6gretmenlik
uygulamasi kapsaminda Amerika'daki O6gretmen adaylarinin daha uzun siire dgretmenlik
uygulamasi dersinde ders yaptifi sonucuna varmiglardir. Tiirkiye'deki kimya 6gretmeni
yetistirme programinin Avrupa Birligi iiye iilkeleriyle karsilagtirilmasinin yapildig:r tek
caligma Ergun (2009)"a aittir. Ergun (2009) ise ¢alismasinda Fransa ve Tiirkiye'deki fizik ve
kimya Ogretmeni yetistirme programlarini karsilastirmis ve Fransa'daki 6gretmen yetistiren
kurumda, gerekli egitimi almak i¢in ayr1 bir sinavdan basarili olma sartinin arandigini;
ogretmen yetistiren kuruma gelen 6gretmen adaylarimin lisans diizeyinde en az {i¢ sene egitim
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aldig1 ve yan brang olarak kimya Ogretmeni ile fizik O0gretmenlerinin almis olduklari
egitimden dolay1 iki brangin lise diizeyindeki derslerini yiiriitebildikleri sonucuna varmistir.
Isvigre'deki 6gretmen yetistirme programlariyla Tiirkiye'dekinin karsilastirildig1 herhangi bir
calisgma alanyazinda olmadigindan, bu c¢alismanin alandaki eksikligi dolduracagi
distintilmektedir. Ayrica son yillarda ortadgretime 6gretmen yetistiren kurumlar hakkinda
degisiklik yapilmasi gerekliliginin tartisildign Tiirkiye'de, Isvicre'deki kimya o6gretmeni
yetistirme programinin, yapilmasi planlanan degisiklige katki saglayacagi diistiniilmektedir.
Bu arastirmada Isvigre ve Tiirkiye'deki kimya Ogretmeni yetistirme programlarini
karsilastirmak amaglanmistir.  “Isvigre ve Tiirkiye'deki kimya Ogretmeni yetistirme
programlarinin giris kosullari, 6gretim siiregleri, okul deneyimi ve 6gretmenlik uygulamalari,
program boyunca alinan dersler, programlar1 bitirme ve 6gretmen olabilme kosullariyla ilgili
benzerlikler ve farkliliklar nelerdir?” sorusu ¢ergevesinde karsilagtirma yapilmaistir.

YONTEM

Bu calisma bir karsilagtirmali egitim aragtirmasidir. Karsilastirmali arastirmalarda
kullanilan degisik yaklagimlardan ikisi olan yatay ve tanimlayici yaklasimlar bu ¢aligmada
kullanilmistir. Ayrica yapilan karsilagtirmalarin daha etkili olabilmesi icin her iki iilkede de
yapilandirilmamis gozlem yapilmistir. Yatay yaklasimda sistemlerin ayr1 ayr1 ve birlikte tiim
unsurlart incelenir (Tiirkoglu, 1998; Erdogan, 1995). Tanimlayict yaklasimda ise konu ile
ilgili alanyazin incelenir, egitim sistemleri arasindaki benzerlikler ve farkliliklar karsilastirilir
(Ultanir, 2000). Bu arastirmada verilerin toplanmasinda belgesel tarama teknigi kullanilmustir.
Mevcut kayit ve belgeleri inceleyerek veri toplamaya belgesel tarama teknigi denir. Belgesel
tarama, belli bir amaca doniik olarak, kaynaklari bulma, okuma, not alma ve degerlendirme
islemlerini kapsar (Karasar, 2005).

Bu aragtirmada her iki iilkedeki kimya 6gretmeni yetistirme programlari; programlara
giris kosullari, 6gretim siiregleri, okul deneyimi ve oOgretmenlik uygulamalari, program
boyunca alinan derslerin ¢esitleri, kredileri acisindan karsilastirilmis ve programlar arasindaki
benzerlikler ve farkliliklar tespit edilmistir.

Bu c¢alisma i¢in gerekli verilere belgesel tarama teknigi kullanilarak yiiriirliikte olan
dgretmen yetistirme programlari incelenerek ulagilmistir (YOK, 2007). Tiirkiye’deki kimya
Ogretmeni yetistirme programi hakkinda yeterli bilgi sahibi olan arastirmaci, Cenevre
Universitesi Kimya 6gretmeni yetistirme programinda bir donem gorev yaparak program
hakkinda detayli bilgi sahibi olmustur (IUFE, 2011a). Her iki iilkedeki kimya Ogretmeni
yetistirme programin isleyisi hakkinda yapilandirilmamis gozlem yapmustir. Yapilan
gozlemdeki amac; belgesel tarama teknigiyle net olarak tespit edilemeyen kisimlarin daha iyi
betimlenmesine yardimci olmaktir. Bu arasgtirma; Avrupa Birligi iiyesi olmay1 kabul etmeyen
fakat Bologna deklarasyonunu imzalayan Isvigre'nin Cenevre Kantonu ve Cenevre
Universitesindeki kimya 6gretmeni yetistirme programi ve Avrupa Birligi {iyeligine aday olan
Tiirkiye'deki Ondokuz Mayis Universitesi kimya dgretmeni yetistirme programu ile sinirhidir.
Belirtilmesi gereken Onemli bir husus da Tirkiye'deki egitim fakiiltelerindeki Kimya
Ogretmeni yetistirme programlarmin Yiiksekogretim Kurulu tarafindan belirlendigi ve
liniversiteler arasinda sadece se¢meli derslerde farkliliklar olabilecegidir. Bu calismada 6rnek
{iniversite olarak Ondokuz Mayis Universitesi ve Isvicre'deki Cenevre Universitesi iilke
genelini temsil ettigi diislinlilerek ¢aligmada se¢ilmistir. Bu kurumlardaki kimya 6gretmeni
yetistirme programlarinin segilme sebebi ise arastirmaci tarafindan belgesel tarama teknigine
ek olarak programin uygulanmasi hakkinda gézlem yapma imkaninin bulunmasidir.

Arastirmanin veri ¢oziimlemesi yapilirken nitel arastirma yontemi ve analiz kisminda
ise nicel arastirma yontemi kullanilmistir. Yapilan betimsel analiz sonucunda her iki
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programdaki benzer ve farkli noktalar bir araya getirilmistir. Bu ortak ve farkli noktalar
tablolar kullanilarak yorumlanmis ve her iki iilkedeki uygulamalara uygun Onerilerde
bulunulmustur.

BULGULAR

Arastirma ile ilgili bulgular oncelikle her iki iilkedeki kimya Ogretmeni yetistirme
sistemleri hakkinda bilgilerin verildigi bolimle baslamaktadir. Daha sonra kimya 6gretmeni
yetistiren kurumlara giris kosullarinin ele alindigr béliim ve bu programlardaki 6grenme-
Ogretme stiregleriyle ilgili bulgular ele alinmaktadir. Son boliimde ise kimya Ogretmen
adaylarinin aldiklar1 dersler, kredileri ve Ogretmenlik uygulamasi ile ilgili bulgular
sunulmaktadir.

1. Ogretmen Yetistirme Sistemi

Tiirkiye'de Kimya Ogretmeni yetistirme programi 1940’1 yillarin ortasma kadar
uzanmaktadir. Bu yillardaki kimya 6gretmeni yetistirme programlart Egitim Enstitiilerinde
Fizik-Kimya-Biyoloji béliimiindeki Fen Bilgisi Ogretmeni yetistirme programlarina karsilik
gelmektedir. 1970'li yillarin sonunda dort yillik lisans diizeyine getirilen 6gretmen yetistirme
kurumlarinda kimya brans1 Fizik-Kimya, Kimya-Fizik, Biyoloji-Kimya, Kimya-Biyoloji
seklinde verilmistir (YOK, 2007). Ogretmen yetistirme kurumlari 1983'den itibaren
iniversitelerin bilinyesine alinmigtir. 1997 yilina kadar dort yil olan kimya ogretmeni
yetistirme programlari bu yildan sonra bes yila ¢ikarilarak tezsiz yiiksek lisans adi altinda
Ogrenci almaya baslamistir. Zaman iginde 3,5 + 1,5 (yil) olarak adlandirilan uyusumlu
modelden kaynasik modele dogru gegis yasanmistir (YOK, 2007). Mevcut programda
kullanilan 6gretmen yetistirme modeli kaynasik modeldir. Ayrica 4 + 1,5 (yil) olarak kimya
Ogretmeni yetigtirme programi da uygulanmustir.

Bu programda, Yiiksekogretim Kurulunca belirlenen {iiniversitelerden kimya lisans
diplomas1 almig bireyler, kimya Ogretmeni olmak istediklerinde ii¢ yartyillik bir siireyi
kapsayan tezsiz yiiksek lisans programlarini tamamlamak zorundadirlar. Giliniimiizde fen
edebiyat fakiiltesi kimya lisans diplomasi sahibi bireylerin kimya 0gretmeni olma olasilig1
Yiiksekogretim Kurulunca belirlenen {iniversitelerin verdigi tezsiz yiliksek lisans egitimiyle
devam etmektedir.

1. Segenek Egitim Fakdiltesi Kimya 6gretmenligi bélimiinden
S5yl mezun olmak (5yil)

Tlirkiye'de S

Kimya 2. Segenek
Ogretmeni 4yl
olmakigin

Fen Fakdiltesi Kimya BélimUiinde 6grenci iken
(3.siniftanitibaren) Pedagojik Egitim Sertifikasini
takip edip bu sertifikaya sahip olmak (2yil)

D

sahip olmak (1yil)

Sekil 1.Tiirkiye'de Yiiriirliikteki Mevcut Programla Kimya Ogretmeni Olma Segenekleri

Yiiksekogretim Kurulu tarafindan 21 Ocak 2010 tarihinde alinan karara gére dort yillik
kimya lisans programini tamamlamis olan diplomali kimyagerler bir y1l (iki donem) pedagojik
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formasyon sertifikas1 egitimine katilabilmektedirler (YOK, 2010). Boylece bes yillik bir
egitimle kimya 0gretmeni diplomasi almaya hak kazanmaktadirlar. Ayrica 2009-2010 egitim-
Ogretim yilindan itibaren iiniversitelerin fen fakiiltesinde kimya boliimiinde okuyan ve kimya
ogretmeni olmak isteyen 0grencilerin devam edebilecekleri pedagojik formasyon sertifikasi
egitimi de mevcuttur. Bu programa gore kimya lisans 6grenimine devam eden Ogrenciler
besinci yariyildan itibaren iki yila (dort yariyila) yayilacak sekilde alan ve meslek egitimi
dersleri almaktadir. Bu formasyon egitimine kabulde belirli sartlar mevcuttur. Diger mezun
kimyagerlere gore bu formasyon programlarini tamamlayan 6grenciler egitim gordiikleri dort
yilin sonunda hem kimyager hem de kimya Ogretmeni diplomasina sahip olarak mezun
olmaktadirlar. Her ne kadar bu programa 2011-2012 egitim-6gretim yilinda 6grenci alimi
yapilmasa da halen bu programda okuyan 6gretmen adaylar1 mevcuttur. Sekil 1'de Tiirkiye'de
yiirlirliikkte olan mevcut programlarla kimya Ogretmeni olabilme segenekleri verilmistir.
Tiirkiye'deki kimya 6gretmeni yetistirme programinda 6gretmen adaylarinin alacaklar1 dersler
Ogretmen Yetistirme Tiirk Milli Komitesi tarafindan hazirlanarak Yiiksekogretim Kuruluna
sunulmaktadir (YOK, 2007). Derslerle ilgili son karar Yiiksekdgretim Kurulu tarafindan
verilmektedir.

Isvigre'de ortadgretime (Tiirkiye'deki karsilig1 ilkdgretim ikinci kademe ve ortadgretim)
brans Ogretmeni yetistirme programlart 19 yilizyilin son ¢eyregine kadar uzanmaktadir
(Extermann, 2008). Bu tarihten dnce okullarda gorev yapan brans 6gretmenleri yiiksek okul
diye adlandirilan ve Tiirkiye'deki fen fakiiltelerine karsilik gelen okullardan mezunlardir
(Criblez, 2010). Egitimle ilgili herhangi bir ders almamis mezunlar brang dgretmeni olarak
okullarda calismistir (Criblez, 2004). 1862 yilinda Ziirih Universitesi tarafindan ilk defa
ortadgretime Ogretmen yetistirilmeye baslayan Isvicre'de 1865 yilindan itibaren tiim
kantonlarda 6gretmen yetistiren kurumlar agilmaya baglamigtir. Kantonlar arasinda 6gretmen
yetistirmedeki farkliliklar zorunlu egitimin dokuz yila ¢ikarildigr 1950'l yillara kadar devam
etmistir (CDIP, 2002).

Bazi kantonlarda (Almanca konusulanlarda) Tiirkiye'deki karsiligi ilkdgretim ikinci
kademe olan diizeyle ortadgretim arasinda 6gretmen yetistirmede farkliliklar s6z konusu iken,
baz1 kantonlarda (Fransizca ve Italyanca konusulanlarda) bu fark s6z konusu degildir. 1990'h
yillarin basinda kurulan yiiksek pedagoji okullar1 (Hautes Ecoles Pédagogiques) ile 68retmen
yetistirme sistemi tek ¢at1 altinda toplanmistir (Criblez, 2004). Bologna Deklarasyonuna imza
atan iilkelerden biri olan Isvigre'de tiim Ogretmen yetistiren kurumlar tiim kantonlarda
iiniversitelere baglanmustir (Criblez, 2010). isvicre'de kimya dgretmeni olabilmek icin liseden
sonra yedi yil liniversite egitimi almanin sart oldugu gozlenmektedir. Bu egitimin ilk ii¢ yili
lisans (bachelor) daha sonraki iki yili yiiksek lisans (master) ve son iki yili ise dgretmen
yetistiren kurumda gerceklesmektedir (IUFE, 2011a). Sekil 2'de Isvicre'nin Cenevre
kantonunda yiiriirliikte olan mevcut programlarla kimya oOgretmeni olma secenekleri
verilmistir.

Isvigre'de 6gretmen yetistiren kurumdaki derslerin neler olacagina iiniversite yonetimi
tarafindan olusturulan on kisilik komisyon karar vermektedir. Bu komisyonda {i¢ profesor, ii¢
ogretim elemani, iki Ogretmen adayr ve iki de Ogretmen temsilcisi dernegi iiyesi
bulunmaktadir (IUFE, 2011a). Ogretmen adaylarinin almasi 6nerilen dersler bu komisyon
tarafindan kantonal olarak 6gretmen yetistirme kuruluna (la Conférence suisse des recteurs et
rectrices des hautes écoles pédagogiques, COHEP) daha sonra da iiniversite rektorler
kuruluna (la Conférence des Recteurs des Universités Suisses, CRUS) sunulmakta ve ulusal
olarak beklenen yeterlikleri karsiliyorsa kabul edilmektedir. Farkli kantonlarda farkli olarak
adlandirilan derslerin, igerik olarak yeterlikleri karsilayacak diizeyde olmas1 gerekmektedir.
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Fen Fakliltesi Kimya Boliimiinden mezun olmak;
Lisans (3yil) + Yiiksek lisans (2yil) + Ogretmen
. Yetistiren Kurumda birinci brangsi kimya olarak egitim
Isvigre'de 7yl almak (2yil)

Kimya

iis
Segenek

Ogretmeni Fen Fakiiltesi Biyoloji/Fizik Béliimiinden mezun

2.
Segenek
8yl

olmak icin olmak ve bu branglardan birinde 6gretmen olarak

calisiyor olmak (7yil) + Ogretmen Yetistiren Kurumda
ikinci bransi kimya olarak egitim almak (1yil)

Sekil 2.Isvicre'nin Cenevre Kantonunda Yiiriirliikteki Mevcut Programla Kimya Ogretmeni Olma
Secenekleri

2. Giris Kosullan

Tiirkiye'de kimya ogretmenligi programina ulusal diizeyde yapilan LYS (Lisans
Yerlestirme Sinavi)'den alinan puanla yerlesilmektedir. Tiirkiye'de alan derslerindeki basari
veya basarisizlifin mesleki alan egitimi derslerinin alinmasinda herhangi bir 6n kosulu
olusturmazken Isvigre'de alan derslerinden basarili olunmasi gerekmektedir (IUFE, 2011a).

Isvigre'deki Ogretmen yetistiren kuruma bagvurularda ise kimya &gretmen adaymin
kisisel dosyasiyla bagvurusu s6z konusudur. Kisisel 6zge¢mis bilgilerin, bagvuru anina kadar
alinan derslerin, neden Ogretmen olmak istediginin aday tarafindan agiklandigi belgeleri
iceren kisisel dosya ile 6gretmen yetistiren kuruma egitim-6gretim yilinin baglamasindan en
az alti ay once bagvurulmasi gerekmektedir (IUFE, 2011b). Dort bagvurudan birinin giris
basamaginda olumsuz sonuglandig1r 6gretmen yetistirme programinda 0gretmen adaylarinin
motivasyon diizeyleri oldukga yiiksektir (Criblez, 2002; Extermann, 2008).

Isvigre'deki kimya ogretmeni yetistirme programina fizik veya biyoloji bransinda
ogretmenlik yapan ve kimyayi ikinci brang olarak secen dgretmenler de basvurabilmektedir
(IUFE, 2011a). Fakat ikinci bransi okutabilmek i¢in daha Onceki {iniversite egitimi boyunca
90 AKTS'lik (Avrupa Kredi Transfer Sistemi) o bransla ilgili ders alinmis olmasi
gerekmektedir. Bu program ikinci brang sertifikasi (Certificat de spécialisation de formation
approfondie en didactique d’une deuxieme discipline d’enseignement, CSDZ2) olarak
adlandirilmaktadir (IUFE, 2011c). Diger bir ifadeyle fizik ve/veya biyoloji 6gretmeni olarak
calisan bir 6gretmen 30 AKTS'lik mesleki ve alan egitimi dersleri alarak ikinci brans olarak
kimya derslerini de yiiriitebilmektedir. (Sekil 2, ikinci secenek). Bu durumda 5 AKTS'lik alan
egitimi dersi, 6 AKTS'lik seminer ve 19 AKTS'lik 6gretmenlik uygulamas: dersi almasi
gerekmektedir. Ikinci brans olarak kimya oOgretmeni olabilmek igin herhangi bir siire
kisitlamasi s6z konusu degildir. Zaten 6gretmen olan kisi istedigi takdirde hemen bu programa
bagvurabilir veya belli bir siire gectikten sonra bu egitimi almak isteyebilir.

Isvigre'deki kimya Ogretmeni yetistirme programiyla ilgili dikkat edilmesi gereken
hususlardan biri Isvigre'de yiiksek lisans diizeyinde 225 AKTS'nin tamamlanmamas1 halinde
(dordiincii sinifin ikinci doneminden 6nce) kimya 6gretmenligi i¢in bagvurulamamasidir.

3. Ogrenme-Ogretme Siirecleri

Her iki tilkedeki 6gretmen yetistiren kurumlar akademik takvimlerinde belirttikleri gibi
bir egitim-0gretim yilinda iki donem egitim vermektedirler. Eyliil ayinda baglayan giiz
donemi ve subat aymnin ortasinda baslayan bahar doneminde 6gretmen adaylar1 derslerini
takip etmektedir. Her iki iilkedeki program 14 haftadan olusmaktadir. Isvi¢re'de 6gretmen
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yetistiren kuruma kabul sartlarini ulusal bazda gorev yapan Isvigre Kantonal Egitim Miidiirleri
Konferansi (la Conférence suisse des directeurs cantonaux de l'instruction publique, CDIP)
belirlemektedir. 26 farkli kantondan olusan tilkede {i¢ farkli resmi dil mevcut oldugundan bu
kurum kantonlara gore yetistirilecek 6gretmenlerin sahip olmasi gereken yeterlilikleri ve ayni
zamanda 6gretmen yetistiren kurumlar arasinda uyumu saglamakla gorevlidir (CDIP, 2002).

Isvigre'deki dgretmen yetistiren kurumlarda 6gretmen adaylarmin dersler basladiktan en
gec li¢ hafta iginde dersin nasil degerlendirilecegi hakkinda bilgi sahibi olmas1 gerekmektedir.
Farkli dersler i¢in dersin 6lgme ve degerlendirmesi 6gretmen yetistiren kurumda gorev yapan
Ogretim iiyesine kalmaktadir. Degerlendirme sistemi bir ile alti arasinda gergeklesen tiim
derslerde basarili olabilmek i¢in 6gretmen adaymin alt1 {izerinden en az dort notunu almasi
gerekmektedir (IUFE, 2011a). Yilda bir kere Eyliil ayinda yapilan biitiinlemelerde eger
Ogretmen aday1 basarisiz olursa izlenen yil bir kere daha deneme sanst bulunmaktadir. Eger
bu ikinci biitlinlemeden de basarisiz olunursa 6gretmen adayinin kurumla iligkisi kesilmekte
ve bes sene igerinde tekrardan bagvuru sansit bulunmamaktadir (IUFE, 2011a).

Her iki iilkedeki kimya 6gretmeni yetistirme programindaki en dnemli farklardan biri de
programlar tarafindan izlenilen modellerde gozlenmektedir. Genelde Ogretmen yetistirme
programlarinda kullanilan iki farklt model incelenen 6rnek iilkelerde gozlenmektedir. Bunlar
kaynasik model ve uyusumlu modeldir. Kaynasik modelde alan dersleri ile meslek dersleri
birlikte verilirken uyusumlu modelde ise Once alan dersleri daha sonra meslek dersleri
verilmektedir. Bu bilgiler 1s13mda Cenevre Universitesindeki Ogretmen yetistirme
programinda izlenen modelin uyusumlu model, Ondokuz May1s Universitesinde ise kaynasik
model oldugu soylenebilir.

4. Dersler ve Kredileri

Tiirkiye'de 1739 sayili Milli Egitim Temel Kanunu'nun 43. maddesine gore 6gretmenlik
bir meslektir ve 6gretmenlik meslegi 6zel bir mesleki yeterliligi gerektirir (MEB, 1973).
Ogretmen yetistiren programlarda ii¢ tiir ders kategorisi mevcuttur; (1) Ogretmenlik meslek
bilgisi, (2) Alan bilgisi (3) Genel kiiltiir. Bu arastirma kapsaminda her iki tilkedeki derslerde
bu {i¢ ders kategorisi ele alinarak incelenmistir.

Tablo 1'de Isvigre'nin Cenevre Universitesi’nde ve Tiirkiye'nin Ondokuz Mayis
Universitesi’nde kimya 6gretmen adaylariin egitim-6gretim siireleri boyunca almis olduklari
ders kredileri smif diizeylerine gore verilmektedir. Tiirkiye'deki Ogretmen yetistirme
programinda se¢gmeli dersler harig diger dersler YOK tarafindan belirlenmektedir. Ayni tablo
alan ve meslek egitimi dersleri, ogretmenlik meslegi ve alan egitimiyle ilgili derslerin
kredisini de igermektedir. Genel kiiltiir dersleri ise bilgisayar programlama, yabanci dil gibi
derslerin kredisini belirtmektedir.

Tablo 1. Isvigre ve Tiirkiye'deki Kimya Ogretmenligi Programimn Simiflara Gore Alinan
Derslerin Kredi (AKTS) Dagilimi

isvig:re Tiirkiye
Simif Alan Genel Alan vg Mgslek Alan Genel Alan vg o
. . Kialtiir Egitimi Toplam . Kiltir  Meslek Egitimi ~ Toplam

Diizeyi Dersleri . . Dersleri . :

Dersleri Dersleri Dersleri Dersleri
1. Smf 38 22 - 60 36 14 7 57
2. Smif 60 - - 60 52 - 7 59
3. Smf 58 2 - 60 48 6 9 63
4. Stif 60 - - 60 20 3 21 44
5. Smf 30 - - 60 18 4 30 52
6. Sinif - - 30 30 - - - -
7. Smif - - 64 64 - - - -
Toplam 246 24 94 364 174 27 74 275
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Tablo 2'de ise her iki iilkedeki kimya 6gretmen adaylarmin egitim-0gretim siireleri
boyunca kimya alantyla ilgili almis olduklari dersler kredileri mevcuttur (OMU, 2011; IUFE,
2011d).

Tablo 2. Isvigre ve Tiirkiye'deki Kimya Ogretmenligi Alan Derslerinin AKTS Kredilerinin
Karsilastiriimasi

Dersler isvicre Tiirkiye  isvicre AKTS  Tiirkiye AKTS

Genel Kimya | + 9
Genel Kimya Il + 9
Genel Kimya Lab. | + 8
Genel Kimya Lab. 1l

Analitik Kimya |

Analitik Kimya 11

Organik Kimya |

Organik Kimya Il

Organik Kimya 111

Analitik Kimya Lab. |

Analitik Kimya Lab. 1

Organik Kimya Lab. |

Organik Kimya Lab. 11
Fizikokimya |

Fizikokimya Il

Fizikokimya 111

Fizikokimya Lab |

Fizikokimya Lab II

Kimyasal Kinetik

Organik Reaksiyonlar Mekanizmasi
Kimyasal Termodinamik
Anorganik Kimya |

Anorganik Kimya Il

Anorganik Kimya Lab. |

Anorganik Kimya Lab. Il
Enstriimantal Analiz I

Enstriimantal Analiz IT
Enstriimantal Analiz Lab.
Biyokimya |

Biyokimya Il

Biyokimya Lab. +
Elektrokimya

Cekirdek Kimyasi

Kuantum Kimyasina Giris

Kimyacilar i¢in Matematik

+ + + + + + + +
OO WwW o™

+ + 4+ + + +
00w www

+ + + + + + +

+ + +++F A+ F A+ A+
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Isvigre'deki kimya alan dersleri cesidi incelendiginde derslerin kimyanin alt branslar:
olan analitik, organik, anorganik, fizikokimya, biyokimya ders ve laboratuar
uygulamalarindan olustugu gézlenmektedir (Tablo 2). Ayrica organik kimya, fizikokimya ve
biyokimya ile ilgili dersler Tiirkiye'deki programa gore ders sayist ve kredileri bakimmdan
daha fazla oldugu anlasilmaktadir. Tirkiye'deki alan derslerinin ¢esidi (enstriimantal analiz,
elektrokimya, cekirdek kimyasi, kuantum kimyasma giris dersleri) Isvigre'ye gore sayi
bakimindan fazladir.

Her iki tilkedeki kimya ogretmeni yetistiren program incelendiginde genel kiiltiir
dersleri adi altinda smiflandirilabilecek bilgisayar programlama dersinin benzer oldugu
gdzlenmektedir. Ayrica kimyacilar igin matematik diye bir dersin Isvigre'de olmadigi,
biyoinformatik, niikleer manyetik rezonans gibi son yillarda 6nem kazanan derslerin
Isvigre'deki dgretmen adaylarma sunuldugu programdan anlagilmaktadur.
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Tiirkiye'deki 6gretmen yetistirme programinda yer alan Atatiirk Ilke ve Inkilap Tarihi I
ve II, Tirk Dili I ve II ve Yabanct Dil I ve II dersleri genel kiiltiir dersleri adi altinda
siiflandirilmaktadir. Tiirkiye'deki 6gretmen yetistirme sisteminde 2008-2009 egitim-0gretim
yilindan itibaren uygulamasina baglanan Topluma Hizmet uygulamalart Dersi de
bulunmaktadir. Bu derste 6gretmen adaylarindan toplumun giincel sorunlarini incelemeleri ve
¢coziime yonelik projeler gelistirmeleri beklenmektedir. Ayni sekilde her iki iilkedeki kimya
Ogretmeni yetistirme programinda genel kiiltiir dersleri ad1 altinda Fizik, Biyoloji, Matematik
derslerinin ortak oldugu gdzlenmektedir. isvigre'deki programda kaynakca diye adlandirilan
ve bilimsel ¢alismalarda kaynak taramasinin nasil yapilacaginin ele alindig1 genel kiiltiir dersi
de bulunmaktadir.

Her iki kimya 6gretmeni yetistiren programin benzer bir noktasi da alan ve meslek
egitimi dersleri i¢inde se¢gmeli ders alma olanaklarinin olmasidir. Kimya ile ilgili alan dersleri
arasinda her iki programda da segmeli dersler mevcuttur (Tablo 3). Ozellikle Tiirkiye'deki
programda mevcut olan se¢gmeli derslerin hepsi kimya 6gretmenligi ile iliski diizeylerinin
diisiik oldugu sdylenebilir; organik analiz, ayirma teknikleri, ila¢ kimyasi, ¢ekirdek kimyasi
gibi. Ayrica Isvigre'deki programin Tiirkiye'deki gore daha uzun olmasindan dolayr alan
dersleriyle ilgili segmeli derslerin sayisinin fazla olmast dogal karsilanmaktadir. Tablo 3'de
Isvigre ve Tiirkiye'deki kimya 6gretmeni yetistirme programindaki se¢meli dersler kredileri
Olciit alinarak karsilastirilmaktadir.

Tablo 3. Isvicre ve Tiirkiye'deki Kimya Ogretmenligi Programindaki Se¢meli Derslerin AKTS
Kredilerinin Karsilastirilmasi

Isvicre Tiirkiye Isvicre Tiirkiye AKTS

Dersler AKTS

Bilim Tarihi + + 3 3
Cevre Kimyasi + + 3 3
Polimer Kimyasina giris + + 3 3
Endiistriyel Kimya + + 6 3
Kimyada Son Gelismeler + + 3 3
Ayirma Teknikleri + + 3 3
Besin Kimyasi + + 2 3
Organik Analiz + 3
flag Kimyasi + 3
Fizikokimyada Spektroskopik Yontemler + 8

Kiitle Spektroskopisi + 4

Niikleer Manyetik Rezonans + 4

Biyoinformatik + 5

Dogal iiriinler Sentezi + 4

Parfiim ve Cicek Kimyasi + 6

Tablo 4'de Isvigrenin Cenevre Universitesi’nde ve Tiirkiye'nin Ondokuz Mayis
Universitesi’nde kimya dgretmen adaylarinin 6gretmenlik meslek ve alan egitimi konusunda
aldiklar1 mesleki egitim dersleri kredileri ile birlikte verilmektedir (OMU, 2011; IUFE,
2011d). Iki iilkedeki kimya 6gretmen adaylarinin almis olduklar1 dgretmenlik mesleki egitim
dersleri incelendiginde birgok dersin benzer oldugu goriilmektedir. Isvigre'deki dgretmen
yetistirme programinda alan egitimi derslerinin Tiirkiye'dekine goére daha fazla oldugu
ozellikle de seminer verme zorunlulugunun oldugu anlasilmaktadir. Ayrica Isvigre'de
ogretmen adaylarimin almis olduklar1 dersler arasinda program gelistirme ve Ogrenme
kuramlar1 adi altinda dersler mevcut olmamasina ragmen bu derslerin igeriginin bir kismi
ogretmenlik meslegine giris olarak adlandirilabilecek olan egitim bilimlerine giris dersi
iceriginde ele alinmaktadir.
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Tablo 4. Isvicre ve Tiirkiye'deki Kimya Ogretmenligi Meslek ve Alan Egitimi Derslerinin AKTS
Kredilerinin Karsilastirtimasi

Dersler Isvicre Tiirkiye Isvicre AKTS  Tiirkiye AKTS

Egitim Bilimine Giris + 6 5
Egitim Psikolojisi + 3
Program Gelistirme ve Ogretim

Egitim Sistemi ve Okul Ydnetimi +
Olgme ve Degerlendirme

Sinif Yonetimi

Ogrenme ve Ogretme Kuramlar1

Rehberlik

Ozel Ogretim Yontemleri [

Ozel Ogretim Yontemleri 11

Ogretim Teknolojileri ve Materyal Tasarimi
Okul Deneyimi |

Okul Deneyimi 1l

Ogretmenlik Uygulamasi

Alan Egitimi Arastirma Projesi

Sosyal Cevre, Davranis ve Kiiltiir

Davranig ve Egitim

Ogrenci, Sinif, Okul ve Toplum

Kimya Egitimi Semineri

3
3
3

+ +
+ + + + A+ + + A+ A+ + o+
OO O101TWOo1TWw ol o1

+ + + + + + + A+ +
+
==
U'I\II—‘(JOOU\I'_\(DLO')U'IQJ

5. Okul Deneyimi ve Ogretmenlik Uygulamasi

Tiirkiye'deki okul deneyimi dersi MEB tarafindan su sekilde tanimlanmis ve 6gretmen
adaylarindan beklenen davranislar siralanmistir:

"Okul Deneyimi, ogretmen adaylarina, okul orgiitii ve yonetimi ile okullardaki
giinliik yasami tamima, egitim ortamlarint inceleme, ders disi etkinliklere katilma,
deneyimli 6gretmenleri gorev basinda gozleme, ogrencilerle bireysel ve kiiciik gruplar
halinde ¢alisma ve kisa siireli 6gretmenlik deneyimleri kazanma olanagini veren,
onlarin ogretmenlik meslegini dogru algilayip benimsemelerini saglayan fakiilte
ogretim programinda yer alan dersleri ifade eder" (MEB, 1998).

Okul deneyimi dersi; Fakiilte okul isbirligi kapsaminda incelendiginde dersin uygulama
okulu, uygulama 6gretmeni, fakiilte, uygulama 6gretim eleman1 ve 6gretmen adaylarinin es
gidiimi ile yiriitilmesi planlanmaktadir. Bu derste oOgretmen adaylarimin deneyimli
ogretmenlerin rehberliginde gercek sinif ortamlarinda 6gretmenlik meslegini tanimalar1 ve
gbézlem yapmasi amaclarken egitim fakiiltesinden bir 6gretim iiyesi de Ogretmen adayina
rehberlik etmektedir (MEB, 1998).

Cenevre Universitesi’nde kimya Ogretmeni yetistirme programinda Ogrenim gdren
ogretmen adaylar1 i¢in en 6nemli noktalardan biri hem okul deneyimi hem de 6gretmenlik
uygulamasi yapacaklari okullar1 kendilerinin bulmasidir. Eger 6gretmen adayr uygulama
caligmas1 yapacagi okulu egitimin basinda bulamazsa egitim bilimleri ve alan egitimi
sertifikast olarak adlandirilan (Certificat complémentaire de base en didactique de la
discipline et en sciences de l'éducation CCDIDA) ve devami ancak uygulama ¢alismasi okulu
bulunarak miimkiin olan egitimi takip etmektedir (Sekil 2, birinci segenek). Bu egitim
bilimleri ve alan egitimi sertifikasin1 almak i¢in 6gretmen adaylar1 30 AKTS'lik ders almak
zorundadir (IUFE, 2011b).

Bu program kesinlikle 0Ogretmenlik mesleginin icra edilebilecegi anlamina
gelmemektedir. Cilinkii uygulama okulu bulunamadigindan devami miimkiin degildir. Bu
program en erken iki donemde en ge¢ ise dort donemde bitirilebilmektedir. Eger 6gretmen
adayr uygulama yapacagi okulu bastan itibaren bulmus olursa takip edece§i program
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ortadgretim Ogretmenligi programidir. Bu ortadgretim O6gretmenligi programi (Maitrise en
enseignement secondaire MASE) diye adlandirilan programda 6gretmen adayr 94 AKTS'lik
dersler almakta ve en erken dort donem en ge¢ alti donemde programi bitirebilmektedir
(IUFE, 2011d). Bu arastirmada detayli olarak ele alinan kimya 6gretmeni yetistirme programi
MASE'ye karsilik gelmektedir. MASE programinin ilk dénemi ile CCDIDA programin ilk
donemi alinan dersler agisindan birebir uyusmaktadir. Diger bir ifadeyle ilk sene i¢in aym
dersler alinmaktadir. Tek fark bir dahaki donem 6gretmenlik uygulamasina sadece MASE
grubundaki 6gretmen adaylarinin devam edebilmesidir. Buradaki amag¢ 6gretmen adaylarinin
mezun olduktan sonra caligsabilecekleri okullar1 Onceden belirlemesi ve ihtiyaglar
dogrultusunda egitimlerine devam etmesidir. Diger bir ifadeyle MASE grubunda mezun igsiz
kimya Ogretmeni yerine c¢alisacagt yer belirli olan kimya Ogretmeni yetistirilmesi
hedeflenmektedir.

Alan egitimi dersleriyle ilgili en 6nemli farklarin biri de 6gretmen adaylarinin gergek
okul ortamlarinda uygulamalariyla ilgilidir. Tiirkiye'de uygulanan iki farkli uygulamaya (okul
deneyimi ve oOgretmenlik uygulamasi) karsilik Isvigre'deki kimya Ogretmeni yetistirme
programinda {i¢ farkli uygulama (Okul Deneyimi I, Okul Deneyimi II ve Ogretmenlik
Uygulamas1) s6z konusudur (Tablo 4). Tirkiye'deki okul deneyimi dersi bir yariyilda
tamamlanmakta ve 6gretmen adayi bir saati seminer, dort saati uygulama olmak iizere bu
derste gdzlem ve inceleme yapmaktadir (YOK/Diinya Bankasi, 1998; YOK, 2007).

Ogretmen adaylarinin gergek okul ortamlarinda egitim ve uygulama yapmasina firsat
veren ikinci ders Ogretmenlik Uygulamasidir. Ogretmenlik uygulamast MEB tarafindan su
sekilde tanimlanan bir derstir:

"Ogretmen adaylarina, 6gretmeni olacagi alanda ve égretim diizeyinde, bizzat sinif
icinde ogretmenlik becerisi kazandiran ve belirli bir dersi ya da dersleri planl bir

sekilde ogretmesini saglayan; uygulama etkinliklerinin tartisilip degerlendirildigi
derstir" (MEB, 1998).

Bu dersin 2 saati teorik ve 6 saati okul uygulamasi icermektedir. Haftada 2 saatlik teorik
kissmda uygulama o6gretim elemani ile birlikte okul ortaminda yapilan ¢alismalar
degerlendirilmekte; okul ortaminda 6gretmen adaylarimin karsilastiklart sorunlara ¢oziimler
onerilmektedir. Ogretmen adaymnin okulda gegirecegi 6 saatin en az 3 saatinde rehber
ogretmen gozetiminde ders yiirlitmesi geriye kalan zamanda ise planlama, materyal hazirlama,
okuldaki idari gérevlere yardim etmesi beklenmektedir (YOK/Diinya Bankasi, 1998).

Gozlem uygulamas: olarak adlandirilabilen Okul Deneyimi’nin sonunda Isvicre'deki
Ogretmen adayl uygulama 6gretmeni ile beraber derse girmektedir Kendisine sinifin tﬁmﬁyle
dersi ¢er¢evesinde hem lise de hem de Tiirkiye'deki karsiligi ilkogretim ikinci kademe olan
diizeyde (iki farkli diizeyde) ders izlemesi gerekmektedir. Isvicre'de ogretmen adayinin
kendisine ait sinifi bulunmakta ve donem sonuna kadar tek basina smif iginde dersini
islemektedir. Ayrica 6gretmen adayinin ilgili kimya konularint s6zii edilen iki diizeyde de
yiiriitmesi beklenmektedir. Okul Deneyimi I ve II de her iki seviye icin en az 10 ders
gozlemlemesi ve derse uygulama Ogretmeni ile girmesi gerekmektedir. Ogretmenlik
uygulamasi dersi kapsaminda haftada 10 saat kendi smifina ders yliriitmesi gerekmektedir
(IUFE, 2011e).

Isvigre'de dgretmenlik uygulamasiyla ilgili olan en énemli unsurlardan biride kimya
ogretmen adaymin il veya ilgede bulunan egitim miidiirliikleri yardimiyla uygulama okulunu
kendisinin bulmasi zorunlulugudur. Uygulama okulu ararken egitimle ilgili devlet dairesi olan
(département de l'instruction publique) Ogretmen adaylarina okullardaki mevcut durumu
iceren bilgiler vererek yardim etmektedir. Ogretmen aday1 meslek egitimi derslerini basari ile
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tamamlamis olsa bile eger uygulama yapacak okul bulamazsa okul bulana kadar beklemek
zorundadir. Bu yiizden 6gretmenlik uygulamasi dersi baslayincaya kadar 6gretmen yetistiren
kuruma kayit yapildigit andan itibaren Ogretmen adaylar1 kendilerine okul bulmaya
ugragsmaktadirlar. Tiirkiye'deki 6gretmen adayinin uygulama okullar1 bulma ile ilgili herhangi
bir kisisel ¢aba gostermesine gerek yoktur. Ciinkii Tiirkiye'de Milli Egitim Bakanligi ve
iiniversitelerin Egitim Fakdilteleri arasinda yapilan c¢aligmalarla 6gretmen adaylariin
uygulama yapabilecekleri okullar belirlenmektedir (YOK, 2011).

Tiirkiye'deki 6gretmenlik uygulamas: dersleri ile Isvigre'deki 6gretmenlik uygulamasi
dersleri kredi agisindan karsilastirilacak olursa yaklasik olarak iki katina denk geldigi
gozlenmektedir. Ayn1 sekilde 6gretmen adaylarinin uygulama okullarinda yirittiikleri ders
saatleri de yaklasik olarak iki katina es degerdir. 20 AKTS'lik uygulama ile Tiirkiye'deki
Ogretmen adaylart gercek smif ortamlarindaki ortadgretim O6grencilerini ilk defa son sinifta
gormektedir. Isvigre'deki kimya dgretmen adaylar1 ise 36 AKTS'lik uygulama ile Tiirkiye'deki
meslektaslarina gore bir donem daha fazla ger¢ek okul ortamlarinda mesleki uygulama
yapmaktadirlar (tablo 4).

SONUC ve TARTISMA

Bu arastirmada her iki {ilkedeki kimya 6gretmeni yetistirme programlari; programlara
giris kosullari, 6gretim stirecleri, okul deneyimi ve 6gretmenlik uygulamalari, program
boyunca alinan derslerin gesitleri, kredileri agisindan karsilastirmak ve programlar arasindaki
benzerlikler ve farkliliklar tespit etmek amaglanmustir.

Aragtirma bulgularma gore ilk olarak Tirkiye'deki kimya Ogretmeni yetistirme
programlarinda kendi i¢inde siireler arasinda farklilik gosterdigi ifade edilebilir.
Yiiksekogretim Kurulu tarafindan 10 ocak 2010 tarihinde alinan karar aslinda kimya gibi bir
brans Ogretmeninin yliksek lisans derecesinde egitim almasi gerekliligine tamamen ters
diismektedir (YOK, 2010). Ciinkii kimya lisans programinda okuyan bir 6grenci ayni anda
egitim derslerini de alarak "iki diploma" ile mezun olmustur. Ayrica Fen fakiiltesinden mezun
olan bir kimyager i¢in bir yi1l (iki donem) i¢inde tiim meslek ve alan egitimi derslerini (meslek
uygulama dersleri de dahil) alip 6gretmenlik sertifikasina sahip olmasi alinan egitimin siiresi
bakimindan Isvigre ile karsilastirildiginda kisa oldugu gézlenmektedir.

Tiirkiye'de kimya Ogretmenligi programina ulusal diizeyde yapilan LYS'den alinan
puanla yerlestirilme yapilirken alan derslerindeki basar1 veya basarisizligin mesleki alan
egitimi derslerinin alinmasinda herhangi bir 6n kosulu yoktur. Isvigre'deki dgretmen yetistiren
kuruma basvurularda ise kimya Ogretmen adaymin kisisel dosyasiyla basvurusu soz
konusudur ve alan derslerinden basarili olunmasi 6n kosulu s6z konusudur (IUFE, 2011a).
Kimya anlatacak ogretmenlerin Oncelikle alan bilgisinin eksiklik icermemesi gerektiginde
yola ¢ikarak Tirkiye'deki 6gretmen yetistirme siirecinin iki basamakli (alan bilgisi ve meslek
egitim bilgisi dersleri) olarak agsamali diizenlemesinin daha uygun olacag diisiiniilmektedir.

Iki iilke arasindaki diger fark ise dgretmen yetistirme programlarmin bigimlenmesi
asamasinda ortaya cikmaktadir. Isvigre'de Ogretmen yetistiren kurumlarin sahip oldugu
imkanlar ve Ogretmen adaylarimin ihtiyaglari dogrultusunda kantonal diizeyde kendi
programlarint olusturma imkanlart mevcuttur (IUFE, 2011a). Tirkiye'de ise egitim
fakiiltelerine kimya Ogretim programina %25 diizeyinde kendi derslerini belirleme yetkisi
Yiiksekdgretim Kurulu tarafindan saglanmistir (YOK, 2007). Diger bir farklilik ise kimya
alan derslerinde ortaya ¢ikmaktadir. Tiirkiye'deki alan derslerinin gesidi Isvigre'ye goére say1
bakimindan fazladir. Bu arastirmadan elde edilen verilerden biri olan haftalik ders saati
uygulamasi ise Sanger ve arkadaglarinin (2001) yapmis oldugu ¢alismada da belirtildigi iizere
kimya Ogretmen adaylarmin almis olduklari toplam haftalik ders saati en fazla Tiirkiye'de
oldugu anlagilmaktadir. Birinci siniftan son smifa kadar Amerika, Rusya ve Isvigre'deki
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meslektaslarina gére daha fazla teorik ders alan Tiirk kimya 6gretmen adaylarinin kendilerini
daha hazir hissetmesi gerekirken yapilan ¢alismalar bunun aksini gostermektedir (Derman,
2007).

Her iki tiniversitedeki kimya 6gretmeni yetistirme programinda da 6gretmen adaylarinin
egitim dersleriyle ilgili secme sanslar1 bulunmamaktadir. Ogretmenlik mesleginin giin
gectikge bilginin, okulun ve dgrencinin degismesinden dolay1 degisiklik icinde oldugu kabul
edilirse, 6gretmen ihtiyaglarinin da géz oniinde bulundurularak se¢meli derslerin arttirilmasi
onerilmektedir. Ornegin dgretmen adaylari icin konusma teknikleri, diksiyon veya medya ve
kimya gibi dersler programa sunulabilir. Derman (2007) yapmis oldugu c¢alismada
Tirkiye'deki kimya Ogretmeni adaylarmmin alan dersleriyle ilgili almis olduklar1 egitim
acisindan O0gretmenlik mesleginde sikint1 yasamayacagini diisiindiiklerini gézlemistir. Fakat
ogretmen adaylarin miilakat yoluyla alinan diisiincelerine gore sahip olduklar: alan bilgisini
ogrencilerine aktarmakta sikinti yasayacaklarini belirtmiglerdir. Derman (2007) ¢alismasinda
bu eksikligin temeli olarak &gretmenlik uygulamasini kaynak gostermektedir. Yapilan bu
calismada Derman (2007) tarafindan ortaya ¢ikarilan sonuglarla paralellik gostermektedir.
Ayrica (Ozmen, 2008)'in de belirttigi gibi okul deneyimi dersleri kimya 6gretmen adaylarmin
mesleki gelisimleri ve deneyim kazanmalar acisindan faydali oldugu diisiiniilmekte ve okul
deneyimi dersi sayisinin arttirilmasi onerilmektedir.

Tablo 5. Isvigre ve Tiirkiye'deki Kimya Ogretmenligi Yetistirme Programlarimin Karsilastirilmast

Isvicre Tiirkiye
L . 3 yil fen fakiiltesinde lisans, 2 yil 5 yillik lisans programinin agirlig fen
Ogrenim siireleri ve . . o . N oo
yerleri yuk.se.k lisans ve 2 yll .olgretmen faktlltes%nde S).lr.nak iizere egitim
yetistiren kurumda egitim alma fakiiltesine egitim alma
Programa giris kosullar1  Kisisel dosya ile bagvuru s6z LYS ile merkezi yerlestirme sonucu
konusudur. egitim fakiiltesine kayit veya fen
fakiiltesi mezunu olarak pedagojik
formasyon sertifikasina akademik
ortalamaya gore kabul edilmektedir.
Derslerin belirlenmesi Universite yonetim kurunun Secmeli dersler haric YOK
olusturdugu 10 kisilik komisyon ve
CRUS onay1
Ogrenim siirecleri Uyusumlu model Kaynagik model
Dersler ve kredileri 3 farkli alandan toplamda 364 3 farkli alandan toplamda 275
AKTS'lik ders alma sart1 AKTS'lik ders alma sarti
Ogretmenlik 36 AKTS'lik ii¢ farkli 6gretmenlik 20 AKTS'lik iki farkli 6gretmenlik
uygulamalari meslegi uygulama dersi meslegi uygulama dersi

Fizik ve Biyoloji 6gretmenlerinin 90
Yandal olarak Kimya AKTS'lik Kimya dersi alma sart1 ve
ogretmeni olma durumu 30 AKTS'lik alan egitimini

tamamlamasi gerekmektedir.

Mevcut degil.

Diger taraftan her iki Universitedeki kimya Ogretmeni yetistirme programlarindaki
ogretmenlik uygulamasi derslerinin yapisinin farkli oldugu gozlenmektedir. Tiim 6gretmenlik
uygulamas: derslerinin ortak amaci teorik bilgilerin pratikte uygulanmasi oldugundan
Ogretmen yetistiren kurumlar ile okullar arasindaki isbirliginden sz edilebilir. Fakat her iki
tiniversitedeki 6gretmenlik uygularinin diizenlenmesiyle ilgili farklilar o iilkenin 6zelliklerine
gore sekillendiginden ele alinan tlkelerin egitim yapis1 ve geleneginin 6gretmen yetistiren
kurumlara yansimasi olarak degerlendirilebilir. Ornegin uygulama okulunun &gretmen
adaymnin kendisi tarafindan bulunmasi Isvigre'de normal karsilanirken Tiirkiye'de bdyle bir
uygulamanin yapilmasi mevcut 6gretmen aday sayisinin fazlaligindan bir¢ok karmasiklig
ortaya cikarabilir. Ayn1 sekilde Isvigre'de dgretmen adaymin kendisine ait sinifi bulunmakta
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ve donem sonuna kadar tek basma smif icinde dersini islemektedir. Bu durum Tiirkiye'de
uygulamada karsilasilan bir durum degildir.

Ogretmenlik egitimi derslerinin (Okul Deneyimi ve Ogretmenlik Uygulamasi) ayni
zamanda Ogretmen adaylarina egitim fakiiltelerinde aldiklar1 egitime es zamanl olarak doniit
verme 1imkani saglayacagindan, Ogretmen adaylarinin  O0grenme siirecine katkida
bulunmaktadir. Sanger ve arkadaslarinin (2001) kimya Ogretmeni yetistirme programi
hakkinda yaptiklar1 c¢alismadan elde edilen sonuglar ile bu calisma arasinda benzer
noktalardan biride Ogretmenlik uygulama derslerin 6nemiyle ilgilidir. Her iki iilkedeki
programlar arasindaki diger bir farkli nokta ise 6gretmenlik uygulamalarini igermektedir. Son
yillarda Tiirkiye'de 6gretmen yetistirme sistemine iliskin yapilan calismalar sorunlarin daha
¢ok be derslerin uygulama boyutundaki eksikliklerden kaynaklandigini gostermektedir (Azar,
2003; Yigit & Alev, 2005; Isikoglu, Ivrendi, & Sahin, 2007; Karadiiz, Eser, Sahin, & Ilbay,
2009; Bastiirk, 2009; Bastiirk, 2010; Kale, 2011; Saracaloglu, Yilmaz, Cogmen, & Sahin,
2011). Tirkiye'deki kimya Ogretmen adaymnin hafta da en az ii¢ saat Ogrencilere ders
anlatmas1 gerekirken uygulama okullarindaki degisik sebeplerden dolayr bu ders saati
miimkiin oldugu kadar diigmektedir. Diger taraftan onemli bir nokta ise 6gretmen adayinin
hicbir zaman bir "simifinin" olmamasi ve siirekli uygulama 6gretmeni ile derse girmesidir.
Kendine ait sinifinin olmasi 6gretmen adayinin hizmet dncesinde meslegine olan motivasyon
ve 0z gilivenini arttiracagi diisiiniilmektedir.

ONERILER

Bu arastirma sonucunda elde edilen bulgular 1s181nda 6nerilerde bulunulabilir.

e Her iki Ogretmen yetistiren programa da egitim dersleriyle ilgili se¢meli dersler
eklenmesi ve 6gretmen adaylarinin kendi ihtiyaclar1 dogrultusunda se¢im yapabilmesi olanagi
artirilmalidir.

e Alan egitimiyle ilgili teorik derslerin sayisinin azaltilmasi ve uygulamanin 6n plana
cikartildig1 dersler programa ilave edilmelidir.

e Aragtirmacilara farkli iilkelerdeki kimya Ogretmeni yetistirme programlarindaki
derslerin nasil yapilandigi ve kimler tarafindan derslerin belirlendigi {izerine caligmalar
yapilmasi Onerilebilir.

e Avrupa Birligi iilkelerindeki kimya Ogretmeni yetistiren programlardaki staj
diizenlemesinin karsilastirildigi bir c¢aligmanin yapilmasi ve iilkelerin egitim yapisinin
Ogretmen yetistirme sistemleri lizerine etkisi incelenebilir.

e Ozellikle Tiirkiye'deki kimya 6gretmen adaylari igin dgretmenlik uygulamalar ile
ilgili derslerin sayisinin ikiden ti¢e c¢ikartilabilir (Okul Deneyimi Il dersinin programa
eklenmesi).

e Tilirkiye’deki kimya Ogretmenleri i¢in gozlem uygulamasi igeren okul deneyimi
dersleri, daha onceki siniflarda daha diisiik saatlerle baslatilmalidir.

e Tiirkiye'de 6gretmenlik uygulama ders saatini arttirmak yerine 6gretmen adaylarina
daha fazla olanak saglayarak kendi sinifinda tek basina ders anlatma imkan1 verilmelidir.

e Cenevre Universitesinde oldugu gibi eger kimyagerlerden kimya dgretmeni olmalar
istenirse Tirkiye'deki meslek ve alan egitimi derslerinin iki donemden daha fazla siirede
alinmasi saglanmalidir.

¢ Bologna siirecinde son yillarda her iiniversite 0grencisinin istedigi boliimden ders
alma segenekleri ortaya c¢ikmigken yan brans olarak kimya Ogretmenligi yapabilme
olasiliginin da diger fen egitimi brans 6gretmenlerine verilmesi onerilmektedir.

e Yan brans olarak kimyayi anlatabilmek igin Isvigre'de oldugu gibi kimya alan
derslerinden belirli bir krediyi tamamlama sartinin aranmasi o6nerilmektedir.
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SYNOPSIS
INTRODUCTION

There are discussed parallels between development level of countries and proffered
educational opportunities to the citizens of the countries. Teacher as an indication of the
quality of education and their education which are taken inform about proffered the
educational services to citizens. For this reason, teachers’ education programs and models
followed by programs are different. When the literature examined, very few study of
comparative education are observed about chemistry teacher education programs in Turkey.
Delibas ve Babadogan (2009), in their study, was to compare biology teacher education
programs in Turkey, Germany and England. According to findings, in Turkey, teacher
candidates received lectures credits are more than Germany and England. In England and
Germany number of compulsory lecture is less than Turkey. Biology teacher candidates
graduated as the owner of minor in Germany and England. Uygun, Ergen and Oztiirk (2011),
in their study, were to compare teaching practice in teacher education programs in Turkey,
Germany and France. According to results of research, in Germany and France teaching
practice lectures are location more important than teaching practice in Turkey. In our country,
Nakiboglu (1999)’s study is noteworthy about comparison between chemistry teacher
education programs in our country and other countries. Nakiboglu (1999) was to compare
chemistry teacher education programs in Turkey and United State of America (USA). The
researcher compared teacher education programs between both the new and the old program
which changed in 1998 in Turkey and USA. The researcher suggested about teacher education
programs in Turkey. Sanger et al. (2001), in their study, was to compare chemistry teacher
education program in Russia and USA. Russian chemistry teacher candidates give theoretical
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chemistry and education lectures more than American chemistry teacher candidates. On the
other hand, American teacher candidates have a class in teaching practice lecture longer than
Russian teacher candidates. The only one study, belong to Ergun (2009), is to compare
chemistry teacher education programs in Turkey and member states of the European Union.
Ergun (2009) was to compare physics and chemistry teacher education programs in Turkey
and France. According to results of research, in France, teacher training institution to get
required training requires the condition of being successful in a different exam. Teacher
training program are given in at least three-year university education at the undergraduate level
in France. In the undergraduate minor due to chemistry and physics teachers’ receive training,
they give high school lecture level both chemistry and physics lecture. There is no study about
comparison of chemistry teacher education program in Turkey and Switzerland. For that
reason, it can be said that this study fill the deficiency of related area.

PURPQOSE of the STUDY

The purpose of this study is to compare chemistry teacher education programs in
Switzerland and Turkey. In this study was look for an answer the question of “what are
similarities and differences in chemistry teacher education programs of Switzerland and
Turkey: admission criteria, the process of education, school experience and teaching practice,
taken lecture throughout all program, graduation requirements and criteria for become a
teacher?

METHODOLOGY

This study is a comparative educational research. Descriptive and horizontal
approaches, which are used two of the different approach in comparative research, are used in
this research. In addition, unstructured observation was carry out in both countries since
comparison was made to be more effective. All the units of systems are examined separately
and together in the horizontal approach (Tirkoglu, 1998; Erdogan, 1995). The descriptive
approach also are examined literature related to the subject and compare the similarities and
differences between the educations systems (Ultanir, 2000). In this study, to achieve the
required data are examined current teacher education programs and used document analysis
technique. Document analysis technique is collected data examining existing records and
documents. Document analyses for a particular purpose comprise finding, reading, taking
notes and assessing sources (Karasar, 2005). This research is limited with Geneva Canton of
Switzerland which does not accept to be a member of European Union but signed Bologna
Declaration and the chemistry teacher education program at The University of Geneva and the
chemistry teacher education program at Ondokuz Mayis University in Turkey which is a
candidate for being a member of the European Union.

FINDINGS

There is discussed those chemistry teacher candidates apply with personal file prior to
admission to teacher education program in Switzerland. There are placements by examination
at the national level in applications for chemistry teacher education program in Turkey.
Placements are made with points which are taken from the exam. There must receive at least
seven years’ education to become a chemistry teacher in Switzerland. Education time is
limited to five years to become a chemistry teacher in Turkey. There are two possibility to
become a chemistry teacher with current program in Geneva Canton of Switzerland. In
Turkey, there are three different ways to become a chemistry teacher with current program.
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Match model is used for chemistry teacher education program in Switzerland and concurrent
model is used for chemistry teacher education program in Turkey. The chemistry teacher
education program covers 364 ECTS credits in Switzerland and 275 ECTS credits in Turkey.
Teachers who teach at the branch of physics or biology and teachers who want to lecture
chemistry in the second branch can apply chemistry teacher education program in
Switzerland. One of the most important points is teacher candidates, studying chemistry
teacher training program at the University of Geneva, find their schools for school experience
and teaching practice.

DISCUSSION AND RESULTS

It can be said that in Turkey period of education is short compared with Switzerland for
a chemist graduated from the Faculty of Sciences in one year (two term) all of the career
training and field of education lectures (including the teaching practice lecture).

Table 1. Comparison of Chemistry Teacher Education Programs in Switzerland and Turkey

Switzerland

Turkey

Study Period and Place

3 years of bachelors level in faculty
of science, 2 years of post graduated
and 2 vyears of teacher training
institution

5 years of bachelors level in faculty of
education

Admission Criteria

Apply with personal file

Register in educational faculty as a
result of central placement with LYS or
certificate of pedagogical formation and
academic average as a result of
Bachelor of Science Faculty

Determination of the Commission of 10 person formed by YOK , excluding elective course
Lectures the university board of directors and

the approval of CRUS
The Process of Match Model Concurrent Model

Education, Lectures and
Credits

In three different area totally 364
ECTS credits

In three different area totally 275 ECTS
credits

Teaching Practice

36 ECTS credits
three different
lecture

teaching practice

20 ECTS credits
two different teaching practice lecture

As a minor in state of

Physics and chemistry teachers must
take chemistry lecture of 90 ECTS

being Chemistry credits and complete field of Unavailable
Teachers education of 30 ECTS credits.
SUGGESTIONS

In the light of the foregoing findings, recommendations are as below:

* In both of teacher training program, elective lecture should be given more places in
chemistry teacher training program and the opportunity to choose their elective lecture should
be increased for teacher candidates according to their needs.

* Theory based lectures about education of field should be decreased and practice based
lecture should be added to the program.
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« Especially in Turkey, number of lecture related to teaching practice can be increased
from two to three for chemistry teacher candidates (School Experience Il lecture should be
added to the program.)

» Instead of increasing teaching practice lecture period, teacher candidates by providing
more opportunities should give a lecture by oneself.

* As the same of The University of Geneva if it is in demand to be a chemistry teacher
from chemist, career training and field of education lectures should be taken more than two
terms.

« It can be suggested to give a chemistry lecture as of the minor same as Switzerland,
certain credits should be taken from the major area lectures in chemistry.

« It can be suggested for researchers that they can study about how are chemistry teacher
education programs’ lectures structured and by whom the lectures are defined in the different
countries.
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OZET

Giliniimiizde derslerde egitim teknolojilerinin kullanilmasi derslerdeki verimi artirmaktadir. Ayrica
egitimde robot teknolojilerinin kullanimi ve diger disiplinlerle entegrasyonuda énem kazanmaktadir.
Bu caligmada, robotlarin egitimde kullanimiyla ilgili Tiirkiye’de ve diinyada yapilan c¢aligmalar
incelenmistir. Sunulan bilgiler, alan taramasi ile elde edilmistir. Calismada yer verilen bilgilerin bu
yonde yapilacak planlama ve uygulamalara 151k tutacag: diisiiniilmektedir. Ayrica Fen ve Teknoloji
egitiminde aktif 6grenme yontemleri kullanilarak robotikten nasil yararlanilabilecegi konusunda,
gerek aragtirmacilara gerekse 0gretmenlere onemli fikirler vermek amaglanmustir.

Anahtar Kelimeler: Fen ve Teknoloji Egitimi; Teknoloji Tabanli Ogrenme; Robotik Uygulamalari.

GIRIS

Gilinlimiizde bilim ve teknolojide yasanan hizli gelismeler gii¢lii bir gelecek olusturmak
isteyen iilkeler i¢in 6nemli firsatlar sunmaktadir. Bilim ve teknolojinin giiclinlin farkina varan
gelismis ve gelismekte olan iilkeler, teknolojik gelismelere ayak uydurabilmek i¢in tiim
imkanlarin1 kullanarak planlar yapmakta, altyapilarimi gelistirmekte, var olan sistemlerini
sorgulamaktadir (Bilisim Surasi, 2003). Bu ¢ercevede bilindigi tizere Milli Egitim Bakanligi
tarafindan 2004-2005 6gretim yilinda ilkogretim 6gretim programi degistirilerek Fen Bilgisi
dersinin adi “Fen ve Teknoloji” olarak degistirilmistir. Boylece fen konularmin giindelik
hayata ve teknolojiye yansiyan yonlerine daha ¢ok agirlik verilmesi amaglanmastir.

Fen ve teknolojinin bir¢ok ortak yonii vardir. Nitekim hem bilimsel aragtirmalarda hem
de teknolojik tasarim siireglerinde benzer beceriler ve zihinsel aliskanliklar kullanilir. Fen ve
teknolojiyi birbirinden ayiran en énemli 6zellik ise amaglarinin farkli olmasidir. Fenin amaci
dogal diinyay1 anlayarak agiklamaya calismak; teknolojinin amaci ise insanlarin istek ve
ihtiyaglarini karsilamak icin dogal diinyada degisiklikler yapmaktir (MEB, 2005).
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Fen egitimi ve teknoloji ile ilgili yapilan ¢aligmalarda; teknolojinin bazi fen becerilerinin
gelistirilmesini destekledigi, zamandan kazang¢ sagladigi, dgrencilerin elestirel ve yaratici
diisiinme becerilerini gelistirdigi ortaya ¢ikmistir (Jimoyiannis & Komis, 2001; Goldworthy,
2000).

Tirkiye’de fen egitiminde teknoloji kullanimi denilince ilk akla gelenler hep
bilgisayarlar ve web teknolojileri olmustur. Ancak, artik diinyada Fen ve Teknoloji egitimine
bakildiginda karsimiza uygulanabilir yeni bir teknolojik alan ¢ikmaktadir. Cesitli disiplinlerle
de entegrasyonu saglanan “Robotik” denilen bu teknolojik yenilik, diinyada bilim ve
mihendislik egitimi basta olmak iizere Fen ve Teknoloji egitim siirecinin vazgecilmez bir
parcasi haline gelmistir (Cameron, 2005).

Robotik Fen ve Teknoloji egitimi agisindan onemle {lizerinde durulmasi gereken bir
alandir. Cilinkii simdiye kadar Fen ve Teknoloji egitiminde yapilan robot tasarimi, robot
yarismalar1 ve robot projeleri uygulamalari sonucunda Ogrencilerin problem ¢6zme,
problemlere pratik ¢oziimler bulma, elestirel diisiinme, kendi yeteneklerinin farkina varma,
yaparak yasayarak ilk elden deneyimler kazanma, teknolojiyi kullanma diizeylerinde artma ve
teknoloji kullanmaya daha fazla isteklilik gibi birgok beceriyi kazandiklar1 gériilmistiir (Costa
& Fernandes, 2004).

Bu arastirma, robotigin Fen ve Teknoloji egitiminde kullanimima yonelik bilgiler
vermeyi, verdigi bilgilerle Tiirkiye’de bu yonde yapilacak planlama ve uygulamalara yardime1
olmayi, bu sayede Fen ve Teknoloji dersinin uygulamada da teknoloji ile daha ¢ok
biitiinlesmesini saglamay1 amaclamaktadir. Bu kapsamda ilk olarak robotik ve Lego
Mindstorms egitim setlerinden bahsedilecek, daha sonra Fen ve Teknoloji egitiminde robotigin
nasil kullanildigi, bu konuda Tiirkiye ve Diinya’daki uygulama ornekleri hakkinda bilgiler
verilecektir.

Robotik ve Lego Mindstorms Egitim Setleri

Robotik, robotlarin ¢alisma ve kullanimini ifade eden bir terimdir. Rus asilli Amerikali
bilim adami ve yazar Isaac Asimov, 1940’11 yillarin baglarinda robot kelimesinden, robot
teknolojisiyle ilgili biitiin alanlar1 kapsayan “robotik™ kelimesini tiireterek ilk kez kullanmustir.
Robotik; elektronik, miithendislik, mekanik gibi alanlar basta olmak iizere bir¢ok alanda, robot
tasarlanmasi ile ugrasan bir teknoloji dalidir. Birtakim islevlerde insanin yerini alabilecek
diizeneklerin hazirlanmasiyla ilgili calisma ve tekniklerin biitiinii olarak da tanimlanmaktadir
(URL-1, 2011).

Robotik, giiniimiizde bilim ve miihendislik egitim siirecinin vazgecilmez bir pargasi
olmustur. Ancak bugiine kadar robotik egitimi alaninda yapilanlarin hepsi yeni ve yetersizdir.
Bu konudaki bilgi birikimi, ortak projeler ve teknoloji transferleriyle farkli egitim
kademelerinde uygulanabilir programlar haline getirilebilir (Matari 'c, 2004). Robotik egitimi
alaninda yapilan projelerde amag; egitimcilere bilim ve teknoloji ile biitiinlestirilmis bir
robotik 6gretim programi sunmak ve robotik ile gelismis teknoloji uygulamalarini egitimde
gerceklestirerek Ogrenmenin daha anlamli ve kalici olmasini saglamaktir (Wood, 2003).
Egitimde robotlarin kullanim1 diisiiniildiiglinde, ¢alisma bir ekip projesi olarak yapilacaksa,
robot-6grenci iliskisi yapici ve yaratici diisiince agisindan énem kazanir. Ogrencilerden siirece
uygun olarak s6z konusu problemlere yaratici ¢oziimler {ireterek amaca uygun bir robotik
riin elde etmeleri beklenir. Miifredata gore diizenlenecek robot yarigmalari da 6grenci
ekipleri i¢in oldukga cazip olabilir. Robotigin egitimde kullanim1 genel olarak sunlar1 saglar
(Sabanovig¢ & Yannier, 2003):

e Teknolojik agidan bilgilenme,
e Arastirma ve kesfetmeye daha cok isteklilik,
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e Takim c¢aligmas1 yapabilme becerilerinde artis.

Robotik projeleri kapsaminda, her seviyedeki 6grenciler basit montaj setleri kullanarak;
yapay organizmalar elde edebilir ve hayvan davraniglarini taklit eden ger¢ek robotlar
projelendirip yapilandirabilirler (Miglino, Lund & Cardaci, 1999). Bir robot yapilmaya karar
verildiginde karsilagilan en temel problem, robotun mekanik tasarimidir. Bu problem imalat ile
rahatca ¢Oziilebilse de maliyet yiiksek olmaktadir. Bu probleme bulunabilecek en temel ¢oziim
Lego Mindstorms gibi hazir setler yardimiyla bir robot olusturmaktir (Sekil 1). Lego
Mindstorms setleri robotlarin egitimde kullaniminda bir¢ok arastirmaci tarafindan tavsiye
edilmektedir (Zhao, Tan, Wu & Li, 2008).

Sekil 1. Lego Mindstorms Egitim Setiyle Yapilmis Robotlar.

1980’lerde Amerika’da bulunan Massachusetts Teknoloji Enstitiisti (MIT)’ndeki  bir
grup bilim adaminin ¢ocuklara basit programlanabilir bir gezgin robot yapma fikri gelisen
stireg i¢inde 1998’de Lego catisi altinda Lego Mindstorms Robotics Invention System (RIS)
setinin ortaya ¢ikmasiyla sonuglanmistir. Popiilerligi, kolay programlanabilir olmasi, uygun
fiyati ve gezgin robotlar i¢in temel olusturan Ozellikleri sayesinde RIS seti kullanicilari
tarafindan benimsenmis ve gegcen zaman i¢inde yazilimsal ve donanimsal agidan bircok
yenilige ugramistir ( Kiigiikceylan vd., 2007).

Lego Mindstorms RCX egitim seti, 1998 yilinda ortaya ¢ikan robot egitiminde bir
devrimdir (Sekil 2). Lego Mindstorms NXT egitim seti iSe robotlarin bir sonraki neslidir.
Tablo 1°de bu iki egitim setinin teknik 6zellikleri karsilastirilmistir.

Sekil 2. Lego Mindstorms RCX Egitim Seti.

Lego Mindstorms NXT egitim seti, Massachusetts Teknoloji Enstitlisi (MIT)
arastirmacilar tarafindan tasarlanip Lego sirketi tarafindan {retilen bir ilkogretim 6grencisinin
kendi bagina robot gelistirebilmesine imkan veren yeni bir teknolojidir. Lego Mindstorms
setinde, Lego teknik tuglalari, bilgisayar tarafindan kontrol edilebilir bir mikroiglemci,
mikroislemciyi kolay bir sekilde programlamaya imkan veren grafik ara yiiziine sahip bir
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yazilim, sensorler (sese, 1s18a, uzakliga ve dokunmaya duyarli) ve tasarlanan robotun
hareketini saglamak i¢in motorlar bulunmaktadir. Ultrasonik sensdér uzakliga duyarlhidir. Bu
sensorde bir alic1 ve bir verici kisim vardir. Verici kismi bir sinyal gonderir, o sinyal belli bir
uzakliktaki maddeye carparsa geri doner ve alict kismi onu algilar. Dokunma sensorii ise,
dokunuldugu zaman harekete gecer. Ses sensorii, bir mikrofon olarak kullanilir. Bu sensor
etraftaki sesleri duyabilir, kaydedebilir veya ses ¢ikartabilir. Mindstorms’u bir robot haline
getirmek i¢in, her Lego tiriinlinde oldugu gibi kiiclik veya biiyiik bircok parcayr birlestirmek
gerekir. Bu pargalar i¢cinde disliler, eklem olarak kullanilabilecek g¢esitli pargalar, cesitli
uzunluktaki ¢ubuklar ve daha bir¢ok parga olmak tizere toplam 578 par¢a vardir (URL-2,
2011), (Sekil 3).

Sekil 3. Lego Mindstorms NXT Egitim Seti.

Tablo 1°’de Lego Mindstorms egitim setlerinin teknik 6zellikleri goriilmektedir.

Tablo 1. Lego Mindstorms RCX ve Lego Mindstorms NXT 'nin Teknik Ozellikleri.

Lego Mindstorms RCX  Lego Mindstorms NXT

RCX NXT
- 8 bit 32 bit
Programlanabilir Blok 3 giris, 3 cikis 4 giris, 3 cikis

6 adet AA pil gerektirir Sarj edilebilir

Isik sensorii

Ses sensorii

Dokunmatik sensor

Motor rotasyon sensorii
Ultrasonik sensor

Manyetik alan algilayicisi
Algilama kizil6tesi radyasyon
Hiz sensorii

Renk sensorii

Isik sensori

Dokunmatik sensor
Sensorler Rotasyon sensorii

Sicaklik sensorii

Motorlar Motorlar 2-9 V 3 servo-rotasyon sensorlii motor
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Lego Mindstorms NXT Egitim Setinde Bulunan Parcalar

a. Merkezi Modiil

Lego Mindstorms NXT seti beyin olarak tanimlanan
merkezi bir modiil icerir (Sekil 4). Bu modiil bir bilgisayar
programi ile ya da dogrudan komutlar ile programlanabilir.
Robotun performanst bu modiil {izerinden gerceklestirilen
programlama ile ortaya ¢ikacaktir.

Modiildeki turuncu diigme programlari agmayr ve
kapatmay1 saglar. Koyu gri renkli diigme programi silmek igin,
ok seklindeki gri diigmeler program meniisiinii saga sola
hareket ettirmek i¢in kullanilir (Sekil 4).

Modiiliin servo motorlar1 baglamak i¢in {i¢ ¢ikis baglanti
noktast (A, B ve C) ve sensorleri baglamak igin ise dort giris
baglant1 noktas1 (1, 2, 3 ve 4) vardir (Sekil 5).

Ayrica USB kablosu ile bilgisayara robot tarafindan
kaydedilen verileri indirmek i¢in bir USB baglanti noktasi
mevcuttur. Merkezi modiil bluetooth {izerinden bilgisayar ile
iletisim kurabilir 6zellikte iiretilmistir (Baptista, 2009). Sekil 4. Lego Mindstorms NXT

b. Sensorler ve Servo Motorlar

Dokunmatik Sensor: Dokunma ile ilgili robota bilgi verir.

Isik Sensorii: Bir yiizeyden yansiyan 15181n siddetini dlger.

Ses Sensorii: Robotun seslere duyarli olmasini saglayan sensordiir. 90 desibel’e [dB] kadar
siddetli sese duyarlidir.

Ultrasonik Sensor: Robot hareket ettiginde aldigi mesafelerin 6l¢iilmesini ultrasonik sensor
saglar. Lego tarafindan saglanan teknik 6zelliklere gore bu sensdr ile robot +/- 3 cm hata ile 0
ile 255 cm arasinda degisen mesafedeki nesneleri tespit edebilir.

Servo Motorlar: Robota hareketlilik veren kisimlardir.

Servo motor-1
Servo motor-2

Ses sensorii
Servo motor-3

. Ultrasonik sensor
Dokunmatik sensér

Isik sensorii

Sekil 5. Lego Mindstorms NXT Merkezi Modiile Bagli 3 Servo Motor ve 4’lii Sensor Sistemi.
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c. Yazilhim

Lego Mindstorms NXT robotlarinin programlanmasi i¢in farkli Lego Mindstorms NXT
egitim yazilimlart kullanilmaktadir. National Instruments tarafindan gelistirilen bu
programlama dilleri, ¢esitli talimatlara uygun simgeleri siiriikleyerek program kurmak icin
kullaniciya izin veren bir grafik lizerinde ¢alismaktadir. Bu yazilimlardan en ¢ok tercih edileni
ise Lego Mindstorms NXT 2.0 yazilim programidir (Sekil 6).

B LEGO MINDSTORMS Education NXT Programming

]

Common Palette

v

S

Complete Palette

= |
[#] patatogaing

BEEE
] m |:|

Sekil 6. Lego Mindstorms NXT 2.0 Yazilim Programi Ekrana.

Lego robotlari, 6grencilerin matematiksel diisiinme yeteneklerini, isbirlikli ¢alisma
becerilerini, yaraticiliklarint ve problem ¢6zme becerilerini gelistirmekle birlikte, onlara
bilimsel yontemi, programlama mantigini1 ve miihendislik tasarim siireglerini 6gretir. Temel
olarak Ogrenciler Lego parcalarimi kullanarak robotlarin1 insa ederler ve robotlarinin beyni
olurlar. Lego programlama islemi ilkdgretim Ogrencilerinin anlayabilecegi ve iizerinde
calisabilecegi kadar basitlestirilmistir ve daha ¢ok 11-14 yasindaki 6grencilerin kullanimi i¢in
idealdir (Cavas, 2009).

Fen ve Teknoloji Egitiminde Robotik

Fen ve Teknoloji egitimi siireci sonunda o&grencilerden sorgulama, gozlemleme,
yorumlama, siniflama, deney kurma, arastirma, Ol¢me, hipotez kurma, iligkilendirme
tanimlama ve genelleme becerilerinin gelistirilmesi beklenir (Goldworthy, 2000). Bu
becerilerin gelistirilmesinde bir¢ok yontem ve teknigin etkililigi yillarca sorgulanmis ve
degisik bulgular elde edilmistir. Robotik ise Fen ve Teknoloji egitiminde etkililigi sorgulanan
teknoloji tabanli yeni bir teknik olarak karsimiza ¢ikmaktadir. Aslinda diinyadaki uygulamalar
g6z Oniine alindiginda c¢ok da yeni bir teknik olmadigi goriilmektedir. Nitekim robotigin
egitimde kullanimi egitim setlerinin de iiretilmeye baslanmasiyla 1990’1 yillarin sonlarinda
baslamistir. Ancak Tirkiye’deki egitimde kullanimi g6z oniine alindiginda robotik Tiirkiye
icin yeni bir tekniktir.

Robotigin Fen ve Teknoloji 6gretim programinin ayrilmaz bir parcasi olmasi artik bir
gerekliliktir (Miglino, Lund & Cardaci, 1999) Fen egitiminde robot tasariminin, robot
takimlart kurulup yarismalar diizenlemenin Ogrencilerin yaparak yasayarak deneyimler
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kazanmasi ve teknolojiyi kullanma diizeylerinin artmasi agisindan ¢ok olumlu etkileri
bulunmaktadir (Costa & Fernandes, 2004).

Yapilan calismalar incelendiginde; robotigin Fen ve Teknoloji egitiminde 6zellikle
laboratuvar uygulamalarinda daha c¢ok kullanildigi goriilmektedir. Robotik sayesinde
geleneksel deney araclariyla alimamayan hassas olgiimler alinabilmekte, es zamanli olarak
deney grafikleri ¢izilebilmekte ve kullanicidan kaynaklanan Olgme hatalar1 en aza
indirilmektedir. Bu acidan robotigin fen laboratuvarlarinda kullannmi 6nem kazanmistir.
Nitekim Cameron (2005) “Mindstorms Robolab: Problem Tabanli Ogrenme Kuliibiinde Fen
Kavramlarimin Gelistirilmesi” ¢alismasinda Lego Mindstorms egitim seti ile yapilan robotlari
fen laboratuvarinda kullanmayi denemis, bunun i¢in robot kuliipleri olusturmus, Fen ve
Teknoloji kavramlarini problem tabanli 6grenme kuliibii olarak da nitelendirdigi bu robot
kuliiplerinde Ogretmistir. Arastirmaci sonugta, Fen ve Teknoloji kavramlarinin bir robot
kuliibiinde problem ¢6zme basamaklarini izleyerek 6gretilmesinin, 6grencilerin derse ve Fen
ve Teknoloji kuliibiine katilma isteklerini artirdigini ifade etmistir.

Robotigin Fen ve Teknoloji dersi ile entegrasyonunun saglanmasinda fazla zorluk
cekilmeyecegi agiktir. Ciinkii robotik alanindaki egitsel uygulamalar i¢in tasarlanan Lego
Mindstorms’larin da egitimde kullaniminin yeniden yapilandirilan Fen ve Teknoloji 6gretimi
ile felsefi agidan biiyiikk Slgiide ortiistiigii sOylenebilir. Lego Mindstorms egitim setleri, bir
baska deyisle robot kitleri, sinif i¢i ve dis1 fen egitiminde 6grencilerin eglenerek, yaparak,
yasayarak yaratici diisiinmeyi, liretmeyi 6grenebilecekleri, yeni bilgilerin zihinlerinde aktif bir
sekilde biitiinlestirebilmelerini saglayabilecekleri bircok etkinlikler icermektedir (Cavas,
2009).

Fen ve Teknoloji dersinde Lego Mindstorms egitim setlerini kullanarak bir¢ok fen
deneyi yapabilmek miimkiindiir. Ozellikle miifredatta yer alan “Kuvvet ve Hareket”, “Isik ve
Ses”, “Yasamimizdaki Elektrik”, “Madde ve Is1” gibi fizik agirlikli iiniteler robotik
uygulamalar i¢in olduk¢a uygundur. Ornegin; bir kiitleye uygulanan kuvvet ile kiitlenin
kazandig1 ivme arasinda dogrusal bir iliski oldugu robotik teknolojisi kullanilarak ¢ok daha
kolay bir sekilde gézlemlenebilir. Lego Mindstorms NXT ile bir egik diizlem sistemi kurarak
mekanik enerji, is kanunu, enerjinin korunumu kanunu ile ilgili deneyler de gergeklestirmek
miimkiindiir (Sekil 7). Tasarlanan robot ile elde edilen verilerden mekanik enerji (kinetik ve

potansiyel) degisimi ile korunumsuz kuvvetlerin yaptig is kolaylikla hesaplanabilir (Baptista,
2009).

Sekil 7. Egik Diizlem Sistemi I¢in Tasarlanan Bir Robot Ornegi.

Yine 7. Smif “Yaylar” konusunda lizerine uygulanan kuvvetleri 6l¢gmek icin Lego
Mindstorms egitim seti ile bir dinamometre yapilabilir (Sekil 8). Yayin uzayip kisalmasi
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sirasindaki hareketler rotasyon sensOrii tarafindan kaydedilir. Hazirlanan bu robot
dinamometre ile basit olarak bir su sisesinin agirligt belirlenebilir (Baptista, 2009).

Sekil 8. Robot Dinamometrenin Deneyde Kullanima.

Tiirkiye’de Robotik Uzerine Yapilan Calismalar

Tiirkiye’de robotik iizerine yapilan calismalara bakildiginda, robotigin egitimde
kullaniminin oldukg¢a az oldugu goriilmektedir. Robotigin egitimde kullanimi Tiirkiye’de daha
cok Ozel okullarda yapilan projeler ve diizenlenen kuliip faaliyetlerinden olusmakta olup,
robot teknolojisi uygulamalar1 heniiz gelismis seviyede degildir. Gerekli egitimsel ve teknik
donanimlarin olmayist robotik uygulamalarinin yeterince gerceklestirilememesinin en biiyiik
sebeplerindendir. Ayrica robotlarin tasarlanmasinin masrafli olmasi da kimi problemleri
beraberinde getirmektedir. Ancak tasarlanan robotlar sayesinde Ogrencilerin kazanacaklari
tecriibeler diisiiniildiigiinde bu robotlarin essizligi bir kez daha anlasilacaktir (Yang, Zhao, Wu
& Wang, 2008)

Robotigin egitimde kullanimi ile ilgili Cavas (2005) ilkogretim kuliip faaliyetleri
kapsaminda bir proje hazirlamistir. Arastirmaci “Teknoloji Tabanli Ogrenme: Robotics Club”
adli caligmasinda 10-13 yas grubu ogrencilerin robot ve bilgi ve iletisim teknolojileri
konusunda bilgi ve beceriler edinmesi i¢in liniversite 6gretim elemanlar: ile birlikte projeler
olusturmak tlizere bir araya geldikleri bir aragtirma ve Ogrenme ortami tasarlamistir. Bu
ogrenme ortaminda gorsel programlama, kontrol teknolojileri ve programlanabilir Lego
parcalar1 gibi gorsellestirme ve somutlagtirma araglari yer almaktadir. Pedagojik acidan,
yapilandirmact kuram 15181 altinda probleme dayali 6grenme, yaratici problem ¢ozme ve
isbirlikli 6grenme ele alinmaktadir. Robotics Club’tan elde edilen arastirma sonuglar
bilgisayar yardimiyla robot programlama gibi soyut Ogrenme becerilerinin ilkdgretim
seviyesinde gelistirilmesinde gorsel ve somutlastirma araglarinin 6nemli roller oynadigini
gostermektedir.

Yine Aras (2009) tarafindan gergeklestirilen “Robotik Uygulamalar Bitirme Projesi”
adli baska bir calismada, kendisinden istenen renkte bir topu otonom olarak arayip bulan ve
yine kendisinden istenen renkte bir hedef noktasina tagiyabilen bir robot gelistirilmistir (Sekil
9). Bunu yaparken degisik goriintii isleme algoritmalar1 ve rota hesaplama algoritmalari
kullanilmigtir. Gelistirilmesi durumunda endiistriyel amagla kullanilabilecek bu sistemin ayn1
zamanda bir yapay zeka uygulamasi oldugu belirtilmistir.
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Sekil 9. Istenen Renkte Topu Otonom Olarak Arayip Bulan Robot.

Robotik konusunda Tiirkiye’de yapilan tez ve makale calismalar1 da diinyadaki
caligmalar gbz oniine alindiginda oldukga azdir. Mevcut ¢alismalarin ise daha ¢ok matematik
ve miihendislik alaninda oldugu goriilmekle birlikte robotigin Fen ve Teknoloji egitiminde
ozellikle deneysel uygulamalarda kullanima ile ilgili tez ¢aligmalarina rastlanilmamugtir.

Robotikle ilgili yapilan tez ¢aligmalar1 digindaki akademik g¢aligmalar incelendiginde
¢izgi izleyen robot tasarimlart {izerine yapilan ¢aligmalarin agirlikta oldugu goriilmektedir.
Nitekim Ozdemir, Sezgin ve Yiiksel (2007) “Cizgi Izleyen Gezgin Bir Robotun Incelenmesi ve
Gergeklenmesi” adli calismalarinda ¢esitli engeller iceren ortamlarda, ultrasonik algilayicilar
kullanarak ¢izgi izleme gorevini yerine getiren bir robot tasarlamislardir. Yine Kiigiikceylan,
Yiiksel ve Sezgin (2007) ¢izgi arama algoritmalarindan enine arama algoritmasini inceleyerek
enine arama algoritmasinin en kisa yol probleminin ¢6ziimiinde nasil kullanildigindan sz
etmis ve algoritmanin gergeklenmesi i¢in kullanilan Lego Mindstorms gezgin robotu ve
olusturulan diizenegi tanitmislardir. Caligmada belirli bir ¢alisma alaninda baslangi¢ ve bitis
noktalar1 arasinda enine arama algoritmasini kullanarak buldugu en kisa yolu izleyen Lego
Mindstorms RIS seti ile insa edilmis bir robot sistemi tasarlanmis ve olusturulmustur.

Diinyada Robotik Uzerine Yapilan Calismalar

Diinyada robotik ile ilgili calismalar incelendiginde; o6zellikle Amerika, Kanada,
Avustralya, Yeni Zelanda ve Portekiz’de bu alandaki ¢alismalarin yogun oldugu goriilmiistiir
(Hacker, 2003; Teixeira, 2006; Gibbon, 2007; McWhorter, 2008; Silva, 2008; Baptista, 2009;
Tse, 2009).

Tiirkiye’de oldugu gibi diinyada da robotigin miihendislik alaninda kullanimi egitim
alaninda kullannmina gore daha fazladir (Siinderhauf, Krause ve Protzel, 2006; Gerekce,
Hahmann ve Wagner, 2004; Vollstedt, 2005; Hacker, 2003). Calismalar incelendiginde
robotigin temel miihendislik ilkelerini 6gretmede, Ogrencilerin miihendislik bilimlerine ve
teknik konulara ilgilerini artirmada etkili oldugu goriilmektedir. Vollstedt (2005) in yaptig
caligmada gelistirilen Lego Robotik 6gretim programi 12 orta dereceli okuldaki yaklasik 300
Ogrenciye uygulanmis, yapilan Ontest ve sontestler neticesinde dgrencilerin fen, teknoloji,
mihendislik ve matematik alanlarina olan ilgi ve bilgilerinin robotik uygulamalar1 sayesinde
anlaml diizeyde arttig1 ifade edilmistir. Hacker’in (2003) yaptig1 calismada ise “Robolab”
isimli bir proje gelistirilmis, proje kapsaminda 3-6. siif 6grencilerinin temel diizeydeki fen ve
miihendislik ilkelerini 6grenmelerinde robot teknolojisinin etkisi incelenmistir. 8 haftalik
uygulama sonucunda Ogrencilerin tasarlanan robotlarla temel diizeydeki fen ve miihendislik
ilkelerini uygulama imkani1 bulduklar1 ve daha anlamli bir 6grenme icine girdikleri ortaya
cikmustir.
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Diinyada robotigin egitimde kullanimi {izerine yapilan c¢alismalara bakildiginda,
robotigin egitimde bir lokomotif unsur olarak goriildiigii ve robot teknolojisine ¢cok dnem
verildigi agiktir. Nitekim bu konuda bir¢ok yiiksek lisans ve doktora tezleri hazirlanmis
(Gibbon, 2007; Teixeira 2006; Baptista, 2009; Ribeiro, 2006; Cameron, 2005), projeler
gelistirilmistir (Costa & Fernandes, 2005; Cameron, 2005; Hacker, 2003). Gibbon’un 2007
yilinda yaptig1 ¢alismasinda 5. ve 6. sinif 6grencilerinin 1raksak-yakinsak diistinme ve uzamsal
zekalarini kullanmada Lego Mindstorms’larin etkisi aragtirilmistir. Calisma kapsaminda 142
ogrenciyle bir hafta boyunca 10 saatlik bir proje yiiriitiilmiis ve Lego Mindstorms Robotik
Bulus Sistemi’nin yakinsak diisiinme tizerinde etkili olmadig1 ancak iraksak diistinmeyi yani
ortak diisiincelerden hareketle farkli diisiincelere ulagsabilme becerisini olumlu yonde etkiledigi
sonucuna ulasilmistir. Yine Costa ve Fernandes (2005) 8 farkli Avrupa iilkesindeki 10 okuldan
12-14 yaslar aras1 300 6grenciyi kapsayan “Robots at School: The Eurobotice Project” isimli
bir robotik projesi gelistirmislerdir. Proje konusu uzay bilimiyle sinirlandirilmistir. Uygulama
sonucunda Ogrencilerin problem ¢6zme, problemlere pratik ¢oziimler bulma, elestirel
diisiinme, kendi yeteneklerinin farkina varma, teknoloji kullanmaya daha fazla isteklilik gibi
birgok beceriyi kazandiklart dile getirilmistir. Goldman, Eguchi ve Sklar (2004) da yaptiklari
calismada benzer sonuglara ulasmislardir.

Yapilan ¢aligmalar incelendiginde; 6zellikle Portekiz egitiminin her diizeyinde robotik
egitim setlerine dayali yiiksek lisans tezlerine rastlanmaktadir. Bu tezlerde robotigin daha ¢ok
fizik deneylerinde kullanildig: goriilmektedir. Ciinkii fizik deneylerinde yapilacak gozlem ve
Olciimler robot teknolojisi kullanilarak kolayca yapilabilmekte, ayn1 zamanda da fizik
konularimi anlama giigliigii ¢eken 6grenciler i¢in robotlarla 6gretimin daha yararl olabilecegi
diigtiniilmektedir. Bu alanda Portekiz’de yapilan ilk calismalardan biri Teixeira (2006)
tarafindan gergeklestirilmistir. “Ortadgretimde Robotik Uygulamalari: Lego Mindstorms
Sistemi ve Fizik” baghkli ¢alismasinda arastirmaci, ortadgretimde robotik kullanimina yer
vermekte, 6zellikle projeler gelistirmek i¢in pedagojik bir ara¢ olarak robotlar1 6nermektedir.
“Fizik Ogretiminde Robotigin Potansiyel Kullanimi” konulu bir bagska ¢alismada Silva (2008)
tarafindan yapilmistir. Bu calismanin temel amaci, fizik 6gretiminde ses ve 1sik ile ilgili
konularda robotigin potansiyel kullanimini degerlendirmektir. Calisgma sonucunda fizik
konularinda konsantrasyon giicliigii ¢eken 6grenciler i¢in katilim ve motivasyon agisindan
onemli gelismeler kaydedilmistir. Baptista’nin (2009) “Fizik Deneylerinde Robot Sistemi
Kullanma” baglhikl ortadgretim 6grencilerini hedefleyen ve fizik 6gretimine yeni bir yaklasim
sunmay1 amaglayan ¢alismasinda da mekanik yasalarina yonelik deneyler, Lego Mindstorms
NXT seti kullanilarak tasarlanan robotlarla yapilmis, 6grencilerin motivasyonlar: tizerindeki
etkisi incelenmistir. Ayrica Lego Mindstorms NXT robotik egitim seti ve yazilim ¢alismalari
hakkinda Ogretmen ve Ogrencilere bilgiler verilmis, c¢esitli gosteri deneyleri yapilmistir.
Yapilan arastirma sonucunda robotlarla yapilan bu caligmanin 6grenciler agisindan motive
edici oldugu, oOgrencilerin bilim ve miihendisligin temel ilkelerini 6grenmelerine katki
sagladig1 ortaya ¢ikmugtir.

Egitimde robotlarin kullanimi1 konusunda diinyanin hatir1 sayilir ¢aligmalarini yapan
tilkelerden biri de Japonya’dir. Japonya degisik iilkelerin iiniversitelerindeki ilgili kisileri
robotik alaninda bilgilendirmekte, robotlarin ger¢ek diinyadaki problemlere gercekei ¢oziimler
getirip getiremeyeceklerini yillardir tartismaktadir. Solis ve Takanish’in (2009) robotlarin
egitimdeki etik rolleri ilizerine yaptig1 ¢alisma da Japonya’daki robotik egitimini elestirel bir
gozle incelemektedir.

Diinyada robotigin ilkogretim oOgretim programinda kullanilmasiyla ilgili farkli
caligmalar bulunmaktadir. Bu calismalar incelendiginde; robotigin &grencilerin derse karsi
motivasyonlarini ve teknolojiyi kullanma diizeylerini arttirdig1, teknolojinin yarattigi olumsuz
edilgen psikolojisini azalttigi, ayrica Ogrencilere problem ¢ozme, elestirel diisiinme, karar
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verme, yaratict diisiinme gibi becerileri kazandirdign goriilmektedir. ilkdgretimde robotik
kullanim1 iizerine bir ¢alisma Ribeiro (2006) tarafindan hazirlanmistir. “Robot Carochinha:
Temel Egitim Déngiisiinde Robotik Egitimi Uzerine Niteliksel Bir Calisma” baslikli yiiksek
lisans tezinde 6grenciler ile gelistirilen robotlar yerlesik ve popiiler masal tarihini dramatize
etmek icin 0grenciler ile beraber programlanmistir (Sekil 10). Bu niteliksel ¢alismanin temel
sonucu olarak robotigin 6grencilerde disiplin ve yiiksek diizeyde motivasyon sagladigr elde
edilmistir.

27 11:18aM

s

Sekil 10. /lkogretimde Robotik Uygulamalar: (Riberio, 2006)

Robotigin ilkdgretim birinci kademede kullanimu ile ilgili Marulcu’nun (2010) 5. simf
ogrencilerinin basit makinalar konusunu 6grenmelerinde Lego temelli-miihendislik odakli-
tasarim tabanli egitim programi ile sorusturma tabanli egitim programini karsilastirdigi
doktora tez ¢alismasi da bu noktada dikkat ¢eken baska bir calismadir. Marulcu, kontrol
gruplu Ontest-sontest deneysel desen modelini kullandig1 arastirmasinda, 6grencilerin giinliikk
yasam problemlerini ¢é6zmede, daha anlamli 6grenmelerini saglamada Lego temelli egitimin
gerekliligini vurgulamistir.

Finlandiya’da yer alan Joensuu Universitesi’nde de ilkdgretimde robotik ile ilgili her yil
uluslararas1 konferanslar ve yaz okullar1 diizenlenerek ilkdgretim ogrencilerine yonelik
teknolojik bilgi ve becerilerin nasil gelistirilebilecegi ile ilgili kuramsal ve uygulamali
caligmalar yapilmaktadir (Cavas, 2005).

Robotigin Fen ve Teknoloji egitiminde kullanimiyla ilgili yurtdisindaki caligmalar
incelendiginde; robotigin 6zellikle laboratuvar uygulamalarinda kullanildigi (Hacker, 2003;
Cameron, 2005) goriilmektedir. Bu calismalardan biri de Cameron’un (2005) Lego
Mindstorms Egitim Seti ile yapilan robotlar1 fen laboratuvarinda kullanarak hangi fen
kavramlarinin 6gretilebilecegini, robotlar insa ederken hangi problem ¢6zme stratejilerinin
kullanilmas1 gerektigini ve robotlarin fen laboratuvarinda kullanilmasinin 6grencilerin Fen ve
Teknoloji kuliibline katilma isteklerini nasil etkiledigini arastirdigr “Mindstorms Robolab”
isimli calismasidir. 2004-2005 egitim Ogretim yilinda 8. sinif seviyesinde {i¢ robot kuliibii
kurularak ve baglangicta katilimcilara Robolab programi hakkinda bilgi verilerek yiiriitiilen
caligmanin 6nemli asamalar1 45-60 dk. siiren videolar halinde kaydedilmistir. Arastirma
sonucunda, Fen ve Teknoloji kavramlarinin bir robot kuliibiinde problem ¢6zme basamaklarini
izleyerek 6gretilmesinin 6grencilerin Fen ve Teknoloji kuliibiine katilma isteklerini artirdigi
ifade edilmistir.
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SONUC ve ONERILER

Robotikle ilgili literatiir incelendiginde goriilmektedir ki, robotik egitimine ydnelik
uluslararas1 alanda, iilkelerin tiniversiteler ve kurumsal yapilar boyutunda robotigi genel
bilimler arasinda bir yere oturtmak, paylasimlar yapabilmek, egitim ortamlarini bu tip projeler
olusturarak daha verimli hale getirmek icin ¢abalari s6z konusudur. Tiirkiye’de de robotik
konusunda bu tiir faaliyetlere rastlanmakla birlikte heniiz yeterli diizeye degildir. Bu nedenle
konu iizerinde daha fazla arastirma yapilmasi gerektigi sonucuna ulasilabilir. Ozellikle
ilkogretimde farkli disiplinlerde robotigin kullanilmasi ve sonuglarinin degerlendirilmesi
Tirkiye’de bu alandaki ¢aligmalara katki saglayacaktir. Robotigin yurtdisindaki okullarda
“Robotic Science” ad1 altinda ayr1 bir ders olarak verilmeye baslandig diisiiniiliirse, tilkemizin
egitim alaninda robot teknolojisini uygulama ve kullanmada daha ¢ok calismasi gerektigi
ortadadir. Bunun ic¢in c¢agimizin teknolojik  gelismelerinin  egitim  sistemimizle
entegrasyonunun saglanmasi énemli bir gerekliliktir.

AB biinyesinde olusturulan Hayat Boyu Ogrenme Programi (LLP), Leonardo da Vinci
Egitim Programi, Avrupa Birligi Robot Agi (EURON) gibi programlar cercevesinde
gerceklestirilen egitim faaliyetleri ve proje fonlarindan iilkemizin su ana kadar aldig1 pay son
derece yetersizdir. Robotigin egitimde kullanimini saglamak adina bu programlardan daha
fazla yararlanilmal1 ve yeni projeler gelistirilmelidir. Ciinkii bu alanda yapilacak her ¢alisma,
gelistirilen her proje robot teknolojisi destekli fen egitiminin gelecegi adina ayri bir dnem
tasimaktadir.

Cocuklara bilim ve teknolojiyi sevdirmek, bu alandaki yaraticiliklarini gelistirmek
amactyla 13 yildir diizenlenen First Lego Ligi (First Lego League- FLL), bu yil 7. kez
Tiirkiye’de de ulusal turnuvalarla gergeklestirilmistir. Cocuklarin robotlarin1  kullanarak
yaristiklart diinyanin en prestijli organizasyonlari arasinda yer alan FLL turnuvalarini Tiirkiye’
de diizenleyen Hakan Habip, robotlarin egitimde kullanimi ve Lego Mindstorms setleri
hakkinda sunlar dile getirmektedir (URL-3, 2011):

“9 yasindaki cocuk da, iiniversite ogrencileri de, anne babalar da Lego Mindstorms
kullanarak farkl seyler 6grenebiliyorlar. Cocuklar matematik ve fen konularini daha iyi
anlyorlar, miihendislik kavramlariyla tanisiyorlar, ¢alisirken takim ¢alismast yapuyorlar,
paylasimi yasiyorlar. Bu yil bizler ilkogretim miifettisleri, MEB, EGITEK gibi kurumlara
sunumlar yaptik, 10 kadar egitim konferansina katildik. Farkl sanayi kuruluslarina FLLyi
tamittik. Artik iilkeler bilisim becerili gengler talep ediyor ve robotik egitimine
ilkégretim/lise miifredatlarinda yer vermeye c¢alistyor. Oniimiizdeki 5-10 yil icinde de
Tiirkiye 'de her ilkégretim kurumunda robotik simiflar: goriirsek ben sasirmam...”

Robotigin bu kadar gelecek vadeden bir teknoloji oldugu diisiiniildiigiinde bu alanda
yapilacak caligmalar daha biiylik 6nem kazanmaktadir. Fen ve Teknoloji egitiminde robotik
uygulamalarimin 6grencilerin  basarisi, derse karst tutumu, motivasyonu ve yaratici
ogrenmeleri lizerindeki etkisi, 6grencileri Fen ve Teknoloji ile ilgili mesleklere yoneltme
noktasindaki potansiyeli, list diizey bilimsel siire¢ becerilerine katkis1 gibi arastirmalar, bu
alandaki boslugu doldurarak uygulayicilara ve diger arastirmacilara 6nemli ipuglar1 verecegi
icin Onerilebilecek dnemli arastirmalar olarak goriilmektedir.

Robot teknolojisi artik bilimsel ve teknolojik olarak ayaga kalkmis ve ilerlemekte olan
bir bilim dali ve teknolojik birikimdir. Ozellikle endiistriyel alanda ve hizmet sektoriinde
birgok kolaylik saglayan robot teknolojisinin egitim alaninda da kayda deger ilerlemeler
yaratacag diisiiniilmektedir.
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SYNOPSIS
INTRODUCTION

Recently, the rapid developments have been experienced in science and technology. All
countries have struggled to adapt developing science and technology (Information Council
Report, 2003). As we have known that elementary curriculum changed by the Ministry of
National Education in 2004-2005 educational year and the name of science lesson was
determined as “Science and Technology”. So, it has been aimed to be intertwined with science
and technology.

Nowadays when we consider Science and Technology education in the world, a new
technology area has been seen. This technological innovation called “Robotic” provides great
advantages in obtaining data especially in Science and Technology laboratory applications and
as well as gains students many skills such as problem solving, critical and creative thinking
(Costa & Fernandes, 2004).

PURPOSE of the STUDY

This research aims to provide information on the use of robotics in science and
technology education, to help planning and applications about robotics in Turkey. With this
provided information, more integrated Science and Technology lesson with the technology in
practice are aimed. In this context, at first the educational robotic sets: Lego Mindstorms will
be introduced, and then the information about robotics how to use on practices in Science and
Technology education and robotic researches in Turkey and in the world will be given.

Corresponding Author email: boyuk@erciyes.edu.tr © ISSN:1304-6020
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Robotic and Lego Mindstorms NXT Educational Kits

The robotic is a term about the use and work of robots. For the first time, in the early
1940s Russian-born American scientist and writer Isaac Asimov used the word “robotic”
related with robot technology. Robotic is a branch of technology that deals with the design of
the robot in many areas such as electronics, engineering, mechanics (URL-1, 2011).

Today robotic has been an essential part of the process of science and engineering
education. However, up to now all studies related to robotic education are new and
insufficient.

When we decided to make a robot, the main problem this robot's mechanical design. This
problem can be solved easily by producing but the cost will be high. The main solution to this
problem is creating a robot with the help of available kits such as “Lego Mindstorms”. Lego
Mindstorms is recommended by many researchers for using robots in the education (Zhao,
Tan, Wu and Li, 2008).

“Lego Mindstorms NXT” educational kit has been designed by Massachusetts Institute
of Technology (MIT) researchers and manufactured by the Lego Company. It is a new
technology which allows for students developing their own robots themselves.

Lego Mindstorms kit consists of a lot Lego technique bricks, a central module can be
controlled by the computer, software which allows easy programming with graphical interface,
sensors (sound, light, distance and touch-sensitive) and servomotors for the movement of the
robot.

The ultrasonic sensor is sensitive to distance. This sensor has a receiver and a transmitter
section. The transmitter sends a signal, if the signal hits a material in a noticeable distance, the
receiver will detect it and the signal will go back. The touch sensor activates when touched.
The sound sensor is used as a microphone. This sensor can hear surrounding sounds, save,
remove or sound. To make a robot with Lego Mindstorms, as well as any Lego product, big or
small several pieces must be combine.

Robotic in Science and Technology Education

It is expected that all students have some skills such as inquiry, observation,
interpretation, classification, setting up the experiment, researching, measurement, setting up
the hypothesis, association, identification and generalization at the end of the process of
science and technology education (Goldworthy, 2000). Robotic appears to us as a new
technology-based technique that inquiries the development of these skills.

In fact that when we have researched the applications about the robotic, it has been seen
that robotic isn’t a new technique in the world. Indeed, the use of robotics in education has
started at the end of 1990s with produced educational sets. However, when we think that use of
robotics in education in Turkey, robotic is a new technique in Turkey.

If the studies about robotic have examined, it has been seen that robotic is used more in
science and technology education especially laboratory applications. On the other hand, this
technological innovation provides great advantages in obtaining data especially in Science and
Technology laboratory applications and as well as gains students many skills such as problem
solving, critical and creative thinking. So, the use of robotics has gained importance in science
laboratories.

In Science and Technology lesson, it is possible doing many science experiments using
Lego Mindstorms kits. Especially the units related with physics such as "Force and Motion",
"Light and Sound", "Electricity in Our Lives,” "Matter and Heat™" are mainly suited for robotic
applications.
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The Researches about Robotic in Turkey

In Turkey when the studies on robotics are been analyzed, it is seen that the use of
robotics in education is very insufficient. This study have involved the education projects in
schools and social club activities and the applications of robot technology hasn’t been
advanced level yet.

The lack of required educational and technical equipment is the biggest cause for cannot
be provided adequately of robotic applications. Also the expensive design of robots brings
some problems. However, when we consider the experience of students designed robots, the
uniqueness of these robots will be understood once again (Yang, Zhao, Wu & Wang, 2008).

The Researches about Robotic in the World

When we analyze the studies on robotics in the world, especially in America, Canada,
Australia, New Zealand and Portugal there are intensely studies in this area (Hacker, 2003;
Teixeira, 2006; Gibbon, 2007; McWhorter, 2008; Silva, 2008; Baptista, 2009; Tse, 2009).

Looking at the researches on the use of robotics in education in the world, robotics and
robot technology in education is seen as a very important locomotive element. In fact, in this
regard many graduates and doctoral theses have been prepared (Gibbon, 2007; Teixeira, 2006;
Baptista, 2009; Ribeiro, 2006; Cameron, 2005), projects have been developed (Costa &
Fernandes, 2005; Cameron, 2005; Hacker, 2003).

The use of robotics in the field of engineering in the world is more than in the field of
education as well as in Turkey (Siinderhauf, Krause & Protzel, 2006; Gerekce, Hahmann &
Wagner, 2004; Vollstedt, 2005; Hacker, 2003). When the studies have examined, it has been
seen that robotic is effective to teach the basic engineering principles of robotics and to be
increasing the interest of students about engineering sciences and technical subjects.

DISCUSSION and RESULTS

As shown in this study, more countries have struggled to make robotic more efficient
on education in the international arena. In so much that there is a separate lesson about robotic
applications under the name “Robotic Science” in schools in the world. But in Turkey, the
robotic applications is not at adequate level. So, more and more research has to be done on
robotics. Especially, the use of robotics in different disciplines and evaluate the results of
studies on this subject will contribute to Turkey.

SUGGESTIONS

As a result of this research, the studies in robot technology have gained more
importance. According to the results of this study, it is suggested that the effect of robotic
applications on the success of students in Science and Technology education, the attitude
towards the lesson, on the motivation, on the creative learning and on the science process
skills are seen as important researches will be recommended.
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OZET

Bu calismanin amaci 6grencilerin ¢izdikleri karikatiirler aracilifiyla maddenin tanecikli yapisi
hakkindaki bilgilerinin, diisiincelerinin ve varsa kavram yanilgilarinin ortaya c¢ikarilmasidir. Bu
amagla 2009-2010 Egitim-Ogretim yilinda Diizce ili Merkez Ilgede bulunan bir ilkdgretim okulunun
6. sinifinda okuyan 14 dgrenci ile ¢alisilmistir. Arastirma boyunca dersin 6gretmeni tarafindan ilgili
iinite mevcut programin ilkelerine bagli olarak islenmis; konularin ardindan pekistirme amaciyla
ogrencilerden konu ile ilgili bir karikatiir ¢izmeleri istenmistir. Ogrencilerin karikatiirleri dgretmen
tarafindan bilimsel ac¢idan kontrol edildikten sonra sinif ortaminda tartisilmis ve panolara asilmstir.
Uygulama sonunda o6grencilerin karikatiirleri icerik analizine tabi tutulmustur. Ogrenci iiriinii
karikatiirler incelendiginde, atom ve benzeri yapilarin kisilestirildigi, karikatiirlerin daha ¢ok
analojilerden faydalanilarak olusturuldugu ve sik¢a giinliikk hayattan Orneklere yer verildigi
goriilmiistiir. Aragtirma kapsaminda ‘tiim maddelerin kati-sivi-gaz hallerinin oldugu ve birbirleri
arasinda 1s1 degisimi ile bozunmaya ugramadan gegisin saglandigi, molekiiller arasinda gozle
goriilebilir bosluklarin oldugu ve atomlar: birbirine baglayan sopa benzeri somut nesnelerin oldugu’
kavram yanilgilarina ulagilmistir.

Anahtar Kelimeler: Fen Egitimi; Fen ve Teknoloji Dersi; Ogrenci Uriinii Karikatiir; Maddenin
Tanecikli Yapist.

GIRIS
Dilimize Fransizcadan gecen karikatiir kavrami Tiirk¢e Sozlik (1999:745) tarafindan
“insan ve toplumla ilgili her tiirlii olay1 konu alarak abartili bicimde veren, diisiindiiriicii ve

giildiiriicii resim” olarak tanimlanmaktadir. Kelime anlamina deginilen karikatiir ile ilgili
olarak Ozer (2007), karikatiiriin haber veren, elestiren, eglendiren ve egiten yoniine vurgu

* Bu calisma Sakarya Universitesi Fen Bilimleri Enstitiisii'ne baglh olarak hazirlanan “6. Simf Maddenin
Tanecikli Yapisi Unitesindeki Kavramlarin Ogretiminde Ogrenci Uriinii Karikatiirlerin Kullanim1” adli yiiksek
lisans tezinden olusturulmustur.
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yapmaktadir. Ustiin (2007) ise karikatiirlerin alt ve iist kiiltiirlerin kendi iglerindeki
degismeleri, birbirlerine olan dayatmalar sonucunda ortaya ¢ikan giiliing yanlari, yanligliklar:
ele aldigina deginmektedir. Dalacosta, Kamariotaki-Paparrigopoulou, Palyvos ve Spyrellis
(2009) karikatiirlerin konuyu en basit ¢izgilerle sunarken sembolleri, abartiyr ve espriyi
kattiklarini ifade etmektedir. Tsakona (2009) ise dil ve resim arasindaki etkilesim sayesinde
yogunlastirilmis bir form olan karikatiiriin, bir mesaj1 iletmede kolay ve direkt bir islem olarak
gorildiiglinii vurgulamaktadir.

Karikatiirler farkli yonleriyle tanimlandiklar1 gibi bigimsel agidan, yapisal agidan ve
hazirlanis amacina bagli olarak farkli sekillerde de siniflandirilmaktadir. Kazanevsky (1998)
karikatiirleri felsefl sorunlar1 yansitan ¢izimler, toplumun sosyal yapisini elestiren karikatiirler
ve sessiz/s0zsiiz mizah ya da saf mizahi kapsayan karikatiirler olarak ii¢ gruba ayirir. Uslu
(1999) tarafindan yapilan simiflandirmada karikatiirler ifade tarzina, teknigine ve kurgu
yapisina gore temelde iige ayrilmustir. ifade tarzina gore karikatiirler yazili, yazisiz (grafik-
ciddi), teknigine gore karikatiirler renkli ve siyah-beyaz, kurgu-yap: ozelligine gore ise tek
kare ve bant karikatiirler olmak tizere kendi iglerinde ikiye ayrilmigtir (Akt. Uslu, 2010). Oral
ise karikatiirii ikiye ayirarak biri insanlar1 diiginmeye yonelten oOteki de eglendirmeyi
amaclayan iki karikatiir tiirliniin oldugunu dile getirir (Akt. Alsag, 2004). Ugurel ve Morali
(2006), karikatiirleri eglence ve dikkat cekme yoOnii 6ne ¢ikan karikatiirler ve tartisma, beyin
firtinasi, arastirma ve dislindiirme yoni One ¢ikan karikatiirler olmak tizere iki gruba
ayirmiglardir. Ayrica tartigma, beyin firtinasi, arastirma ve diisiindiirme yonii O6ne ¢ikan
karikatiirleri de kendi i¢inde hiciv ve diisiindlirme yonii 6ne ¢ikan karikatiirler ve kavram
karikatiirleri olarak gruplandirmiglardir.

Keogh ve Naylor (1999a), karikatiirlerin ¢ok ¢esitli egitsel amaglarla -okuma
becerilerini gelistirme (Demetrulias, 1982), kelime becerisini gelistirme (Godstein, 1986),
problem ¢ozme (Jones, 1987) ve diisiinme becerisini gelistirme (De Fren, 1988), motivasyon
arttirma (Heintzmann, 1989), karmasikliklar: giderme (Naylor & McMurdo, 1990), bilimsel
bilgiyi ortaya ¢ikarma (Guittierez & Ogborn 1992) ve bilimsel diisiinceyi ulasilabilir hale
getirmek (Peacock, 1995)- kullanilabilecegini ifade etmistir.

Uslu (2007) karikatiirlerin, gdzlem yaparak en ince detaylara kadar incelenen ve sonra
bu detaylarin sadelestirilerek olaylarin tanimlanmasiyla olusturulan dikkat c¢ekici mesajlar
icermesi sebebiyle iyi bir karikatiiriin, bilgilendirme ve disiindiirme islevinin egitimdeki
etkisini arttiracagin1  vurgulamustir. Ogretimde karikatiirleri kullanmanin etkili bir yol
oldugunu ifade eden Rule ve Auge ise bdyle ortamlarda 6grencilerin asagidaki ozellikleri
kazanacaklarini bildirmistir (Akt. Kiling, 2008):

- Mizahi yaratma ve tanima konusunda yiiksek oranda motivasyon kazanirlar.

- Hafizalarini artiran gorsel imgeleri diistinme ve analiz etme firsati bulurlar.

- Parodi ve analoji yoluyla yeni bilgi ile eskisi arasinda bir¢ok farkli baglantilar kurarlar.

- Emin olmadiklar1 kavramlar1 gosterirler, 6gretmenden veya ilgili yazidan gelen
aciklamalari inceler ve karikatiirlerini yaratmaya ve gelistirmeye caligirlar.

- Kendi karikatiirlerini yarattiklar1 ve karikatiirleri degerlendirdikleri icin bireysel
motivasyonlarini arttirirlar.

Fen 6gretimde karikatiirlerin kullanimina yonelik aragtirmalar incelendiginde gerek yurt
disinda (Keogh & Naylor, 1999a, 1999b, 2000; Morris, Merritt, Fairclough, Birrell & Howitt,
2007; Chin & Teou, 2009) gerekse iilkemizde (Kabapinar, 2005; Akdeniz & Atasoy, 2006;
Saka, Akdeniz, Bayrak & Asilsoy, 2006; Evrekli, inel & Cite, 2006; Ekici, Ekici & Aydin,
2007; Oluk & Ozalp, 2007; Kusak¢1t Ekim, 2007; Durmaz, 2007; Balim, inel & Evrekli,
2007, 2008; Yildiz, 2008; Demir, 2008; inel, Balim & Evrekli, 2009; Ozyilmaz Akamca &
Hamurcu, 2009) daha ¢ok kavram karikatiirlerine yer verilen arastirmalarin yapildigi goéze
carpmaktadir. Kavram karikatiirleri, fen 6gretiminde yapilandirmaci yaklagimi dikkate alarak
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1992 yilinda ortaya atilan yenilik¢i bir 6grenme-Ogretme stratejisi gelistirme ¢abasiyla
yaratilmig bir girisim olup (Keogh & Naylor, 1999b) karikatiir karakterlerinin tartigtirilarak
giinlik hayattaki bilimsel bir olaya iligkin farkli bakis acilari ileri siiriilen, ilgi ¢ekici,
tartismaya yol agict ve bilimsel diisiinceyi iirettirici, soru sormaya yonlendirici bir sekilde
hazirlanmis Kkarikatiir bigimindeki ¢izimlerdir (Keogh & Naylor, 1999b, 2000; Long &
Marson, 2003). Baysar1 (2007), kavram karikatiirlerinin mizah icermek yerine ¢oktan se¢meli
soru tipine benzedigini belirtmektedir. Ancak kavram karikatiirlerinin ¢oktan seg¢meli
sorulardan farki, diyalog bigiminde yazilmis metinler ile gorselligi birlestirmesidir (Yildiz,
2008). Kavram karikatiirleri, karikatlir karakterleri tarafindan sunulan kavramlar hakkinda
ozellikle karsit goriislere sahip Ogrencilerin arasinda tartisma ortami yaratmakta (Chin &
Teou, 2009), 6grencilerin tartisarak, yorumlayarak ve fikirler ileri siirerek bilgilere ulasmasina
ve kavramlari anlamli 6grenmesine katki saglamaktadir (Evrekli vd., 2006).

Kavram karikatiirlerinin 6gretimde kullanimmin faydalar1 tartisilmazdir. Ancak
karikatiirlerin, O0gretmen tarafindan bir Ogretim aracit olarak 6grenciye hazir sunuldugu
Ogretim ortamlar1 kadar 6grencilerin aktif olarak karikatiir ¢izdikleri ortamlarin da onlara
fayda saglayacagi diisliniilmektedir. Tiirkiye’de karikatiirlerin 6grencilere ¢izdirilerek 6gretim
ortaminda kullanildigr ¢aligmalardan biri Yildiz (2008) tarafindan yapilan ‘Kavram
Karikatiirlerinin Kavram Yanilgilarinin Tespitinde ve Giderilmesinde Kullanilmasi: Diizgiin
Dairesel Hareket’ adli c¢alisma olup arastirmanin bir bdliimiinde kavram karikatiirlerini
dgrencilerin ¢izmesi istenmistir. Giiney Miirsel’in (2009) ‘Deyim ve Atasozleri Ogretiminde
Karikatiiriin Etkisi’ adli ¢alismasinda ise 6gretim materyali olarak smifa getirilen karikatiir
smif ortaminda tartisildiktan sonra Ogrencilerden de buna benzer karikatiirler ¢izmeleri
beklenmistir. Fen Ogretiminde ise 6grencilere karikatiir ¢izdirilerek bir 6gretim materyali
olarak kullanildig bir ¢alisma bulunmamaktadir.

Bu sebeple bu aragtirmada “Maddenin Tanecikli Yapis1” {iinitesindeki konularin
ardindan 6grencilerden 6grendiklerinden yola ¢ikarak diledikleri tiirde bir karikatiir ¢izmeleri
istenmis ve bu karikatiirler sinifta tartisilarak pekistirme amaciyla kullanilmistir.

Bu caligmanin amaci, Ogrencilere ¢izdirilen karikatiirlerin ¢oziimlenerek maddenin
tanecikli yapisi ile ilgili 68renci diisiincelerinin ve kavramalarinin ortaya ¢ikarilmasidir. Bu
amac dogrultusunda 6grenci karikatiirlerine gore,

- kati, s1v1 ve gazlarda sikigma ve genlesme

- atomun yapisi

- element, bilesik ve molekiil

- fiziksel ve kimyasal degisim

- akigkanlik ve 6teleme nasil algilanmaktadir? problemlerine cevap aranmigtir.

YONTEM

Bu arastirmada nitel arastirma desenlerinden fenomenolojik yaklasim kullanilmstir.
Fenomonolojik yaklasimda farkinda olunan ancak derinlemesine ve ayrintili bir anlayisa sahip
olmadigimiz olgulara odaklanilmaktadir (Holstein & Gubrium, 1996; Yildirnm&Simsek,
2006). Bu calismada da oOgrencilerin maddenin tanecikli yapisi ile ilgili aslinda giinliik
yasamda tanisik olduklari, ancak tam olarak nasil algiladiklarini bilemedigimiz diislinceleri
karikatiirler yolu ile aydinlatilmaya c¢alisildigindan arastirmada fenomenolojik yaklasim
temele alinmistir.

Fen ve Teknoloji dersi 6gretim programi 6. Sinif ‘Maddenin Tanecikli Yapist’
tinitesindeki birbiriyle ilgili kazanimlar bir araya getirilerek gruplandirilmis, 6grencilerden
toplam alti kazanim grubuna yonelik karikatiirler olusturmalar1 istenmistir. Bu kazanim
gruplar ilgili Ginitenin 26 kazanimini icermekte olup asagidaki basliklar altinda toplanmustir:
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- Kati, s1v1 ve gazlarda sikisma ve genlesme (Kazanimlar: 1.1, 1.2)

- Atomun yapis1 ve atom ile ilgili diistinceler (Kazanimlar: 1.3, 1.4, 1.5, 1.6, 1.7, 1.8)

- Element, bilesik ve molekiil kavramlar1 (Kazanimlar: 2.1, 2.2, 2.3, 2.4, 2.5, 2.6, 2.7, 2.8)

- Fiziksel ve kimyasal degisim (Kazanimlar: 3.1, 3.2, 3.3, 3.4)

- Saf madde ve karisim (Kazanimlar: 3.5)

- Akiskanlik ve Oteleme (Kazanimlar: 4.1, 4.2, 4.3, 4.4, 4.5)

llgili kazammlar Ogretim programmin &ngdrdiigii  sekilde islendikten sonra

ogrencilerden 6grendiklerinden yola ¢ikarak bir karikatiir ¢izmeleri istenmistir. Calisma
baslamadan 6nce ayni1 zamanda siifin Fen ve Teknoloji 6gretmeni olan arastirmaci tarafindan
derslerinde zaman zaman karikatlirler kullanilarak 6grencilerin farkli karikatiir tiirleri
gérmeleri ve bu uygulamada kendilerinden bekleneni anlamalar1 saglanmistir. Bu aragtirmada
yukarida belirtilen kazanimlardan 2.5, 2.6, 2.7, 2.8 ve 3.5’1 iceren karikatiirler birbirine ¢ok
benzer ve tekdiize oldugundan degerlendirmeye alinmamastir.

a) Calisma grubu

Arastirma grubunu Diizce ili Merkez Ilgede bulunan bir ilkdgretim okulunun 6. sinifinda
okuyan dokuzu kiz, besi erkek toplam 14 6grenci olusturmaktadir.

b) Veri toplama araci

Veri toplama araci olarak 6grencilere cizdirilen karikatiirler ve goriisme kayitlari
kullanilmigtir.  Goriismelerden  karikatiirlerde  okunmayan, anlasilmayan  durumlar
aydinlatmak amaciyla ikincil veri toplama kaynagi olarak faydalanilmistir. Ogrencilerden
cizdikleri karikatiirleri yorumlamalar1 istendigi goriismeler, temel veri toplama kaynagi olan
karikatiirlerin analizini desteklemek amaciyla kullanildigindan ayrica degerlendirmeye tabi
tutulmamastir.

c) Verilerin analizi

Ogrencilere cizdirilen karikatiirler icerik analizine tabi tutulmustur. Friih (2001), igerik
analizini “beyanlarin igeriksel ve bigimsel ozelliklerini sistematik ve nesnel tasvir eden
ampirik bir yontem” olarak tanimlamaktadir (Akt. Gokge, 2006:17). Bu arastirmada igerik
analizi tekniklerinden “kategorisel analiz” (Bilgin, 2006: 19) kullanilmistir. Buna gore
karikatiirlerde yer alan simgeler ve sozlii ifadeler kodlanarak kategorize edilmistir. Bir
ogrencinin karikatiirlinde birden fazla kodlanabilecek durum s6z konusu olabildiginden kod
sayilariin toplami 6grenci sayisint vermemektedir. Bu sebeple elde edilen kodlar karsilasiima
sikliklarr ile birlikte verilmistir. Ogrencilerin ifadeleri ve/veya karikatiir ¢izimlerinden
ornekler verilirken kiz 6grenciler “K”, erkek 6grenciler “E” harfleri ile temsil edilmistir.

BULGULAR

Kati, Siv1 ve Gazlarda Sikisma ve Genlesmeye Yonelik Karikatiirlerin Analizi

Tablo 1’de ilk kazanim grubuna ait konularin iglenmesinin ardindan O6grencilerden
istenen karikatiirlerin igerik analizine tabi tutulduktan sonra elde edilen kodlamalarina ve
hangi siklikta bu kodlara rastlandigina yer verilmistir.

Tablo 1. Kati, Sivi ve Gazlarin Sikisma ve Genlesmesine Yonelik Ogrenci Karikatiirlerinden Elde
Edilen Bulgular

No Kodlamalar Sikhik
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1 Kisilestirme 11
Basit analoji

Analoji kurma — —
Hikaye tarzinda analoji

3 Deneylerle ispatlama

wlo|lw| o

Ist ile iligkilendirme

Incelenen 14 Kkarikatiirden 11 tanesinde tanecikler, yiiz ifadeleri konularak ve
konusturularak kisilestirilmistir. Bu 11 kisilestirmenin yer aldig1r karikatiirde 6grenciler
kendilerini atom, kati, sivi, gaz gibi cansiz varliklarin yerine koyarak hissettiklerini,
diisiindiiklerini dile getirdikleri i¢in “kisisel analoji” (Seligmann, 2007) yapmislardir. Diger {i¢
karikatiirde ise taneciklerin s6z konusu 0&zellikleri bireyler tarafindan ifade edilerek
karikatiirize edilmistir.

Cizilen karikatiirlerin 12’sinde kati, siv1 ve gazlarin sikigsma- genlesme ozellikleri ile
ilgili olarak ¢esitli analojiler kurulmustur. Bu analojiler incelendiginde dokuz tanesinde kati,
stv1 ve gaz taneciklerinin 6zellikleri asagidaki gibi ifade edilmistir:

Maddenin kat1 hali: mutsuzluk, sikisiklik, nefes darligi

Maddenin siv1 hali: sikicilik, her kabin seklini aldigindan belirsizligi olan bir durum,

arada kalmislik, kararsizlik

Maddenin gaz hali: rahatlik, mutluluk, 6zgiirliik

Bu karikatiirlerden E-1’in ¢izmis oldugu karikatiirde katilarin nefes almadigini ifade
etmesi, gaz taneciklerinin ise “cok rahatim istedigimi yaparim. Yuppii!!!” seklinde
aciklamada bulunmasi 6rnek olarak verilebilir. Bu analojilerdeki kullanilan ifadelerden yola
cikarak 0grencilerin genelinde gaz hale doniisme isteginin hakim oldugu goriilmektedir. Gaz
taneciklerinde mutluluk ifadesi olan giilen yiizler, kati taneciklerinde ise somurtan yiizlerin
cizilmesi bu bulguyu desteklemektedir.

Kurulan bu basit analojilerin disinda dort karikatiirde de hikaye tarzinda -bir olay1 baska
bir olaya benzeterek agiklayan (Giirdal, Sahin & Caglar, 2001)- asagidaki gibi analojiler
yapilmistir.

Analoji 1: Bu analojide tanecikler askerlere, taneciklerin kati hali askerlerin yanagsik
diizenine, gaz hali ise askerlerin rahat haline benzetilmistir. Komutanlari
tarafindan yonetilen askerler onun konusma balonlarindaki talimatlar
dogrultusunda dizilim hallerini degistirerek tipki kati, sivi ve gaz fazindaki
hallerin tanimma uygun bir duruma girmekte bir yandan da bulunduklari
durumla ilgili yorumlarda bulunmaktadir (K-8).

Analoji 2:  Bu analojide kati hali fakir insanlar, sivi hali orta durumdaki insanlar, gaz hali
ise zengin ve rahat insanlarla 6zdeslestirilmis ve konusturulmustur. Ornegin; gaz
halindeki insanlar arasinda su diyalog ge¢mektedir: “Merhaba biz gaz, bizim ¢ok
paramiz var ve ¢ok rahatiz”, “Yes dostum” (E-5).

Analoji 3: Bu analojide ise kat1 hali kanepede sikisik bir sekilde oturan insanlar seklinde
tasvir edilirken, s1v1 hali ATM’de sira bekleyen insanlara benzetilmistir. Gaz hali
ise oyun oynayan cocuklar tarafindan temsil edilmistir. E-4’¢ ait bu karikatiir
asagida ornek olarak verilmistir.
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Sekil 1. E-47in Kati, Sivi ve Gazlarda Sikisma ve Genlesmeye Yonelik Karikatiirii

Yukarida sozii edilen analojilerin giinlik hayattan esinlenerek orneklendirildigi
goriilmektedir. Bu durum 6grencilere firsat verildiginde fen derslerinde 6grendiklerini giinliik
hayatla bagdagtirabildiklerinin bir gostergesi olarak kabul edilebilir.

Geriye kalan sekiz karikatiirlin besinde kati, sivi ve gazlarin sikisma-genlesme
ozellikleri aciklanirken dgretmenleri tarafindan sinifta yapilan deneyler ¢izime dokiilmiis olup
ogrencilerin yaraticiliklarr arka planda kalmistir. Ugiinde ise sikisma ve genlesme, 1s1 ile
iligkilendirilerek kat1 fazdan sivi, ondan da gaz faza dogru gecisi canlandirilarak agiklanmustir.

Karikatiirlerin genelinde kat1 halden gaz haline dogru taneciklerin rahatladiklari, daha
ozgiir hareket ettikleri ifade edilmistir. Kat1 ve sivilarin sikistirllamadiklari, gazlarin ise
sikistirabildikleri karikatiirize edilmistir. Bu karikatiirler i¢cinde iki 6grencinin halen kavram
yanilgist i¢inde olduklar1 da tespit edilmistir. Bunlardan biri genlesmeyi 1s1 ile iliskilendirerek
aciklayan K-5’le karikatiiriiyle ilgili yapilan goriismede tiim maddelerin kati-sivi-gaz
hallerinin oldugu ve birbirleri arasinda 1s1 degisimi ile gegisin saglandigini ifade etmesiyle
ortaya c¢ikarilmustir. Bir digeri ise E-3’lin ¢izdigi karikatiirde “Suyun tanecikleri arasinda
bosluk var diyorlar ama ben géremiyorum.” ifadesi tlizerine yapilan goriismede sivi
molekiilleri arasindaki bosluklar1 gozle gorebilecegi seklindedir. Karikatiirlere kurgu-yapi
ozelligine gore bakildiginda ise dokuz karikatiiriin tek kare karikatiir, 5 karikatiiriin de bant
karikatiirii olarak ¢izildigi goriilmiistiir.

Atomun Yapisina Yonelik Karikatiirlerin Analizi

Tablo 2’de atomun yapisina yonelik karikatiirlerden elde edilen kodlamalara ve
sikliklarma yer verilmistir.

Tablo 2. Atomun Yapisina Yonelik Ogrenci Karikatiirlerinden Elde Edilen Bulgular

No Kodlar Sikhik
Karsilikli konugma 10
Kisilestirme 8

Atomlarin gozle goriilmedigi vurgusu

Atomlarin mikroskopla goriilmedigi vurgusu
Deney yapma
Kavram karikatiirii

o O | WIDN|F-
N| O o 0o
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Bu konuda ¢izilen 16 karikatiirden (bu kazanimlarla ilgili iki G6grenci ikiser tane
karikatiir ¢izmistir) on tanesinde kisiler, atomlar ve mikroskop arasinda karsilikli konusmalar
yer almaktadir. Bu karikatiirlerin iki tanesi karsilikli tartisan kisilerin bulundugu kavram
karikatiirii seklinde ¢izilmistir.

Sekiz karikatiirde atom ve mikroskop kisilestirilmis, {i¢ tanesinde ise kisisel analoji
yapilmistir. Karikatiirlerin genelinde atomlarin ¢iplak gozle ve mikroskopla goriilemedigi
vurgusu yapilmistir. Karikatiirlerin alt1 tanesinde maddelerin nereye kadar ardisik
boliinebilecegini sorgulamak amaciyla deney yapilmis, bunlarin doérdiinde kagit, birinde
bardak, digerinde ise ekmek kullanilmistir. Asagida hem maddelerin ardisik boliinmesi hem
de atomun gozle goriilemedigi ile ilgili vurgulari iceren bir 6rnek yer almaktadir. Benzer bir
ornekte (K-2) mikroskop da “Bosuna ugrasma onca bilim adami goremedi, ben bile
mikroskop oldugum halde géremiyorum”™ seklinde konusturularak atomlarin mikroskopta da
goriillemedigi ortaya koyulmustur. Bu kazanim grubunda yapilan karikatiirlerde tim
ogrencilerin konuyu 1iyi kavradiklarinin goriilmesi ve herhangi bir kavram yanilgisina
rastlanmamasi sevindirici bir bulgudur.

Boldiim  boldiim)| /
¢itkmadi yaaa!

\ Ama gdremeyecegin|
kadar kiigiigiiz

Sekil 2. K-1’in Atomun Yapisina Yonelik Karikatiirii

Bu kazanim grubunda yer alan ve atom ile ilgili diislincelerin zaman i¢inde degismesini
iceren kazanimlara iliskin 6grencilerden ayrica karikatiir ¢izmeleri istenmis ve bu konuda 11
karikatiir ¢izilmistir. Bu 11 karikatiiriin hepsinde 6grenciler bilim insanlarin tarihsel siireg
icinde atom ile ilgili ortaya koymus olduklar fikirlerini, temsili olarak ¢izdikleri karakterleri
konusturarak ifade etmislerdir. Bu karikatiirlerin dordiinde ise Ogrenciler kendilerini de
cizimlerine katarak bu konudaki diisiincelerini paylasmislardir. Bu konudaki fikirlerini
belirten K-2’nin “Aaaa! Yeter artik. Arkadaslar tarih boyunca atom fikri degismistir.
Deneyler yapildik¢a fikirler degismeye devam edecek”, K-T'nin “Valla o kadar ¢ok atomla
ilgili fikirler zamanla degisiyor ki daha fazla arastirma yapmam lazim”, E-1’in “Bu nedir?
arkadaglar deneyler yapildikca yeni yeni seyler ¢ikiyor hangisine inanalim.” ifadelerinde
bilimsel bilginin degisip gelistigine yonelik algilar1 dikkat ¢ekicidir.
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Element, Bilesik ve Molekiil Kavramlarima Yonelik Karikatiirlerin Analizi

Bu kazanim grubunda yapilan 15 karikatiiriin (bu kazanimlarla ilgili bir 6grenci iki tane
karikatiir ¢izmistir) 15’inde de kisilestirme yapilmis olup atomlar konusturulmustur. Dort
karikatiirde 6grenciler asagidaki analojileri kurmuslardir.

Analoji 1: Bu analojide iki kiz arkadas elemente [Bir kizla bir kizi birlestirdim elementi
olusturdum], bir kiz ve bir erkek arkadasin arkadasliklar1 bilesige [Bir kizla bir
erkegi birlestirdim bilesigi olusturdum], kiz ve erkeklerden olusan bir topluluk
karisima benzetilmistir. Bu karikatiirdeki tek basina bireyler ise atomik yapiyi
temsil etmistir (K-7)

Analoji 2: K-8’in ¢izmis oldugu karikatiirde bilesik aileye benzetilmistir.

Analoji 3: Bu analojide elementler 6zgiir/serbest bireylere, bilesikler ise bir arada hareket
etmek zorunda olan bireylere benzetilmistir. Ayni karikatiirde elementler
bilesiklerden daha sansli olduklarini ifade ederken bilesikler de elementlerin
kendilerini kiskandiklarini ifade etmektedirler (K-3).

Analoji 4: Atomik yapmin rahat, 6zgiir bireylere benzetildigi K-1’in bu karikatiiriinde
molekiillerin arasinda da kan bag1 oldugundan bahsedilmistir.

Kimyasal baglar ile ilgili bir kazanim bulunmamasina ragmen bazi karikatiirlerde
atomlar arasindaki baglar, yukarida agiklama bulan analojilerin yer aldig1 karikatiirlerde aile
baglarina ve kan bagina benzetilmistir. Bu kazanim grubunda E-2’nin ¢izmis oldugu
karikatiiriin de dikkat cekici oldugu diisliniilmektedir. Asagida da gosterilen karikatiirde
karigimlar, el ele tutusturmadan cizilen farkli biiyiikliik ve renkteki kisiler ile temsil edilmis,
bilesikler ise bu kisilerin ellerine verilen c¢ubuklarla bag kurularak karisimlardan
farklilagtirnlmigtir. Karikatiir incelendiginde atomik elementler ayni biiyiiklilk ve renkteki
kisilerle temsil edilirken molekiil yapili element ¢ift basli kisi olarak ¢izilmistir. Bu analojiden
yola ¢ikarak karikatiirlerin soyut kavramlari somutlastirmada kullanilabilecegi sOylenebilir.
Ayrica karikatiirlerini olustururken 6grenciler, bu karikatiirde oldugu gibi kazanimlar arasi
iliski kurma firsat1 bulabilirler.

Merhaba arkadaslar
Bizi tanidiniz herhalde,
biz karistmiz  Artik]
hatirlamigsinizdir

Hey arkadaslar biZ
atomik yapily
elementiz peki siz?

Hey  arkadaglar  Bizi
tanidiniz m1? Biz molekiil
yapilt elementiz]
hatirladiniz mi?

—— | Hello Arkadaslar BiZ
Bilesikleriz Fen dersindel
Ogrenirsiniz

Sekil 3. E-2’nin Element, Bilesik ve Molekiil Kavramlarina Yonelik Karikatiirii

Karikatiirlerden bazilarinda atomlar arasina ¢izilen ¢izgilerin somut olarak var oldugu,
hatta sopaya benzetildigi gorilmiistiir. Bu kavram yanilgisini iceren karikatiirlerden biri olan
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K-8’e ait karikatiir orneginde goriildiigii gibi bilesigi olusturan atomlar arasinda onlarin
birbirlerine  yakinlasmasint  engelleyen sopa seklinde somut bir engel oldugu
vurgulanmaktadir.

Ozledim  seni
yanima gelsene

Hey! Jeli ) ofll Bon
napiyorsun? \ » N / sagmalama

YA < e // Unuttun mu biz
)_< Y 4\_, }/’/ bilesigiz

B - 480 B
f\‘ = //

Sekil 4. K-8in Bilesik Kavramina Yonelik Karikatiirii

Fiziksel ve Kimyasal Degisim Kavramlarina Yonelik Karikatiirlerin Analizi

Fiziksel ve kimyasal degisime yonelik kazanimlari iceren 16 karikatiir (bu kazanimlarla
ilgili iki 6grenci ikiser tane karikatiir ¢izmistir) incelendiginde Tablo 3’de belirtilen drneklerin
yer aldig1 goriilmektedir.

Tablo 3. Fiziksel ve Kimyasal Degisim Orneklerine Yonelik Bulgular

Kimyasal Degisim Sikhik  Fiziksel Degisim Sikhik
Yanma 5 Kirilma 6
Patates-Tentiirdiyot 4 Erime 3
Yemegin Pismesi 3 Suyun buharlagsmasi 3
Peynir yapimi 1 Suyun donmast 2
Yapragin ¢liriimesi 1 Yirtilma 2
Civinin bakir siilfata batirilmasi 1 Kesilme 1
Stit-sirke karigimi 1 Kisalma 1

Tablo 3’°de verilen 6rneklerin yer aldig1 16 karikatiirden 10°un da kisilestirme yapilarak
fiziksel ya da kimyasal degisime ugrayan maddeler konusturulmustur. Geriye kalan altisinda
ise bireyler konusturularak degisimlere ornekler verilmistir. Karikatiirlerin besinde 6grenciler
odunun, mumum, kibritin, kdg1din yanmasina deginirken, dordiinde derste yaptiklari deney,
cizimlerine aktarilmig, patatesin iizerine tentlirdiyot damlatilarak rengindeki degisimden sz
edilmistir. Ug karikatiirde yemeklerin pismesi 6rneklendirilirken diger dordiinde peynir
yapimi, yapragin c¢lriimesi, c¢ivinin bakir siilfata batirilmasi ve siit sirke karisimi
orneklendirilmistir.

Karikatiirlerde fiziksel degisime yonelik olarak verilen 6rneklerde ise en sik kirilma
(kalemin, camin, bardagin vb. kirilmasi), ardindan mumun ya da buzun erimesi, g
karikatiirde suyun buharlagmasi, ikisinde donmasi, iki karikatiirde k&gidin yirtilmas: yer
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almistir. Diger iki karikatiiriin de birinde patatesin kesilmesi Ornek olarak c¢izilmisken
digerinde mumun yandiktan sonra boyunun kisalmasi 6rnek olarak verilmistir.

Karikatiirlerin genelinde, fiziksel ve kimyasal degisimin Ogrencilerin c¢izimlerine
istenmeyen bir durummus gibi yansidigi goriilmektedir. K-2’nin eriyen mumun dilinden
“Eriyorum ¢abuk ¢abuk sondiiriin bu atesi!”, donan suyun dilinden “Donuyorum yardim
edin!”; E-2’nin kesilen patateslerin dilinden “/mdat! Imdat! Kurtarin beni. Beni
dilimleyecekler kurtaramazsaniz fiziksel degisime ugrayacagim.” Kesildikten sonra da
pisirilmeye birakilan patateslerin dilinden “Kurtaramadiniz nolur simdi kurtarin bari bu sefer
kurtaramazsaniz kimyasal degisime ugrayacagiz”; K-9’un kirillan cam pargaciklariin
dilinden “Canim yaniyor ¢ok” seklindeki ifadeleri bu duruma 6rnek olarak gésterilebilir. S6z
konusu karikatiirlerde Ogrencilerin bilgilerini ifade etmede kisisel analojiye basvurduklari
goriilmektedir.

Maddenin Akiskanlik ve Oteleme Ozelliklerine Yonelik Karikatiirlerin Analizi
Bu kazanimlar ¢ercevesinde ¢izilen 14 karikatiire ait kodlamalar Tablo 4’de verilmistir.

Tablo 4. Maddenin Akiskanlik ve Oteleme Yénelik Ogrenci Karikatiirlerinden Elde Edilen Bulgular

No Kodlar Sikhik
1  Kigsilestirme 13
2 Giinliik hayattan 6rneklendirme 10
3  Karsilikli konugma 3
4 Metafor 2

Tablo 4’de belirtildigi gibi 13 karikatiirde cansiz varliklarin kisilestirildigi bulgusuna
rastlanmistir. 10 karikatlirde Ogrencilerin maddelerin akiskanlik ve Gteleme o6zelliklerine
giinlik hayattan oOrnekler vererek karikatiirize ettikleri goriilmiistiir. Bu karikatiirlerin
yedisinde cep telefonunun titresimi, birinde calar saatin titresimi &rnek olarak yer almustir. Ug
karikatiirde 1mrmak (2 kez) ve selalenin (1 kez) akisi sivilarin akigkanlhigi i¢in
orneklendirilirken, gazlarin uguculuguna kolonya (2 kez) ve parfiimiin (1 kez) kokusunun
yayilmasi 6rnek olarak verilmistir. Iki karikatiirde sivilarin akiskanlhig: siirahiden bardaga
suyun boslatilmasi ile 6rneklendirilmistir. Bir karikatiirde ise depremle binalarin yikilmamasi
icin binalarin altina tekerlerin yerlestirilerek yikilmalarinin engellenmesinin amaclandigi
goriilmektedir. Bu karikatiir Sekil 5’de 6rnek olarak verilmistir.

Ogrencinin karikatiiriinde binalarin yikilmamasi igin gelistirmis oldugu sistem onun
programdaki “4.5. Katilarda atom ve molekiillerin ételeme hareketi yapmadigini tahmin
eder.” kazanimini kavradiginin bir gostergesi olarak diisiiniilebilir. Ayni1 zamanda bu
karikatiirde depremin konu edilmesinin, arastirmanin yapildigi bolgede biiylik bir depremin
yasanmis olmasindan kaynaklandigl diisiiniilmiis; 6grenci ile yapilan goriisme ile bu durum
teyit edilmistir. Ogrencilerin yasadiklar1 cevre ile etkilesimlerinin ¢izdikleri karikatiirlere
yansidigi diger Orneklerde ise karikatiirlerde resmedilen kolonyalarin iizerinde “tiitiin
kolonyas1” yazmaktadir. Aragtirmanin yapildig: bolgede tiitiin kolonyasinin meshur olmasinin
buna sebep oldugu diistintilmektedir.

Metaforlarin yapildigi iki karikatiiriin birinde kati molekiilleri yanasik diizendeki
askerlere benzetilerek hareket etmelerindeki zorluk kat1 molekiillerinin Gteleme yapamamalari
ile o6zdeslestirilmistir. Digerinde ise ¢alar saatin titresimi ile elektrik ¢arpmasimin etkisi
arasinda bir bag kurulmustur.
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Sekil 5. E-2 'nin Maddelerin Akiskanlik ve Oteleme Ozelliklerin Yonelik Karikatiirii

TARTISMA

Bu arastirmada dersin isleniginin ardindan 6grencilerin 6grendiklerini pekistirmeleri
amaciyla cizdirilen karikatiirlerin analizi yapilmistir. Analizler sonucunda 6grencilerin genel
olarak konular1 anlamli olarak Ogrendikleri yani sira da anlamayan ya da bilgiyi yanlis
yapilandiran 6grencilerin eksik, hata ve yanilgilari ortaya ¢ikarilmistir. Ozalp, Sarikaya Cosar
ve Unal Eroglu (2006) tarafindan yapilan calismada karikatiirlerle isbirlikli 6grenme
kapsaminda islenen fen bilgisi derslerinin 6grencilerde anlamli 6grenmeyi sagladigini, gorsel
algilamay1 artirdigini, eglendirdigini, bilissel, duyussal ve psiko-motor yeterlilikleri ile sosyal
iletisimlerini artirdigini ifade etmistir. Benzer calismalarda da -Durualp (2006), Ozalp (2006),
Avsar (2007), Durmaz (2007), Ustiin (2007), Kiling (2008), Dereli (2008), Ozyilmaz Akamca
ve Hamurcu (2009), Giiney Miirsel (2009)- karikatiirlerin 6grencilerin gerek bilissel gerekse
duyussal bir takim 6zelliklerini gelistirdigi hususunda destekledigi sonucuna varilmistir.

Ogrencilerden yapilan karikatiir calismalariyla ilgili olarak alman goriisler 6grencilerin
hem eglenip hem Ogrendikleri, derslere severek katildiklart yoniinde olmustur (Eroglu &
Oztuna Kaplan, 2010). Ozellikle ders dinlemeye ve ddevlere kars: ilgisiz oldugu, derslerde
arkadaglar ile konugma egilimi tasidigi gozlemlenen E-2 olarak isimlendirilen 6grencinin,
uygulamaya biiylik bir isteklilikle katildigi, 0Ozgiin karikatiirler c¢izdigi ve karikatiir
tartismalarinda aktif rol almis olmasi dikkati ¢ekicidir. Bu durum Keogh ve Naylor’in (2000),
cevresi tarafindan “sinifin en yaramazi” olarak nitelendirilen bir 6grencinin ve arkadaglarinin
kavram karikatiirlerinden ¢ok hoslandiklarindan oyun zamanlarinda bile tartisma yapmak icin
smifta kalmak istemeleri 6rneklendirilen ¢aligmalari ile benzerlik gostermektedir. Buna ek
olarak 6grenci goriislerinden elde edilen sonuglar dogrultusunda karikatiirlerin i¢ pekistireg
sagladig, disiplinler aras1 Ogrenmeyi ve isbirlikli 6grenmeyi destekledigi, Ogrencilerin
ogrenmelerine yardimci oldugu, yaraticiliklarimi ve diisiinme becerilerini gelistirdigi ortaya
cikmigtir. Nitekim Ogrenciler aragtirmaciya c¢aligmadan sonra islenen {initede de aymi
uygulamalar1 yapmay talep etmislerdir (Eroglu & Oztuna Kaplan, 2010). Kiling’in (2008)
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caligmasinda karikatiirlerle yapilan o6gretim hakkinda eglenceli, zevkli, gorsel, kalicilig
yiiksek, yapilandirmaci, yaratici, derse katilim fazla seklindeki 6grenci goriisleri de yukarida
belirtilen goriisleri destekler niteliktedir. Bu sonuglar, Keogh ve Naylor (1999a), Ozalp
(2006), Inel vd. (2009), Ozsahin’in (2009) yaptiklar1 calismalarla da drtiismektedir.
Arastirmada karikatiirler Ogrencilere ¢izdirildiginden ogrencilerin  konuyla ilgili
eksiklikleri, bireysel olarak ortaya ¢ikan kavram yanilgilari, s6z konusu konuyu kavrayip
kavramadiklart da ¢izimlerine yansimistir. Bu durumun O6gretmene geri doniit vererek
yanilgilarin giderilmesi ve anlamli 6grenmenin gerceklesmesinde rol oynadigi sdylenebilir.
Kavramlarin 6gretiminde karikatiirlerin literatiirde daha ¢ok kavram karikatiirleri seklinde ve
ogrenciye hazir olarak sunulmus kullanimina rastlanmaktadir. Karikatiirlerin  kavram
yanilgilarinin tespiti ve giderilmesi iizerindeki etkisi kavram karikatiirlerini konu alan bir¢ok
aragtirma sonuglarinda ifade edilmektedir. Kabapmar (2005), yaptigi calismada kavram
karikatiirine dayali bir 6gretimin, yanilgilarin altindaki nedenleri acgiga cikarabildigi,
Ogrencileri arastirmaya sevk edebildigi ve kavram yanilgilarini gidermede basarili oldugu
sonucuna ulagmistir. Akdeniz ve Atasoy (2006), fen bilgisi 6gretmen adaylarinin ‘havaya
firlatilan topa etkiyen kuvvet’ konusundaki sahip olduklar1 kavram yanilgilarini gidermede
kavram karikatiirlerinin  etkisini  belirlemeyi amagladiklar1 c¢aligmalarinda  kavram
karikatiirlerinin yer aldigi bir ¢calisma yapragi hazirlamig ve uygulamadan sonra dgretmen
adaylarinin ¢ogunun konu ile ilgili yanilgilarinin iyilestigini tespit edilmislerdir. Bu sonuglar
karikatiirler araciligiyla kavram yanilgilarinin tespiti ve/veya giderilmesi baglaminda, Saka ve
arkadaslar1 (2006), Ekici, Ekici ve Aydin (2007), Cigdemtekin (2007), Kusake¢1 Ekim (2007),
Yildiz (2008), Demir (2008), Burhan’in (2008) yaptiklar ¢aligmalarla da ortiismektedir.

SONUCLAR

Ogrenci iiriinii karikatiirlerin genelinde atom ve benzeri yapilarin kisilestirildigi,
karsilikli diyaloglara, analojilere ya da metaforlara bagvuruldugu ve giinliik yasamla bag
kuruldugu goriilmiistiir.

Ogrencilerden karikatiir olusturmalar1 istenen konu igeriklerine goére karikatiirler
degerlendirildiginde ise ‘Kati, Sivi ve Gazlarda Sikisma ve Genlesme’ye yonelik
karikatiirlerde, kat1 halden gaz haline dogru taneciklerin rahatladiklari, daha 6zgiir hareket
ettikleri ifade edilmistir. Kat1 ve sivilarin sikistirllamadiklari, gazlarin ise sikistirabildikleri
karikatiirize edilmistir.

Atomun yapisina yonelik karikatiirlerin tamamina yakininda atomlarin ¢iplak gbzle ve
mikroskopla goriilemedigi vurgusu yapilmistir. Bu kazanim grubunda yapilan karikatiirlerde
ogrencilerin timiiniin konuyu 1iyi kavradiklar1 ve herhangi bir kavram yanilgisina
rastlanmadigr goriilmiistiir. Atom ile ilgili diislincelerin zaman icinde degismesini iceren
karikatiirlerde ise 6grencilerin bilimsel bilginin degisip gelistigini ifade etmeleri dikkat ¢ekici
ve sevindirici bir sonugtur.

Element, bilesik ve molekiil kavramlarina yonelik karikatiirlerde atomlar arasindaki
baglar aile ve kan baglarina benzetilmistir. Ozellikle bu kazanim grubuna ait karikatiirlerde
ogrencilerin soyut kavramlari ustalikla somutlastirdiklar1 gézlemlenmistir.

Fiziksel ve kimyasal degisim Ogrenci karikatiirlerine istenmeyen bir durum olarak
yanstmistir.  Ote yandan 6grencilerin hepsi bu kazamim grubunda giinliik hayattan birgok
ornek verebilmislerdir.

Son olarak maddenin akiskanlik ve oteleme Ozelliklerine yonelik karikatiirlerde ise
ogrencilerin yasadiklar1 ¢evrenin cografi ve kiiltiirel 6zelliklerine deginmeleri (deprem, tiitiin
kolonyasi) sosyal 6grenmeye yonelik onemli bir 6rnek olusturmustur. Yine bu kazanim
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grubunda 6grencilerin ‘katilarda atom ve molekiillerin 6teleme hareketi yapmadigimi tahmin
ederek’ ilgili kazanimi saglamalar1 sevindirici bir sonug olarak karsimiza ¢ikmaktadir.

Ogrencilere cizdirilen karikatiirler araciligiyla onlarin kavram yamilgilarini tespit etmek
de miimkiin olmustur. Arastirma kapsaminda “tiim maddelerin kati-sivi-gaz hallerinin oldugu
ve birbirleri arasinda 1s1 degisimi ile bozunmaya ugramadan gecisin saglandigi, molekiiller
arasinda gozle goriilebilir bosluklarin oldugu ve atomlar1 birbirine baglayan sopaya benzer
somut nesneler oldugu” kavram yanilgilarina ulasilmistir.

Tim analizlerin sonucunda &grencilerin  konulart anlamli olarak 6grendikleri
sOylenebilir. Arastirmada karikatiirler 6grencilere ¢izdirildiginden 6grencilerin konuyla ilgili
eksiklikleri, kavram yanilgilari, s6z konusu konuyu kavrayip kavramadiklar1 da ¢izimlerine
yansimistir. Bu sebeple karikatiirlerin, kavramlarin 6gretiminde bireysel yanilgilarin tespit
edilmesi amaciyla kullanildiginda O6gretmene Onemli Olgiide geri doniit verecegi
diistiniilmektedir.

Sonu¢ olarak &grenci {irlinii karikatiirler, o6grencilerin 0n Ogrenmelerini ortaya
cikarmasi, gilinliik hayattaki deneyimleri ile bilimsel bilgileri arasinda baglanti kurmalarini
saglamasi, anlamli 6grenmeye yardimei olmasi, dersi ilgi ¢ekici hale getirmesi, dgrencilerin
derse aktif katilimlarin1 saglamasi gibi etkenler sebebiyle kavram 6gretiminde etkili bir arag
olarak kullanilabilir.

ONERILER

Karikatiirlerle ilgili yapilan ¢aligmalarin daha ¢ok kavram karikatiirleri ile ilgili oldugu;
ayrica genellikle 6gretmenler tarafindan sinifa hazir olarak getirilen karikatiirlerin bir 6gretim
aract olarak kullanildig1 gorilmiistiir. Bu arastirmada ise Ogrenci triini karikatiirler
kullanilmig ve 6grencilerin kavram 6grenmelerinde etkili oldugu sonucuna ulasilmistir. Bu
sebeple Ogrencilerin kendi 6grenmelerine destek olmalari, bu esnada da cesitli diisiinme
becerileri ve yaraticiliklarinin desteklenmesi amaciyla 6grenci iiriinii karikatiirlerin de 6gretim
stirecinde ise kosulmas1 6nerilmektedir. Yani1 sira 6gretim siirecinde, ders kitaplar1 ve calisma
kitaplarinda yalnizca kavram karikatiirlerine degil, yas ve konuya uygun diger karikatiir
tirlerine de yer verilmesi onerilmektedir.

Bu calisma 6. simif “Maddenin Tanecikli Yapist” {nitesinde yapilmis olup sonuclar
farkl konularda ve farkli 6rneklem gruplar1 kullanilarak test edilebilir ve karikatiirlerin diger
siif diizeylerinde de etkililigi ile ilgili arastirmalar yapilabilir.

Calisma 22 ders saati gibi kisa bir siire ile simirlandirilmistir. Karikatiirlerin egitimde
kullanimiyla ilgili daha uzun siireli, daha kapsamli caligmalar yapilabilir ve farkli
disiplinlerdeki etkisi de arastirilabilir.
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SYNOPSIS
INTRODUCTION

The concept of cartoon, which is originated from the French language, is defined in the
Turkish Dictionary (1999: 745) as “the thought provoking and amusing pictures which depict
anything about the human and the society in an exaggerated manner.” Uslu (2007)
emphasizes that since cartoons involve significant messages which are created by making in-
depth observations and by making these details simple to define the facts, a good cartoon
could be used in teaching activities because of its strong informative and thought-provoking
functions. Rule and Auge say that it is an effective way to use cartoons in teaching activities
and that cartoons enable students to be motivated, to get the chance to think about and analyze
the visual images, and to make connections between their old and new knowledge by using
parodies and analogies in the teaching and learning environments in which the cartoons are
used (derived from Kiling, 2008).

When the studies focusing on the use of cartoons in science education are examined, it
IS seen that there are more studies about the conceptual cartoons both in Turkey (Kabapinar,
2005; Akdeniz & Atasoy, 2006; Saka, Akdeniz, Bayrak & Asilsoy, 2006; Evrekli, inel & Cite,
2006; Ekici, Ekici & Aydin, 2007; Oluk & Ozalp, 2007; Kusak¢1 Ekim, 2007; Durmaz, 2007;
Balim, Inel & Evrekli, 2007, 2008; Yildiz, 2008; Demir, 2008; inel, Balim & Evrekli, 2009;
Ozyillmaz Akamca & Hamurcu, 2009) and abroad (Keogh & Naylor, 1999a, 1999b, 2000;
Morris, Merritt, Fairclough, Birrell &Howitt, 2007; Chin & Teou, 2009). It is no open to
discuss how beneficial are the use of the conceptual-cartoons in teaching activities. However,
it is believed that the students benefit from being in the teaching environments in which the
cartoons are given by their teachers as a teaching tool as well as from drawing the cartoons by
themselves actively. Therefore, the students drew the cartoons themselves in the study.
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PURPOSE OF THE STUDY

Aim of the study is to enable the students to uncover their knowledge, beliefs and if any,
misconceptions about the granular structure of the substance by means of the cartoons they
draw.

METHODOLOGY

Phenomenological approach, one of the qualitative research techniques, was used in the
study. In the phenomenological approach, the phenomena which we are aware of but we do
not have any in-depth and detailed understanding about them are focused (Holstein &
Gubrium, 1996; Yildirirm & Simsek, 2006). Since the study focuses on the students’ thoughts
about the granular structure of the substance, to which the students are acquainted in their
daily lives but they do not know how they perceive, the phenomenological approach was
chosen in the study.

All of the related acquisitions in the unit of ‘Granular Structure of the Substance’ for the
6" graders’ Science and Technology were categorized under six groups. Then, the students
were asked to create cartoons about these six groups. These groups cover 26 acquisitions of
the unit. The acquisition groups can be seen below:

- Compression and dilation in solids, liquids and gases

- Structure of the atom and the thoughts about the atom

- Concepts of element, compound and molecule

- Physical and chemical change

- Pure substance and mixture

- Liquidity and shifting

After the acquisitions had been taught as required by the teaching curriculum, the
students were asked to draw a cartoon by using what they had learned.

a) Study Group

Study group is composed of 14 sixth graders, nine of them were females and the
remaining five were males, from a primary school in Diizce.

b) Data Collection Tool

The cartoons by the students and the recordings of the interviews with students were
used as the data collecting tools. The interviews served as a secondary data collecting tool
because what could not be read or understood from the cartoons were inquired to the students
to make them clarified. Since the interviews, during which the students were asked to
comment on their cartoons, were used to support the analysis results of the cartoons, which is
the main data collection tool, these interviews were not assessed separately.

c) Data Analysis

The cartoons of the students were subjected to the content analyses. In the study, one of
the content analysis techniques, ‘categorical analysis’, was used (Bilgin, 2006: 19). In this
manner, the symbols and the oral expressions in the cartoons were categorized by coding.
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FINDINGS

In most of the cartoons, it was seen that the atom and similar structures were personified
and interactive dialogs, analogies or metaphors were used, and the students made connections
with their daily lives.

In the cartoons about Compression and Dilation, the particles were depicted as if they
had relieved and they had acted freely during the transition from their solid state to the gas
state. While the students depicted the solids and liquids as uncompressible, they depicted the
gases compressible.

In the cartoons about the structure of the atom, it was seen that most of the students
emphasized the invisibleness of the atom with naked-eye by using a microscope. Here, it was
observed that all of the students grasped the subject matter very well and they did not have
any misconception. In the cartoons which were about the change of the thoughts about the
atom in time, the students expressed that scientific knowledge changes and develops. These
expressions are both remarkable and pleasing.

In the cartoons about the concepts of element, compound and molecule, the bonds
between the atoms were resembled to the family and blood bonds. Specifically in the cartoons
under the 3 acquisition groups, the students were seen quite skillful in making the abstract
concepts concrete.

Physical and chemical change was depicted by the students as an unwanted situation.
All of the students, however, could give examples from their daily lives in this category.

Finally, in the cartoons about the liquidity and shifting features of the substance, the
students gave the examples of social learning by referring to the geographical and cultural
characteristics of their surroundings (such as, earthquake and tobacco cologne). Besides, the
students “predicted that the atoms and molecules in the solids do not shift.” This is another
pleasing result of the study.

The students’ misconceptions could also be detected by examining their cartoons. In the
study, following misconceptions were found: “All substances have the phases of solid, liquid
and gas. And the transition from one phase to another occurs by the heat changes. There are
visible gaps between the molecules. And there are rod-like concrete objects that bind the
atoms together.”

CONCLUSIONS and SUGGESTIONS

In the study, after the classes had been taught, the students were asked to draw cartoons
about the subject matters of the classes to enable them to learn better. Then, these cartoons
were analyzed. At the end of these analyses, it was seen that the students learned the subject
matters meaningfully in general. Besides, the mistakes and the misconceptions of the students
who did not understand the subject matters or misconstructed the knowledge were uncovered.
A study by Ozalp, Sarikaya, Cosar and Unal Eroglu (2006) shows that the science classes
based on the cooperative learning via cartoons enable the students to learn meaningfully, to
improve their visual perception, to have fun, to develop their cognitive, affective and
psychomotor abilities and social communication skills. The similar studies by Durualp (2006),
Ozalp (2006), Avsar (2007), Durmaz (2007), Ustiin (2007), Kiling (2008), Dereli (2008),
Ozyillmaz Akamca &Hamurcu (2009), Giiney Miirsel (2009) show that the classes with
cartoons enable the students to develop their cognitive and affective abilities.

Since the students were made draw the cartoons in the study, it was quite easy to see the
students’ lack of knowledge, misconceptions or misperceptions about the subject matters by
having a look at their drawings. It could be said that these cartoons gave the feedbacks to the
researchers so as to rectify the students’ misconceptions and to make them learn
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meaningfully. When the literature on the use of cartoons in teaching activities, it was
generally seen that the concept cartoons were commonly used and they were given to the
students readily. Many studies on the use of concept cartoons point out the effects of the
cartoons in detecting and rectifying the misconceptions of the students. Kabapinar (2005)
found that through the teaching activities using the concept cartoons, the reasons behind the
students’ misconceptions could be uncovered, the students could be encouraged to make
searches and the students became successful in overcoming their misconceptions. Akdeniz
and Atasoy (2006) aimed at detecting the effects of the concept cartoons in rectifying the
misconceptions of the candidate science teachers about the ‘force affecting on a tossed ball.’
They prepared a leaflet which includes a series of concept cartoons and following the
implementation period, they found that most of the candidates’ misconceptions about the
research topic were rectified. In the context of the detection and/or the overcoming of the
misconceptions by using the cartoons, these results are in parallel to the results of the studies
by Saka et all., (2006), Ekici, Ekici &Aydin (2007), Cigdemtekin (2007), Kusak¢1 Ekim
(2007), Y1ldiz (2008), Demir (2008) and Burhan (2008).

It was seen that mainly the concept cartoons were used in such studies and that the
cartoons were brought by the teachers readily, and then they were used as a teaching tool. In
the study, the cartoons were created by the students and these cartoons enabled the students to
see which misconceptions they had about the related subject matters. Therefore, it is
suggested that the student-made cartoons should be used in teaching to enable the students to
enhance their learning and to develop their thinking and creative skills. Furthermore, it is
recommended that not only the concept cartoons are given place in the textbooks and exercise
books, but also other cartoons should be used in accordance with the ages of the students and
with the subject matters.

The study was undertaken in the context of the sixth graders ‘Granular Structure of the
Substance’ unit. Results of the study could be tested with different subject matters and
different sampling groups. And the effectiveness of the use of cartoons could be examined in
other grade levels.

The study was limited to just 22 class hours. More in-depth and longer studies on the
use of the cartoons in teaching could be made and the effects of the cartoons in different
disciplines could be examined.
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OZET

Calismanin amaci, ses kavraminin 6gretiminde kavram karikatiirlerinin besinci sinif 6grencilerinin
kavramsal gelisimine etkisini incelemektir. Aragtirmada on test-son test kontrol gruplu yar1 deneysel
desen kullanilmistir. Ses konusunun 6gretimi kontrol grubunda mevcut dgretim programina gore,
deney grubunda ise mevcut Ggretim programu kavram karikatiirleriyle desteklenerek yapilmistir.
Ogretimden 6nce ve sonra deney ve kontrol gruplarina iki asamali bir test uygulanarak kavramsal
anlamadaki gelisim verilerin nitel ve nicel analizleriyle belirlenmistir. Elde edilen verilere gore, sesin
olusmasini saglayan temel olaylar, sesin boslukta yayilmamasi, sesin degisik ortamlardaki yayilma
hizlar1 konularini sorgulayan sorulara deney grubu 6grencilerinin A diizeyindeki yanitlarinda dnemli
bir artig, C diizeyindeki yanitlarinda ise 6nemli bir azalma olmustur. Ancak kontrol grubunda zaman
zaman kavram yanilgili agiklamalari igeren C diizeyindeki cevaplarda énemli bir degisme olmadigi,
hatta artis oldugu goriilmistiir. Testten alinan puanlar bakimindan da deney grubu lehine bir basari
elde edilmistir. Bu durum kavram karikatiirlerinin kavramsal degisimi saglamaya yardimci oldugunu
gostermektedir. Kavramsal degisimin daha ¢ok artmasi i¢in fizigin dogrudan gézlem yapilamayan
konularinda kavram karikatiirleri gelistirilerek kavramsal tartismalara daha ¢ok zaman harcanmasi
gerektigi onerilmistir.

Anahtar Kelimeler: Ses; Kavram Karikatiirii; Yapilandirmaci Ogrenme Kurami; Calisma Yapragi;
[kogretim.

GIRIS

Ogrenmenin en iyi nasil gerceklestirilebilecegi iizerine yiiriitiilen ¢aligmalar giiniimiizde
ilgi gormeyi siirdiirmektedir. Bugiline kadar yapilan arastirmalar 6grenmenin ¢ok karmasik bir
stire¢ oldugu ve bir¢ok faktdriin bu siireci etkiledigi konusunda goriigler belirtmislerdir

(Atasoy, 2008). Kavram yanilgilar1 6grenme siirecini etkileyen en dnemli faktorlerden biri
olarak goriilmektedir. Ogretim siirecinde dgrencilerin 6n bilgilerinin dikkate alinmamasi, hem

Sorumlu Yazar E-mail: sengulatasoy@hotmail.com © ISSN:1304-6020



mailto:sengulatasoy@hotmail.com

Atasoy, Tekbiyik & Giilay | TUSED / 10(1) 2013 177

kavram yanilgilarinin olugsmasmin hem de yeni konu Ogrenilirken anlama giigliiklerinin
yaganmasinin Onemli nedenlerinden biridir. Bu problemin iistesinden gelebilmek igin,
Ogrencilerin  6n bilgilerinin dikkate alinarak Ggretim faaliyetlerinin  planlanmasi
gerekmektedir.

Uluslararasi diizeyde yiiriitiilen TIMSS-R, PISA ve PIRLS gibi ¢aligmalar tilkelerin fen
ve matematikteki bagarilar1 yaninda, egitime verdikleri 6nemin de bir gostergesi olarak
goriilmektedir. Bu calismalarda, Tiirkiye’nin basar1 ortalamasi oldukca diisiiktiir (International
Study Center, 2006; OECD, 2006). TIMSS 2011 sonuglarina gore Tiirkiye yine orta
degerlerin altinda bir basar1 sergilemistir (International Study Center, 2012). Bu uluslar arasi
degerlendirmelerin 6lgmeyi amagladigi 6zelliklere bakildiginda bilimsel bilgiyi kullanarak
akil yiiriitme ve uygulama becerilerinin 6ne ¢iktig1 goriilmektedir. Bilimsel bilginin
kullanilmas1 ya da uygulamaya donistiiriilmesi, kavramsal anlamanin gerceklesmesiyle
mimkiin olabilmektedir. Bu bakimdan, vyiiriitiilen Ogretim faaliyetlerinin Ogrencilerde
kavramsal gelisimi saglamada ve bilim ve teknoloji alanlarindaki nitelikleri istenilen diizeyde
kazandirmadaki yeterliligi tartismaya acilmaktadir.

Yapilandirmaci bir yapiya sahip olan fen miifredatina gore, 6grencilerin yaratict ve
elestirel diislinebilmeleri, iletisime acik ve katilimci olmalari, arastirip sorgulayabilmelerine
imkan tanityacak sinif ortamlarmin olusturulmasi gerekmektedir. Fen derslerinin &nemli
amaglarindan biri, 6grencilerin aktif oldugu ortamlarda 6gretimi gergeklestirirken, onlarin
kavramlar1 bilimsel olarak zihinlerinde yapilandirabilmeleri i¢in giinliilk yasamdaki 6rnekleri
de inceleme firsati sunmaktir (MEB, 2005). Bu baglamda, yapilandirmaci kurama gore
diizenlenmis fen derslerinde, kavram karikatiirleri gibi 6grencilerin siirece aktif katilimini
saglayabilecegi diisiiniilen ve giinliik hayatta karsilastiklar1 problemleri sorgulayarak ¢oziime
ulagmalarin1 destekleyen gorsel araglardan yararlanmanin, istenilen kavramsal gelisimi
saglamada etkili olacagi 6n goriilmektedir (Akdeniz & Atasoy, 2006; Atasoy, Altay Kose &
Birinci, 2010; Balim, inel & Evrekli, 2008).

Kavram karikatiirlerinde fennin bilimsel bir yoniinii ele alan giinliik bir durumla ilgili
farkli agiklamalar Oneren 3, 4 veya 5 Ogrenciden olusan bir grup resmedilir. Bu durumlar
ortak olan kavram yanilgilarin1 veya alternatif yapilar1 yansitmaktadir. Karikatiirlerin 6nemli
bir 6zelliginin, oneriler arasinda kabul edilebilir bilimsel goriise yakin bir fikrin yer almasi
oldugu belirtilmektedir (Naylor & Keogh, 2000). Diger oOnerilerin bilimsel olarak dogru
olmamasi ayni derecede onemli goriilmektedir. Biitiin bu onerilerin genellikle 6grencilerin
deneyim ve sezgilerine dayandigi ifade edilmektedir (Stephenson & Warwick, 2002; Keogh &
Naylor, 1999). Kisacasi, her kavram karikatiiriiniin temelini 6grencilerin kendi deneyimleri ile
iliskili glinliik bir durum veya kavram olusturmaktadir.

Kavram karikatiirlerinde 6grencilere bir olayla ilgili hem dogru hem de yanhs ifadelerin
verilmesi, zihinde biligsel bir ¢atismanin olugmasina imkan saglamaktadir (Naylor & Keogh,
1999; 2000). Kavram Kkarikatiirleri, ogrencilerin 6n bilgilerinin belirlenmesine ve sahip
olduklar1 kavram yanilgilarinin farkina varmalarina yardimci olabilmektedir. Ayrica kavram
yanilgilarim1 gidermeye veya kavramsal yapilanmay1 saglamaya yonelik yiriitillen etkinliklere
ogrencilerin daha istekli bir sekilde katilmalarinda kavram karikatiirleri etkili bir dgretim
aracidir (Kabapinar, 2005; Naylor & Keogh, 2000; Atasoy & Akdeniz, 2009). Arastirilan
giinliik olay1 gercek kosullarda tam olarak hatasiz bir sekilde gostermek miimkiin olmayabilir.
Birgok gevresel kosul olay1 6grencilerin dogru gérememelerine neden olabilir. Bu nedenle
kavram Kkarikatiirlerinin kosullar1 degistirerek farkli durumlari daha iyi goézleme firsati
sunacag ifade edilmektedir (Stephenson & Warwick, 2002). Bu aragtirmada, fizigin dogrudan
gozlem yapilamayan konularindan biri olan “ses” kavramu ile ilgili karikatiirler hazirlanmigtir.
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“Ses” Kavramu ve Ilgili Calismalar

[Ikogretim diizeyinde fen ve teknoloji 6gretimi ¢ogunlukla kavramlarin ve kavramlar
arast iliskilerin kazandirilmasina odaklanmaktadir. Ses kavrami giinliik hayatta siirekli
karsilagilan, hayatla i¢ i¢e bir kavram olmakla birlikte (Demirci & Efe, 2007), 2005 Fen ve
Teknoloji Dersi Ogretim programida (MEB, 2005) ilkégretim dordiincii siniftan, sekizinci
siifa kadar tiim diizeylerde ve 2013 Fen Bilimleri Dersi 6gretim programinda (MEB, 2013)
ise ilkokul 3., 4., ortaokul 5., 6. ve 8. smiflarda yer almaktadir.

Fizigin diger alanlarinda oldugu gibi ses”le iliskili temel olgu ve kavramlarin
anlagilmasinda Ogrencilerin problemleri oldugu ve ses konusunu zor bir konu olarak
gordiikleri belirtilmektedir (Kiigiikbzer, 2009). Ses konusu ile ilgili 6grenci diisiincelerini
belirlemek amaciyla bir¢ok arastirma yapilmistir. Bu arastirmalarin ¢ogu sesin yayilmasi
(Linder & Erickson, 1989; Linder, 1993; Maurines, 1993; Hrepic, 1998; Viennot, 2001;
Wittmann, Steinberg & Redish, 2002; Hrepic, 2004) ile ilgili 6grenci fikirleri {izerine
odaklanmistir. Demirci ve Efe (2007) ses konusu ile ilgili iic asamali bir test kullanarak
besinci sinif dgrencilerinin sesin olusumu, sesin yayilmasi, sesin hizi, sesin yayildig1 ortam,
sesin siddeti, sesin yiiksekligi, sesin tinisi, sesin yansimasi, sesin yankisi gibi konularda bir¢ok
giicliikler yasadiklarii ortaya ¢ikarmislardir. Kiigiikozer’in (2009) elde ettigi nitel bulgular
Ogretmen adaylarinin ses konusunun temel kavram ve olgularindan sesin dogasi, yayilmasi ve
sesin Ozelliklerine iligskin kavram yanilgilarinin oldugunu gostermistir. Hrepic (2002), sesin
yayilmast ile ilgili 6grencilerin kavram yanilgilarin1 asagidaki gibi listelemistir.

e Ses yayildig1 ortamdan bagimsizdir yani ses boslukta yayilabilir.

e Ses bir maddedir- ses madde birimidir veya kiitlesi vardir.

e Ses ortam molekiilleri arasindaki bosluklardan geger (sizar) (URL-1; Driver vd., 1994)
e Ses ortam molekiillerinden farkli olan ses molekiilleri arasinda yayilir.

e Ses ortam molekiillerinin akimut ile yol alir.

e Ses ortam molekiillerinin boylamsal olarak titresimidir.

Ses kavramu ile ilgili yanilgilar1 gidermek amaciyla yiiriitiilen arastirmalarda ¢ogunlukla
deneysel yontem kullanilmakta ve basar1 diizeyleri karsilastirilmaktadir. Ornegin Yurd ve
Olgun (2008) tarafindan ytiriitiilen bir aragtirmada, 5. siif Fen ve Teknoloji dersinde “Isik ve
Ses” tinitesinde Ogrencilerin kavram yanilgilarina probleme dayali 6grenme yonteminin ve
Bil-Iste-Ogren stratejisinin etkisi arastirilmistir. Arastirmada bu &gretim  ydnteminin
yanilgilar1 gidermede etkili oldugu tespit edilmistir. Karamustafaoglu vd. (2010) 4. Simf
ogrencilerine sesin bir enerji oldugunu ve varliklarin titresimlerinden olustugunu kavratmak
amactyla ¢oklu zeka kuramina dayali gelistirilen etkinlikler uygulamis ve 6grencilerden
olumlu tepkiler almislardir. Tok (2008) yansitict diisiinme etkinliklerinin 5. Siif
ogrencilerinin “ses ve 151k” iinitesine yonelik akademik basarilarina olumlu etkisi oldugunu
tespit etmistir. Calik vd. (2011) ‘sesin yayilmasi1’ ile ilgili farkli kavramsal degisime dayali
ogretim metotlarinin dgrenci basarilari iizerine etkisini karsilastirmustir. Ik asamasi goktan
se¢meli, ikinci asamasi agik uclu olan iki asamali bir test kullanarak elde edilen veriler
iizerinde hem nicel hem de nitel analizler yapilmistir. Bunun sonucunda, kavramsal degisim
metinleri, analoji ve bilgisayar animasyonlarinin birlikte uygulandigr grubun daha basarili
oldugu ve daha kalic1 6grenmelerin gergeklestigi belirlenmistir. Bu arastirma, 6grencilerin
kavram testine verdikleri cevaplarin belli kategoriler altinda gruplandirilarak kavram
karikatiirlerinin uygulanmasindan sonra anlama diizeyleri arasinda nasil bir degisim
oldugunun irdelenmesi acisindan 6nem tagimaktadir.
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Calismanin amaci, ses kavramimin 6gretiminde yapilandirmaci etkinliklere alternatif
olarak gelistirilen kavram karikatiirlerinin besinci sinif d6grencilerinin kavramsal gelisimine
etkisini incelemektir.

Arastirmanin problem ciimlesi ‘Ses kavraminin 6gretiminde yapilandirmaci etkinliklere
alternatif olarak gelistirilen kavram Kkarikatiirlerinin besinci simif 6grencilerinin kavramsal
gelisimine etkisi nasildir?” olarak belirlenmistir. Alt problemler asagida verilmistir:

1. Deney ve kontrol grubundaki o6grencilerin 6n testten aldiklari puanlar arasinda

anlamli bir farklilik var midir?

2. Deney ve kontrol grubundaki Ogrencilerin son testten aldiklar1 puanlar arasinda

anlamli bir farklilik var midir?

3. Deney ve kontrol grubundaki 6grencilerin sesle ilgili anlama diizeyleri arasinda 6n

ve son testte nasil bir iligki vardir?

YONTEM
a) Arastirma Modeli

Calisma, On test-son test kontrol gruplu yari1 deneysel desende gerceklestirilmistir.
Egitim arastirmalarinda arastirmacilar i¢in gercek deneysel uygulama yerine yari deneysel
calisma yapmak daha kolaydir (Cohen, Manion & Morrison, 2005). Ciinkii deneysel
aragtirmanin i¢ gegerliliginin saglanmasi igin bireylerin rastgele secimi gerekmesine karsin,
gercek yasam ortamlarinda bunu gerceklestirmek cogu zaman miimkiin olamamaktadir.
Gergek hayat icerisinde gerceklesen ve rastgele Orneklem se¢imin uygulanamadigi
durumlarda, arastirmacilarin yar1 deneysel desenden yararlanmalar1 onerilmektedir (Marczyk,
DeMatteo & Festinger, 2005). Buna gore, arastirmada biri deney, digeri kontrol grubu olmak
iizere, yansiz atama ile iki grup olusturulmus ve her iki gruba da 6gretimden once On-test,
ogretimden sonra son-test uygulanmstir. Deney grubuna Ilkogretim 5. siif fen ve teknoloji
dersinde, “Ses” konusunda kavram karikatiirline dayali 6gretim etkinlikleri uygulanirken,
kontrol grubunda MEB’in ilkogretim okullarinda uygulanmasini 6ngordiigii ders kitaplarina
uygun bir 6gretim siireci izlenmistir.

b) Calisma Grubu

Arastirmanin ¢alisma grubunu Rize nin Giineysu Ilgesi’nde bir okulun iki besinci sinifi
olusturmaktadir. Ayn1 sosyoekonomik ¢evreden gelen dgrencilerin olusturdugu bu siniflardan
biri deney (N=33, 15 kiz, 18 erkek), digeri kontrol (N=34, 16 kiz, 18 erkek) grubu olarak
atanmustir. Her iki grupta da kiz ve erkek 6grenci sayilarinin birbirine yakin olmasi, deneysel
islemin, cinsiyet degiskeninden etkilenmemesi agisindan olumlu olarak degerlendirilebilir.
Ayrica On test puanlar1 agisindan da gruplar arasinda anlamli bir fark olmamasi, baslangic
kosullarinin esitlenmesine imkan tanimistir.

) Veri Toplama Araci

Calismada veri toplama araci olarak, Demirci ve Efe (2007) tarafindan {i¢ asamali
olarak gelistirilen Ses Kavram Testi revize edilerek kullanilmistir. Bu arastirmanin dogasi
geregi ve verilerin nicel analizine de imkan vermesi agisindan, testin iki asamali olarak
kullanilmasina karar verilmistir. iki asamali test coktan se¢meli bir yapidadir. Sorularin birinci
asamas1 Ogrencilerin ses hakkindaki kavramsal bilgisini 6l¢meyi, ikinci asamasi ise ilk
asamada isaretledigi secenegi isaretleme gerekcelerini belirlemeyi amaglamaktadir.
Literatiirde bu tiir testlerin kavramsal anlamalar1 belirlemek amaciyla siklikla kullanildig:
goriilmektedir (Artun ve Costu, 2012; Aykurt ve Akaydin, 2009; Kili¢ ve Saglam, 2009; Tsuli
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and Treagust, 2010). Boylece test, 11 temel sorudan olusan 22 maddelik bir yapida
kullanilmistir. Arastirmada kullanilan testten bazi sorular Ek 1°de sunulmustur. On testlerin
uygulanmasi sonrasinda testin Cronbach Alpha (o) giivenirlik katsayis1 0,629 olarak
hesaplanmustir.

d) Verilerin Analizi

Ogrencilerin sorulara verdikleri cevaplarin 6n incelemesi yapilarak Tablo 1 de goriilen
kategoriler olusturulmustur. Teste her iki asamada dogru isaretleme yapildiysa 2 puan,
herhangi biri dogru isaretlenmisse 1 puan, her ikisi de yanlis isaretlenmisse 0 puan verilmistir.
Ogrenciler arasinda sorulardan herhangi birini cevapsiz birakan olmamistir. Bu puanlara gore
Ogrenci cevaplari sirasiyla A, B ve C anlama diizeyleri seklinde siniflandirilmistir.

Tablo 1. Kategoriler ve Anlama Diizeylerine Gore Yapilan Puanlandirma

Kategoriler Anlama Diizeyi Puan
Birinci asama Ikinci asama

Dogru Cevap Dogru Neden A 2
Dogru Cevap Yanlis Neden B 1
Yanlis Cevap Dogru Neden

Yanlis Cevap Yanlis Neden C 0

Deney ve kontrol grubu o6grencilerinin uygulamadan Once ve sonra teste verdikleri
cevaplar bu kategorilere gore degerlendirilmis ve toplam puanlar arasinda istatistik islemler
yapilmistir. Deney ve kontrol grubu o6grencilerinin 6n ve son testte verdikleri cevaplarin
anlama diizeylerine gore dagilimi grafiksel olarak sunulmustur.

e) Ogretim Materyali

Arastirmada, 6gretim programindaki kazanimlar ve kavram yanilgilar1 dikkate alinarak,
calisma yapragi formatinda toplam alti kavram karikatiiri hazirlanmistir. Kavram
karikatiirlerinin ilgili olduklar1 kazanimlar ve kavram yanilgilar1 Tablo 2’de verilmistir.

Tablo 2. Uygulamada Kullamilan Kavram Karikatiirlerinin Ilgili Olduklar: Kazamimlar ve Kavram
Yamilgilan

Kavram Karikatiirii flgili oldugu kavram yanilgis: Iigili oldugu kazanim
i?;ﬁigggyaylhr m? Ses bos mekanda hareket edebilir. Isfzzlél e dbe(;?lukta yaylamayacagint
Ses farkli ortamlarda yayilir Sesin kati, sivi ve gaz ortamlarda
mi? Ses sadece havada yayilir. yayilabilecegini deneylerle
Kalorifer petekleri gosterir.

Ses engelle karsilasirsa ne | Sesin  siddeti  hicbir  sekilde | Aym1 ses kaynagindan iiretilen
olur? degismez. sesin, farkli maddesel ortamlarda
Ucak sesi Sesin yayilma hizi degistirilemez. farkl isitilecegini fark eder.

“Ses boslukta yayilir m1?”, “Ses farkli ortamlarda yayilir mi1?” (Ek 2) ve “Ses engelle
karsilasirsa ne olur?” kavram karikatiirleri arastirmacilar tarafindan uygulama yapilan smifin
ogretmeni ile isbirligi yapilarak gelistirilmis olup, digerleri Naylor ve Keogh’dan (2000)
yararlanarak calisma yapragi formatinda yeniden diizenlenmistir. Kavram karikatiirlerinin
caligma yapragi formatinda karikatiirden sonra “Sizce hangisi dogru sdyliiyor?”, “Nigin boyle
diistindiigiiniizii agiklaymiz.” ve “Bu diislincenizi destekleyen giinliik olaylardan bir 6rnek
verebilir misiniz? Aciklaymiz.” gibi yonergelerle 6grencinin fikrini sorgulamasi amagclanir
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(Atasoy, 2011). Kavram Kkarikatiirleri bes kisilik bir 6grenci grubuyla pilot c¢alismasi
yapildiktan sonra asil uygulamada kullanilmistir.

f)Uygulama

Uygulama, 2010-2011 egitim 6gretim yil1 ikinci yariyilinda sinif 6gretmeni olan tiglincii
yazar tarafindan gerceklestirilmis ve ses konusunun ogretimi 3 hafta (12saat) slirmiistiir.
Uygulama siiresince kontrol grubunda dersler Fen ve Teknoloji 68retim programindaki
etkinliklerden yararlanarak, soru-cevap ve anlatim metotlar1 kullanilarak yiiriitilmiistir.
Deney grubunda ise soru-cevap ve anlatim yaninda ¢alisma yapragi formatinda hazirlanan
kavram Karikatiirleriyle grup calismalar1 yaptirilmistir. Oncelikle “Ses boslukta yayilir m1?”
kavram karikatiirii biitiin 6grencilere dagitilmis, 4’er kisilik gruplar halinde grup tartismalari
yapilmigtir. Daha sonra bu kavram karikatiirii ile ilgili olarak ogrencilere ¢izgi film
karakterleri Tom ve Jerry’nin kapali fanusta diidiik c¢aldigi bolim izletilerek tartisma
genisletilmigtir. Ayni konuyla ilgili olarak Naylor ve Keogh (2000) tarafindan hazirlanan “Ay
yuriiylisii” kavram karikatiirii ile grup tartismasi yapilmustir. Bagka bir derste “Ses farkli
ortamlarda yayilir mi?” kavram Kkarikatiirii ile grup tartismasi yapilmis ve kavram
karikatiiriindeki sesin sivilar igerisinde yayilmasi deneyi yapilmistir. Ayni konuyla ilgili
olarak Naylor ve Keogh (2000) tarafindan hazirlanan “Kalorifer petekleri” isimli kavram
karikatiirii ile ilgili grup tartigmas1 ve ardindan siniftaki kalorifer petekleri ile ilgili deney
yapilmistir. Bagka bir derste ‘Ses engelle karsilasirsa ne olur?’ kavram karikatiirii ile grup
tartismast yapilmis ve daha sonra Ogrencilerin getirdigi miizik aletleri ile deney etkinlik
yapilmustir. Ogrenciler bu aletleri énce sinifta ¢almislar diger arkadaslari dinlemis sonra
ogrenciler koridorda calmis arkadaslar1 smifta dinlemislerdir. Bodylece sesin katilarda
yayildig1 fakat bir kisminin duvara ve kapiya takildigi sonucuna ulasilmistir. Yine ayni
konuyla ilgili olarak Naylor ve Keogh (2000) tarafindan hazirlanan “Ugak sesi” isimli kavram
karikatiirti ile grup tartismasi yapilarak konu pekistirilmistir.

BULGULAR

Bu boliimde, ses kavram testinin deney ve kontrol gruplarina 6n test-son test olarak
uygulanmasindan elde edilen verilerin analizi sunulmustur. Oncelikle gruplarin uygulama
oncesinde birbirine denk olup olmadigini belirlemek amaciyla her iki gruba uygulanan ses
kavram testi verilerine iliskin bagimsiz 6rneklem t testinden elde edilen sonuglar Tablo 3’te
verilmistir.

Tablo 3. Deney ve Kontrol Gruplarimn On Test Bagimsiz t Testi Sonuglart

X

Gruplar N S Sd t p
DG 33 6,09 2,21

65 ,227 ,821
KG 34 5,97 2,12

Tablo 3’teki bulgulara gore, testin 6n uygulamasina iliskin, deney ve kontrol gruplari
arasinda istatistiksel olarak anlamli bir farklilik olmadig1 goriilmektedir (tes)= ,227; p>,05).
Buna gore gruplarin uygulama odncesinde kavramsal basar1 diizeyleri bakimindan denk oldugu
sOylenebilir.

Her iki grupta uygulanan 6gretim etkinliklerinin deney ve kontrol gruplarinin kavramsal
basarilar arasinda farklilik olusturup olusturmadigini ortaya koymak amaciyla gruplarin son
test sonuglarina iligskin bagimsiz 6rneklem t testi yapilmistir.



Atasoy, Tekbiyik & Giilay | TUSED / 10(1) 2013 182

Tablo 4. Deney ve Kontrol Gruplarinin Son Test Bagimsiz t Testi Sonuglar

Gruplar N x S Sd t p
DG 33 10,54 3,75
KG 34 7,35 2,88 65 3,915 /000

Tablo 4’e gore testin son uygulamasina iliskin, deney ve kontrol gruplari arasinda deney
grubu lehine istatistiksel olarak anlamli bir farklilik oldugu goriilmektedir (t5=3,915; p<,05).
Buna gore, deney grubunun X= 10,54, kontrol grubunun ise X= 7,35 ortalamaya sahip oldugu

belirlenmistir. Bu sonu¢ deney grubunda gergeklestirilen 6gretim etkinliklerinin, 6grencilerin
kavramsal basar1 diizeylerini, kontrol grubunda gerceklestirilen etkinliklere gore daha fazla
artirdigin1 ortaya koymaktadir.

Kavram karikatiirleriyle yiiriitilen uygulamalarin 6grencilerin kavramsal gelisimine
etkisini testteki her bir soru bakimindan anlama diizeylerine gore dagilimi ortaya koymak
amactyla, anlama diizeylerinin yilizdelik degerlerine iligkin grafiksel gdsterimler
olusturulmustur. Asagida, anlama diizeylerindeki degisim agisindan dikkat ¢eken bulgular
grafiklerle aciklanmstir.

Sesin olugmasini saglayan temel olayla ilgili olan birinci soruya iliskin bulgular Sekil
1’de sunulmustur. Buna gore 6n testte deney grubunun %66°s1 C diizeyinde cevaplar verirken
son testte oran %?24’e diismistiir. Son testlerde deney ve kontrol grubundaki 6grencilerin
anlama diizeylerinin birbirine ¢ok yakin oldugu goriilmektedir.

B DizeyC MEDizeyB Diizey A
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g 36 38 ag
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[ w
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Sekil 1. Ogrencilerin Testin 1. Sorusuna Verdikleri Yanitlarin Anlama Diizeylerine Gére Dagilimt

Sesin boslukta yayilmamasiyla ilgili olan ikinci soruya iligkin bulgular Sekil 2°de
gosterilmistir. Grafige gore deney grubu dgrencilerinin A diizeyindeki yanitlarinin %6’dan
%58’e yiikseldigi, C diizeyindeki yanitlarin ise %55°ten %9 a diistiigli gortilmektedir. Kontrol
grubundaki 6grencilerin C diizeyindeki yanitlarinin oraninda 6nemli bir diisiis olsa da, A
diizeyindeki yanitlarinda 6nemli bir artis olmamustir.
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Sekil 2. Ogrencilerin Testin 2. Sorusuna Verdikleri Yamtlarin Anlama Diizeylerine Gére Dagilimi

Testte yer alan iigiincii soru sesin degisik ortamlardaki yayilma hizlarin1 sorgulamaya
yoneliktir. Ugiincii soruya iliskin bulgular Sekil 3’te grafiksel olarak verilmistir. Buna gére,
deney grubundaki d6grencilerin %76’s1 0n testte, %27’si son testte C diizeyinde yanitlar
vermistir. Ayrica deney grubunun A diizeyindeki yanitlarinda %12’den %67’ye yiikselme
olmustur. Kontrol grubunun anlama diizeylerinde bir degisme olmamustir.
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Sekil 3. Ogrencilerin Testin 3. Sorusuna Verdikleri Yanitlarin Anlama Diizeylerine Gére Dagilimi

Testte yer alan besinci soru seslerin tinisini olusturan temel faktorlerle ilgili olup, soruya
ilisin analiz sonuglar1 Sekil 4’te goriilmektedir. Sekil 4’e gore, A diizeyindeki yanitlarin orant
deney grubunda %3’ten % 21°e ¢ikmistir. Ancak kontrol grubunda anlama diizeylerinde bir
degisiklik olmamustir.
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Sekil 4. Ogrencilerin Testin 5. Sorusuna Verdikleri Yanitlarin Anlama Diizeylerine Gore Dagilimi
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Sesin siddeti ile ilgili kavramsal anlamay1 6l¢meyi amaglayan yedinci soruya yonelik
analiz sonuglart Sekil 5’te sunulmustur. Grafikteki verilere gore, deney grubunun A
diizeyindeki yanitlar1 %12’den %46’ya ¢ikmis, kontrol grubunda ise azalma olmustur. Her iki
grubun C diizeyindeki yanitlarindaki azalma birbirine yakindir. Ayrica deney grubunda B
diizeyindeki yanitlarda azalma varken, kontrol grubunda oran %35’ten %56’ya ¢cikmistir.
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Cevaplama Ylzdesi

Ses hiziyla 151k hizinin biiyiikligiiniin farkliligina iliskin, dogada sik¢a karsilan gok
gliriiltiisiiniin  simsek caktiktan sonra duyulmasiyla ilgili olan sekizinci soruya verilen
yanitlarin analiz sonuglar1 Sekil 6’da goriilmektedir. Sekil 6’ya gore, deney grubunda C
diizeyindeki yanitlar azalirken, kontrol grubunda artmistir. Buna karsin deney grubunun A
diizeyindeki yanitlarinin orani kontrol grubuna gore belirgin bir sekilde artmstir.
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Cevaplama Ylzdesi

Ses yalitimi i¢in kullanilan maddelerle ilgili sorulan onuncu soruya verilen 9grenci
yanitlarinin anlama diizeylerine gore dagilimi Sekil 7°de sunulmustur. Sekle gore, deney
grubunun C diizeyindeki yanitlar1 %70°ten %52’ diismiis, A diizeyindeki yanitlarinin orani ise
%15°ten %33 e ylikselmistir. Kontrol grubunda ise 6nemli bir degisiklik olmamustir.

Ozet olarak, sesin olusmasii saglayan temel olaylar, sesin boslukta yayilmamasi, sesin
degisik ortamlardaki yayilma hizlari, seslerin tinisim1 olusturan temel neden, sesin siddeti
konularmi sorgulayan sorulara deney grubu 6grencilerinin A diizeyindeki yanitlarinda 6nemli
artislar oldugu, C diizeyindeki yanitlarinda ise 6nemli bir azalma oldugu belirlenmistir.

Grafiklerle gosterilmeyen diger sorularda; kalin (pes) ve ince (tiz) sesin hangi
durumlarda olustugu ile ilgili deney grubu 6grencilerinin anlama diizeylerinde 6nemli bir
degisiklik olmadig1r goriilmiistiir. Sesin enerjisi ile camin kirilmasi konusunda deney ve
kontrol gruplariin son testte anlama diizeylerinin birbirine yakin oldugu belirlenmistir.
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TARTISMA, SONUCLAR ve ONERILER

Besinci smif Ogrencilerinin  ses kavramini anlamalarin1  gelistirmeye kavram
karikatiirlerinin etkisini arastirmak amaciyla yiiriitilen bu c¢aligmada elde edilen verilerin
kendi i¢inde ve literatiirle karsilastirilarak tartisilmasi, bunun neticesinde varilan sonuclarin ve
onerilerin sunumu bu boliimde yapilmistir.

Ses kavram testinin 6n uygulamasindan elde edilen veriler gruplarin Ogretime esit
baslamalarina karsin (Tablo 3), 6gretimden sonra kavram karikatiirlerinin uygulandigi grubun
kontrol grubuna goére daha basarili oldugu goriilmiistir (Tablo 4). Arastirmanin {iglincii
problemi kapsaminda Ogrenci cevaplarinin anlama diizeylerine goére smiflandirilmasi
kavramlarla 1ilgili 6grencilerin diisiincelerinde nasil bir degisimin oldugunu daha acik
gostermistir. A diizeyindeki yanitlarda deney grubunda anlamli bir artis varken, kontrol
grubunda 6nemli bir gelisme olmamistir. Kavram yanilgili cevaplari iceren C diizeyindeki
yanitlarin deney grubunda 6nemli bir azalma gdstermis, ancak kontrol grubunda zaman zaman
bu diizeylerdeki yanitlarda 6nemli bir degisme olmadigi, hatta artis oldugu belirlenmistir (6rn.
Sekil 3, 4, 6). Bu bulgular kavram karikatiirleriyle 6grenim géren 6grencilerde, sadece fen ve
teknoloji programindaki etkinliklerle dgrenim goren Ggrencilere gore daha fazla kavramsal
degisimin oldugunu gostermektedir. Kavram karikatiirlerinin zihinde biligsel g¢atismanin
yasanmasina neden olmasi (Keogh & Naylor, 1999; Naylor & Keogh, 1999; 2000), kavramlar
hakkinda tartigmayr (Balim vd., 2008; Akamca & Hamurcu, 2009) ve dogru kavramlari
arastirmaya tesvik etmesi (Akamca & Hamurcu, 2009) gibi faaliyetler neticesinde
ogrencilerde kavramsal degisimin gerceklesmesine yardimer oldugu benzer arastirmalarla da
ortaya konulmustur (Atasoy & Akdeniz, 2009; Atasoy vd., 2011). Bu baglamda, kavramsal
degisimin daha c¢ok artmasi i¢in yapilandirmacit 6grenme kuramina uygun hazirlanan
etkinliklere alternatif olarak kavram Karikatiirlerinin kullanilmasi gerektigi diisiiniilmektedir.

Bilimsel goriise gore ses, madde transferi olmaksizin enerji kaynaginin nesneyi
titrestirmesiyle tiretilir. Dolayisiyla sesin yayilmasi madde transferiyle degil enerji transferiyle
gerceklesmektedir. Sesin yayilmasiyla ilgili yanilgilarin nedeninin 6grencilerin sesin madde
formunu benimsemeleri oldugu belirtilmektedir (Mazens & Lautrey, 2003). Bu arastirmada
ogrencilerin sesin yayilmasiyla ilgili yanilgilarinin nedeninin sesin madde formunu
benimsemelerinden kaynaklandigi diisiiniilmektedir. Benzer sonug¢ Hrepic (2002) tarafindan
da ifade edilmistir. Bu arastirmada, Ogrencilerin sesin yayilmasiyla ilgili yanilgilarinin
oraninda Onemli bir azalmanin olmasinin nedeninin, kavrama odaklayici kavram
karikatiirlerinin uygulanmasi oldugu diisiiniilmektedir.
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Arastirmada, kavram karikatiirleri ¢calisma yapragi formatinda 6grencilere sunularak,
karikatiirler hakkinda yiiriitiilen tartismalardan sonra diislincelerini g¢aligma yapraklarina
yazmalar1 ongorilmiistiir. Boylece 6grencilerin yazmanin gerektirdigi yeniden yapilandirma
gibi zihinsel faaliyetleri gerceklestirmeleri de saglanmistir. Bu durum da deney grubunun
basarisinda etkili olmus olabilir. Yazmanin kavramsal anlamayir gelistirdigi yoniinde
calismalar bulunmaktadir (Fellows, 1994; Mason & Boscolo, 2000). Ogrencilerin
diistincelerinin ¢alisma yapraklariyla kayit altina alinmasi, geriye doniik incelemeler yapmaya
firsat vererek, onlarin kavramsal gelisimi hakkinda da 6gretmene fikir verebilir. Bu baglamda,
kavram karikatiirlerinin calisma yapragi formatinda hazirlanarak 6grencilere verilmesi
gerektigi diigiiniilmektedir.

Kontrol grubunda kavramsal anlamada anlamli bir gelisme olmamistir. Oysa Fen ve
Teknoloji 6gretim programi yapilandirmact felsefeye dayali olarak amag¢ ve kazanimlarini
belirlemis ve Ogretmenlere uygulama agisindan buna uygun Onerilerde bulunmustur. Bu
aragtirma bulgulari, her ne kadar program yapilandirmaci felsefeye dayansa ve kavram
yanilgilarina ve anlama giigliiklerine isaret etse de bunlarin {istesinden gelebilmek igin yeterli
somut materyal sunulmadigini veya Ogretmenin kavramlara vurgu yapan materyaller
hazirlama konusunda yeterli caba harcamadigin1 gosterebilir. Bir diger neden, 6gretmenlerin
dersleri kavram odakli degil de, konu odakli yiiriitmeleri olabilir. Bu baglamda, 6gretmenlerin
kavram odakli derslerini yliriitebilmeleri i¢in, gerekli materyalleri gelistirme ve arastirma
konusundaki bilgi ve becerilerini gelistirmek icin calistay veya workshop formatinda,
iiniversite-milli egitim isbirligi icerisinde tasarlanmasi ve yliriitiilmesi 6nerilebilir.
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SYNOPSIS
INTRODUCTION

Concept cartoons may enable students to participate in the learning process actively and
support them in finding solutions to the problems encountered in the daily life by questioning
them. It is considered that the use of visual tools such as concept cartoons in the science
courses arranged based on constructivist theory can contribute to the conceptual development
of students (Akdeniz & Atasoy, 2006; Atasoy, Altay Kése & Birinci, 2010; Balim, Inel &
Evrekli, 2008). Concept cartoons may facilitate the identification of the foreknowledge of
students, and help students notice the misconceptions they have. In addition, they may
function as an effective instructional tool that makes students participate more willingly in the
activities aimed at removing misconceptions or achieving conceptual construction (Kabapinar,
2005; Naylor & Keogh, 2000; Atasoy & Akdeniz, 2009).

In concept cartoons, a group consisting of 3, 4 or 5 students that suggest different
explanations about a scientific situation is pictured. These suggestions reflect common
misconceptions or alternative constructions. One of the important characteristics of the
cartoons is that an idea close to the acceptable scientific opinion is provided among the
suggestions provided (Naylor & Keogh, 2000). A daily situation or concept related to the own
experiences of students constitutes the basis of each concept cartoon.

In science and technology education at primary school level, the focal point is mostly
the acquisition of concepts and the relationships between them. Sound is a concept
continuously encountered in the daily life. This concept is covered at all levels from the
primary education fourth grade to the eighth grade within the spiral structure of science and
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technology curriculum (Demirci & Efe, 2007). However, it is understood that students have
difficulty in understanding basic phenomena and concepts related to “sound” due to the
abstract nature they have, as the other subject arecas of physics, and they regard “sound” as a
subject hard to understand (Kii¢iikdzer, 2009). In this study, cartoons were prepared about the
concept of “sound”, which is one of the physics subjects that cannot be observed directly.

PURPOSE of the STUDY

This study aimed at examining the effect of the concept cartoons, which were developed
as an alternative to constructivist activities for teaching sound concept, on the conceptual
development of fifth grade students. The sub-problems of the study are as follows:

1) Is there a statistically significant difference between the pretest scores of
experimental group and control group students?

2) Is there a statistically significant difference between the posttest scores of
experimental group and control group students?

3) What kind of a change is there between pretest and posttest in terms of the
understanding levels of experimental and control groups students concerning the
concept of sound?

METHODOLOGY

In the study, a semi-experimental design with a pretest-posttest control group was
employed. While teaching techniques based on the concept cartons about “sound” were
implemented in the experimental group during the primary education 5™ grade science and
technology course, a teaching process compatible with the textbooks prescribed by the
Ministry of National Education to be employed at primary schools was followed in the control
group.

The study group consisted of two fifth grade classes of a school located in Giineysu
district of Rize province. Comprising students coming from the same socio-economic
background, one of these classes was appointed as experimental group (N=33, 15 females, 18
males) while the other one was designated as control group (N=34, 16 females, 18 males).

The Sound Concept Test developed by Demirci and Efe (2007) was used after being
revised for data collection purposes (see Appendix A for a sample question). The Cronbach’s
alpha (o) reliability coefficient of the test was found to be 0.629 at the end of pretests. For
data analysis, the answers given by students to questions were subjected to preliminary
examination, and categories were formed. In the test, 2 points were given if marking was
correct at both stages. 1 point was given if marking was correct for only one stage, and 0 was
given if marking was incorrect at both stages. None of the students left any question
unanswered. Based on such points, student answers were categorized as A, B, and C to
represent understanding levels respectively.

A total of six concept cartoons were prepared in the worksheet format based on the
acquisitions and misconceptions indicated in the curriculum. Table 1 provides the acquisitions
and misconceptions contained by concept cartoons.

After the concept cartoons were presented, an attempt was made to make students focus
on their own ideas through such questions and instructions as, “Which one do you think is
telling the truth?”, “Explain the reason for thinking in this way.” and “Can you please give an
example from the daily events to support this thought of yours? Explain it.” The intervention
took three weeks (12 course hours).
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Table 1. The Acquisitions and Misconceptions Contained by Concept Cartoons Used in Practice

Concept Cartoon

Misconception

Acquisition

Does sound  propagate
through empty space?

Sound can travel through empty
space.

The student can explain that sound
cannot propagate through empty

The move of moon space.

Does sound  propagate | Sound propagates only through air. | The student can demonstrate
through different medium? through experiments that sound
(Appendix B) can propagate through solid,

Heating radiators

liquid, and gas medium.

What happens if sound
encounters an obstacle?

The intensity of sound does not
change by any means.

The sound of aircraft

The speed of propagation of sound

The student realizes that a sound to
be produced by the same source of
sound will be heard differently in

cannot be changed. different material medium.

FINDINGS

Firstly, pretests were carried out in order to determine whether the groups were equal.
The results of pretests demonstrated that there was no statistically significant difference
between experimental group and control group (tes)= .27; p>.05). Independent sample t-test
was carried out concerning the posttest results of groups in order to reveal whether the
teaching activities conducted in the experimental group and control group created a difference
between the conceptual achievements of students included in such groups. Accordingly, a
statistically significant difference in favor of the experimental group was detected between the
experimental group and the control group (tes)=3.915; p<.05).

Graphical representations were constituted regarding the percentage values of
understanding levels in order to show the distribution of the effect of the activities carried out
through concept cartoons on the conceptual development of students on the basis of every
single question in the test. Eventually, it was found out that a considerable increase occurred
in level A answers of the experimental group students to the questions about the fundamental
events causing the emergence of sound, the propagation of sound through empty space, the
speeds of propagation of sound through different medium, the basic reason behind the timbres
of sounds, and the intensity of sound, while a substantial decrease took place in level C
answers of the aforesaid students to the above-mentioned questions.

DISCUSSION, RESULTS and SUGGESTIONS

In the study, it was seen that the experimental group where concept cartoons were
employed was more successful than the control group. The categorization of student answers
based on understanding levels within the scope of the third problem of the study revealed
more clearly what kind of a change occurred in the thoughts of students concerning relevant
concepts. While a significant increase occurred in level A answers in the experimental group,
no significant improvement was observed in the control group. A significant decrease was
detected in the number of level C answers containing explanations with misconceptions in the
experimental group. However, there was no significant change (there was even an increase) in
level C answers in the control group. These findings demonstrate that a higher level
conceptual change took place among students taught through concept cartoons in comparison
to those who received education based on the activities provided in the science and
technology curriculum alone. Similar studies report that concept cartoons cause cognitive
conflict to take place in the mind (Keogh & Naylor, 1999; Naylor & Keogh, 1999; 2000),
encourage discussing on concepts (Balim et al., 2008; Akamca & Hamurcu, 2009) and
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searching for correct concepts (Akamca & Hamurcu, 2009), and so contribute to the
achievement of conceptual change by students (Atasoy & Akdeniz, 2009; Atasoy, Kiiciik &
Akdeniz, 2011). In this regard, it is thought necessary to utilize concept cartoons as an
alternative to the activities prepared in accordance with the constructivist learning theory in
order to improve conceptual change.

Research findings demonstrate that though curricula lay emphasis on misconceptions
and understanding difficulties, there is not enough concrete material to overcome them. In this
sense, concept cartoons may function as effective materials for teachers to instruct in a
concept-oriented manner. These materials may be developed by teachers themselves. It may
be suggested to carry out an applied workshop in order to introduce the skills of developing
such materials to teachers.

APPENDIX A

A Sample Question
3.1. Through which of the following medium does sound propagate more rapidly?
a) Atmosphere b) Rubber c) Copper saucepan d) Aquarium water
3.2. What is the reason for your answer in the previous question?
a) The sound that does not encounter any obstacle in the atmosphere travels through air more
rapidly.
b) Sound is transmitted faster as the molecular structures of solids are close to one another.
c) Sound propagates faster through rubber because it has an elastic structure.

d) Sound propagates faster through aquarium water because liquids are fluid.
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APPENDIX B
Concept Cartoon Titled “Does Sound Propagate Through Different Medium?”

Since sound propagation
is possible through
liquids, Yigit hears the
sound of maraca.

Yigit cannot hear the
sound of maraca because
sound propagation is
possible only through
solids.

Elif

Yigit hears the sound of
maraca better than
through air because
liquids propagate sound
very well.

Kaan

v Which one do you think is telling the truth?” Eren O
Elif @)
Kaan O
v Explain the reason for thinking in this way.
v Can you please give an example from the daily events to support this thought of yours?

Explain it.
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Ek 1. Ses Kavram Testi’nden Baz1 Soru Ornekleri

3.1. Ses, asagida verilen ortamlarin hangisinde daha hizl1 yayilir ?
a) Atmosferde b) Lastikte c) Bakir tencerede d) Akvaryum suyunda

3.2. Bir 6nceki soruda sectiginiz cevabin nedeni asagidakilerden hangisidir ?

a) Atmosferde bir engel ile karsilasmayan ses, havada daha hizli ilerler.

b) Katilarin molekiil yapilarinin birbirine yakin olmasi nedeniyle, ses daha hizli iletilir.
c) Lastik esnek bir yapiya sahip oldugu i¢in, ses daha hizli yayilir.

d) Sivilarin akiskan olmasi nedeniyle, akvaryum suyunda ses daha hizli yayilir.

e) Bunlarin disinda;...........oooiiiiiii

Filiz, sekildeki gibi 6zdes deney tiiplerinin

) K L M N
TTELL T — - - icine farkli miktarlarda su koyarak, tiiplerin
N agzina ayr1 ayri ok yoniinde, ayni hizda
@ iifliyor. Bu durumda, tiiplerden farkli
3am’ 6 o am’ 12 e kalinlik ve incelikler de sesler elde ediyor.

Buna gore Filiz; K, L, M ve N tiiplerinden
hangisinden en kalin ses elde eder?
a) K b) L M d N

4.2. Bir dnceki soruda segtiginiz cevabin nedeni asagidakilerden hangisidir?

a) Suyun hacmi ile ilgilidir, hacmin kii¢iik oldugu yerde ses ¢abuk yayilir ve ses kalin ¢ikar.

b) Suyun daha ¢ok oldugu tiipte, suyun da ses ¢ikarmasiyla ses artar ve kalin ses ¢ikar.

€) Su az olan tiipte hava molekiillerinin daha yavas titresmesi, sesin daha kalin ¢ikmasini saglar.
d) Su seviyesinin daha fazla oldugu yerlerde ses kalin, az oldugu yerlerde ses ince duyulur.

e) Bunlarin disinda;...........oooooiiiiii

8.1. I. Sesin yansimasi

II. Sesin hizi

II1. Sesin frekansi

IV. Sesin tinist
"Gok giiriiltiist, simsek caktiktan sonra duyulur."
Bu olay, yukarida verilenlerden hangisi ile ilgilidir?
a)l b) II c) III d) v

8.2. Bir onceki soruda segtiginiz cevabin nedeni agagidakilerden hangisidir ?

a) Simsek ¢aktiktan sonra ¢gikan sesin yansimasi onun daha ge¢ duyulmasini saglar.

b) Simsek caktiktan sonra sesin her tarafa yayilmasi frekans gecikmesine neden olur.

C) Sesin yayilma hiz1 1g1k hizindan daha kiigiik oldugu igin gok giiriiltiisii daha ge¢ duyulur.
d) Simsek ¢aktiginda olusan tin1, gok giirtiltiistiniin daha ge¢ duyulmasina sebep olur.

e) Bunlarin disinda;............coooiiiii

11.1. Asagidaki maddelerden hangisi ses yalitimi i¢in kullanilmaz?

a) Ciftcam  b) Kece c) Demir  d) Hali

11.2. Bir 6nceki soruda sectiginiz cevabin nedeni asagidakilerden hangisidir?
a) Camin ¢ift olmasi ses yalitimini etkilemez.

b) Demir sesi ilettigi i¢in yalitim maddesi olarak kullanilmaz.

c) Kege yiinden yapilmistir, yalitim maddesi olarak kullanilmaz.

d) Hali yere serildigi i¢in ses yalittminda kullanilmaz.

e) Bunlarin diginda;...........oooiiiiiii e



Atasoy, Tekbiyik & Giilay | TUSED / 10(1) 2013 196

Ek 2. “Ses Farklh Ortamlarda Yayilir Mi?” isimli Kavram Karikatiirii

Sivilarda da ses iletimi
oldugu i¢in Yigit
marakas sesini duyar.

Yigit marakas sesini
duyamaz, ¢linkii ses
sadece katilarda iletilir.

Yigit marakas sesini
havaya gore daha iyi
duyar, ¢iinkii sivilar

sesi ¢ok iyi iletir.

Kaan
v Sizce hangisi dogru sdyliiyor? Eren 0
Elif @)
Kaan O

v Nigin bdyle diislindiigliniizii agiklayimiz.

v Bu diisiincenizi destekleyen giinliik olaylardan bir 6rnek verebilir misiniz? Ag¢iklayiniz.



