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ABSTRACT
In order to remove the misconceptions of students about a subject and to ensure meaningful
learning, it is necessary to revise the existing knowledge and change misinformation in order
to adapt to the new information; which is possible through the use of conceptual change
approach by the teachers. This study is a descriptive study carried out to identify to what
extent classroom teachers use conceptual change approach in Science classes. It was
conducted with the participation of 40 teachers of fourth grade classes working in Ordu
province city center during the 2012-2013 academic year. An assessment tool including open-
ended questions related to conceptual change approach and regarding their use of this
approach in Science classes was administered to the teachers. In line with the data collected
from the assessment tool, semi-structured interviews were conducted with eight teachers.
The data collected from the open-ended questions and interviews were analyzed
qualitatively. The result of the study revealed that most of the teachers did not know how to

identify and remove misconceptions as well as the steps of conceptual change approach.
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INTRODUCTION

In order to ensure meaningful learning among students, it is important that they
express the concepts as scientifically correct. Science subjects include many concepts and the
relationships between these concepts; and internalizing the ideas that these concepts
represent and using these concepts with their correct meaning is necessary in order to reach
the upper levels of Science teaching. Misconceptions in students could cause future problems
in their Science education.

Using their existing knowledge and experiences, students actively construct new
information individuals. Constructivist approach aims to combine existing knowledge of the
students with new knowledge and ensure meaning through learning of the concepts. Many
teaching methods are insufficient in ensuring conceptual change in students; forcing them to
memorize cannot prevent misconceptions in subjects that require making definition,
explanation and estimation (Geban & Ertepinar, 2001). Therefore, methods developed to
remove misconceptions and studies carried out are highly important in Science teaching.
Conceptual change is defined as changing an existing wrong conception with the right one
(Ayas, Cepni & Ayvaci, 2005). Conceptual change approach is a model explaining that
existing knowledge of the students can be changed with scientific concepts (Alkhawaldeh,
2007). According to the conceptual change model developed by Posner, Strike, Hewson and
Gertzog (1982), first of all, there should be dissatisfaction with the existing concepts;
secondly, a new concept must be intelligible; thirdly, a new concept must appear initially
plausible; and finally, a new concept should be fruitful (useful). If the new concept entails all
these four features, it is easily learned. Yet, if the new concept is in contradiction with
existing concepts, it is acceptable and meaningful (Chiu, Chou & Liu, 2002; Duit & Treagust,
2003). Before a student accommodates a new concept, s/he should be aware of the fact that
the existing concepts are insufficient. This mostly occurs when the new concept does not fit
with the pre-existing knowledge in a students” mind. Students should be made to feel that in
order to remove this contradiction; there should be changes in their existing concepts. In
order to change misconceptions with new and correct knowledge, the new concepts should
be easy to understand. In addition, to be fruitful, the new concept should be plausible and
remove the problems caused by the previous concepts in the student’s mind, and should be
able to bring a new perspective to the student (Canpolat & Pinarbasi, 2002). Enabling
students to do various activities and find their results, teachers should guide students and
ensure that they construct the new information meaningfully (Martin, 1997). Students’
misconceptions in a subject make it difficult to learn new concepts on the same subject.

That the use of some Science concepts in daily language that differs to their scientific
use creates differences between the ideas that student’s state and their scientific concepts
(Rincke, 2011). For instance, students might express the dissolving of sugar in water, which is
a scientific expression, as the melting of sugar in water. Skelly and Hall (1993) divided
misconceptions into two categories, as experiential and instructional. The experiential
misconceptions are based on people’s everyday experiences and they are also referred to as
alternative, intuitive or native conceptions. Instructional misconceptions, on the other hand,
occur as a result of instructional activities in the classroom or outside the classroom that
entails self-learning (Nakiboglu, 2006). For conceptual change to occur, it is necessary to
define the misconceptions which students bring into the classroom and contradicts with how
the subject is stated scientifically; and then the instruction can be planned accordingly (Efe,
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Hevedanli & Yetisir, 2005). When the relevant literature is reviewed, it is seen that there are
many studies on determining misconceptions in various Science subjects (Aydogan, Giines &
Gilgigek, 2003; Bozkurt, Salman-Akin & Usak, 2004; Ozdemir, 2005; Tatar & Cangiinsii-
Koray, 2005; Aydin & Balim, 2009). Yet, for meaningful learning it is important that teachers
not only identify misconceptions and such utilizations but also organize activities towards
removing these misconceptions. The importance of using methods and techniques that will
ensure the meaningful construction of concepts in students” minds has been illustrated with
studies on teaching concepts. In their studies, Kabapmar (2005), Ekici, Ekici and Aydin (2007)
found that using concept cartoons was efficient in removing misconceptions; whilst
Ozyilmaz-Akamca and Hamurcu (2009) found that using analogies and concept cartoons
was efficient in removing misconceptions; Tekkaya (2003) found that using conceptual
change texts and concept maps together was efficient; Glynn and Takahashi (1998) and
Pabugcu and Geban (2006) found that using analogies within conceptual change texts was
efficient in removing misconceptions. Therefore, it is believed that identifying
misconceptions and organizing activities to remove these misconceptions is important in
terms of meaningful learning.

It is seen in the studies carried out that meaningful learning of science concepts made
it easy for students to learn future subjects (Geban & Ertepiar, 2001; Olmez & Geban, 2001;
Hewson & Hewson, 2003; Bacanak, Kiiciik & Cepni, 2004). The grounds of science subjects
and concepts are laid by classroom teachers during the activities and studies carried out in
Science classes during primary school years. Therefore, it will make teaching Science in the
future easier if classroom teachers identify misconceptions of students related to Science
subjects during Science classes and try to remove these misconceptions and thus, make
conceptual changes. The aim of this study is to reveal to what extent classroom teachers use
conceptual change approach during Science classes. This study is different from other
studies in terms of revealing the opinions of teachers, who will do the work to identify and
remove misconceptions and in terms of revealing to what extent they use this approach in
Science classes. Whether or not teachers identify students” misconceptions during Science
classes; if they do, what kind of studies they do to remove these misconceptions were
explained and their level of using conceptual change approach was indicated. This study is
significant in terms of building a substructure for future studies in this area and in terms of
contributing to the literature.

METHOD
The study is designed as a survey research.
Participants

This study was conducted with 40 fourth grade classroom teachers working at
Turkish state primary schools in Ordu province city center during the 2012-2013 academic
year. There were 116 fourth grade classroom teachers working in the relevant primary
schools. Using criterion sampling, one of the purposeful sampling techniques, particularly
teachers from the school where the number of teachers were higher were especially included;
and the distribution by gender was attempted to be equal. Information about the 40 fourth
grade classroom teachers are presented in Table 1 below.
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Table 1. Information on the participants of the study

Seniority (years) Gender Number of teachers
Female Male

10-20 7 6 13

21-30 10 8 18

31 years or above 4 5 9

Total 21 19 40

Teachers (n=8) with whom semi-structured interviews were conducted were chosen
on a voluntary basis among those who answered the open-ended questions reasonably well,
who answered the questions at a moderate level and those who could not give satisfactory
answers to the questions or did not answer the questions; and the information about them
are given in Table 2.

Table 2. Information on the interviewed teachers

Seniority (years) Gender Number of teachers
Female Male

10-20 (S1) 1 1 2

21-30 (52) 3 2 5

31 years or more (S3) 1 - 1

Total 5 3 8

Data Collection

An assessment tool consisting of eight open-ended questions were asked to the
teachers in order to find out how they identify students” misconceptions, and to what extent
they used conceptual change approach. During the preparation to establish the questions,
the literature was reviewed, analyzed and questions were then prerared. The study areas
reviewed included; identifying misconceptions and the negative effects of misconceptions on
meaningful learning (Dove, 1998; Palmer, 2001; Bacanak et al., 2004; Bulus-Kirikkaya &
Gulli, 2008); and the importance of conceptual change strategies and removing
misconceptions by ensuring conceptual change (Posner et al., 1982; Carey, 2000; Duit &
Treagust, 2003; Zacharia, 2007). Expert opinions were taken from two academicians; one
from Science education and one from assessment and evaluation. According to their
feedbacks, relevant revisions were applied to ensure the content validity. This assessment
tool, revised according to the expert opinions, was implemented with five teachers in order
to finalize it.

Semi-structured interviews were conducted with eight of the 40 teachers in order to
obtain in-depth information. While preparing the semi-structured interview form, the data
collected from the 40 teachers was analyzed and eight interview questions were prepared.
Six questions in the interview were chosen among the open-ended questions in the
assessment tool and two questions were newly created. Once again, expert opinions were
sought from two academicians (from Science education, and from assessment and
evaluation) and suggested revisions were applied.

The concepts of validity and reliability in the interviews, which is a data collection
technique in qualitative research, is used related to the researcher (Tiirniikli, 2000). Asking
the same question in the same manner to all the participants was taken into account. Pilot
interviews were conducted with two of the 40 teachers in order to determine the interview
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period and to ensure that the questions were both clear and understandable. As a result of
the pilot interviews, the interview form was then finalized and it was estimated that the
interviews would each take around ten minutes. The semi-structured interview form
included eight questions; and while the longest interview was 12 minutes duration, the
shortest was seven minutes. The interview questions are given as follows:

1. How do you decide whether or not an expression you see in your students during
Science classes is a misconception?

2. What do you prefer to do to determine whether students have misconceptions on
a certain Science subject?

3. What do you do to remove the misconceptions of your students?

4. Do you think that it is necessary to make conceptual change in order to remove
misconceptions? Why?

5. What do you think is meant by “conceptual change”?

6. Which techniques do you prefer to use to make conceptual change among
students during Science classes, and how often do you use these techniques?

7. Are the techniques that you use to make conceptual change in Science classes
useful? Why?

8. Are the techniques that you use in Science classes to make conceptual change in
your students practical? Why?

Data Analysis

The answers of the teachers to the open-ended questions were descriptively analyzed;
the data was reduced and categorized, put into tables and presented. The data from the
open-ended questions answered by the 40 teachers were analyzed by an independent
academician working in the field of Science education, and to ensure reliability, the
coherence between the two analyses was checked. The reliability was found to be 89%.

As per Miles and Huberman (1994), the analysis of the data collected from an
interview follows three consecutive steps, each affected by another; data reduction, data
display and conclusion drawing and verification. In order to reduce the data, raw data are
coded based on certain categories (Patton, 1990). Within the framework of these categories,
the data is coded, the essential parts extracted, and the remaining parts discarded. The
decoding of the semi-structured interviews, recorded using a voice recorder, was controlled
by the independent academician, as well as the researcher to ensure the correctness of the
decoding. The data from the interviews were examined by one more Science academician
and themes and codes of interviews were formed by two experts; and the reliability between
the two was found to be 92%. The data collected from the descriptive analysis of the
interviews were summarized and interpreted according to the pre-set themes. Besides, in
order to reflect the opinions of the individuals interviewed, direct quotations were included.
The data collected through the interviews were analyzed in three steps: data reduction, data
display and conclusion drawing and verification. Themes formed for semi-structured
interviews in this study are: “Deciding on misconceptions”, “Identifying misconceptions”,
“Removing misconceptions”, “Conceptual change”, “Conceptual change techniques used”,
“The frequency of using conceptual change techniques” and “Usefulness- Utility”.
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FINDINGS

The purpose of the study is to reveal the opinions of classroom teachers on
conceptual change as well as to what extent they use conceptual change approach in Science
classes. The descriptive analysis of the open-ended questions and themes from the
interviews conducted with eight of the 40 participating teachers of the study are presented
together.

39 teachers indicated that they came across misconceptions in Science classes and one
teacher stated that s/he did found no misconceptions. Teachers were asked how they decided
whether or not students” expressions included misconceptions. The findings related to their
answers are shown in Table 3.

Table 3. Themes, codes and frequencies related to the question, “How do you decide whether or not
student expressions include misconceptions?”

Deciding on misconceptions f

From the sentences they make 13
From the examples they give

From their answers to questions

When they could not explain what the concept means

N O & O

From written examinations

13 teachers stated that they understood that student expressions included
misconceptions from the sentences the students made; whilst six of them said they
understood it from the answers students gave to questions, five of them said they
understood it when students cannot explain the concept and two of the teachers said they
understood it from written examinations. Examples of the teachers” answers are as follows:

That there is a misconception is clearly seen most of the time in the answers students
give to the questions I ask them (5% teacher).

That there is a misconception is clearly seen in the examples students give and in the
sentences they make (8t teacher).

Regarding “deciding on the misconception” theme, all the interviewed teachers (n=8)
indicated that they understood students had misconceptions from student expressions and
the answers students give to the questions they asked. Examples of the teachers’ statements
on this theme are as follows:

The student uses the concept in the wrong place. For instance, s/he cannot distinguish
heat from temperature. When you ask, s/he delivers an explanation. And that way you
understand that s/he has a misconception (5% teacher-S1).

When students answer a question, I see that they cannot clearly express the concept but
say something close to it. In such cases, 1 compare students’ concepts with the program
in terms of their compatibility and try to determine how close they are. I check to what
extent they are close to the concepts in the books and in the program (8% teacher-S2).

Teachers were asked whether or not they had identified misconceptions of students
in Science classes; and 39 teachers stated that they had identified misconceptions, and
subsequently removed these misconceptions; and one of them said s/he did not identify any
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misconceptions. Findings on what teachers do to identify the misconceptions of students are

shown in Table 4.

Table 4. Themes, codes and frequencies related to the question, “What do you do to identify the

misconceptions of your students?”

Ways to identify misconceptions

Through question-answers
By making students form sentences and tell events to explain the concept
Through examples from the environment/ life

Multiple choice tests

Matching

Through tests .
True-False questions

Fill-in-the-blank questions

Through brain-storming

Through activities

By creating texts and including the concepts within the text
By making students form concept maps

By making students form mind maps

o= NN NP R R, W W g O

When Table 4 is examined, it is seen that most of the teachers identify misconceptions
through question-answers (f=9), by making students form sentences and state an event to
explain the concept (f=7) and through tests (f=6); and that the number of teachers who

identify misconceptions by making students form concept maps (f=1) and by making

students form concept maps (f=1) is very low. Examples of teachers’ answers are as follows:

Before I start each unit, I write down the concepts to be taught on the board. 1 make
students form sentences and tell events to explain these concepts. I make them give
examples from the environment and from their lives (2n teacher).

By asking multiple-choice, fill-in-the-blank, true-false questions and tests (21

teacher).

Findings on “Identifying misconceptions” theme are as follows: one teacher stated
that s/he identified misconceptions by making students prepare concept maps; whilst four
teachers stated that they made students make explanations; and one of them said that s/he
identified misconceptions through true-false and fill-in-the-blank questions. Examples of

teachers” expressions relating to this theme are as follows:

[ write the concept down on the board and ask students what they know about it. I ask
them to give examples and make explanations. I write everything they say without
judging or stating that it is true or false. Later we talk about them and students then

understand their own mistakes (2" teacher-S1).

I make exams. True-false and fill-in-the-blank questions (21 teacher-S3).

Findings on what teachers do to remove misconceptions of students in Science classes

are shown in Table 5.
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Table 5. Themes, codes and frequencies related to the question, “What do you do to remove the
misconceptions of your students?”

Ways to remove misconceptions f

—_
=~

Experiments

Observations

Giving examples from everyday life
Question-answers

Visual presentations
Brain-storming

Using concepts in a sentence
Group work/activities

Using dictionaries
Researching
Course/excursions

Drawing diagrams

Using course materials
Instant correction of mistakes

— R, NN NN Qs s 0 aa o

Making repetition

According to Table 5, it is seen that teachers remove misconceptions mostly through
experiments (f=14) and observations (f=6), by making students give examples from everyday
life (f=6), through question-answers (f=5) and making students watch visual presentations
(£=5). Examples of teachers” answers are given as follows:

I ask students to make research (5" teacher).

We give examples from everyday life in order to materialize intangible concepts (9
teacher).

Findings collected from interviews about “removing misconceptions” theme are as
follows: Of the teachers interviewed, three of them said they make students perform
experiments, one of them said s/he asked students to brainstorm and using visuals, two of
them said they asked students to check the concepts in a dictionary and one said s/he asked
students to give examples from everyday life to remove misconceptions. In addition, seven
of the teachers said that conceptual change is necessary to remove misconceptions. Examples
of teachers’ statements relating to the removing misconceptions are given as follows:

Making students find the meaning of the concept in a dictionary. We make students
read the lines in the book where the concept is given and make them use visuals related
to the concept (5t teacher-S1).

We make experiments in the classroom to remove misconceptions through material
examples. In misconceptions about heat and temperature, we perform experiments to
remove the misconception (9 teacher-S2).

The teachers were asked whether or not ensuring conceptual change was necessary to
remove misconceptions; and of the 40 teachers, 37 of them said that ensuring conceptual
change was necessary to remove misconceptions, whilst three of them said it was not
necessary.
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Teachers were asked why they thought that ensuring conceptual change was
necessary to remove misconceptions; and the findings relating to their answers are shown in
Table 6.

Table 6. Themes, codes and frequencies related to the question, “Why do you think ensuring
conceptual change is necessary to remove misconceptions?”

The necessity of conceptual change

To ensure meaningful learning
To make scientific explanation
To ensure easy learning

To prevent other misconceptions
To be more successful

—_ NN W R 0

To learn in a shorter time

When Table 6 is examined, it is seen that eight teachers said that ensuring conceptual
change is necessary for meaningful learning, four of them said it is necessary to make
scientific explanations, and three of them said it is necessary to ensure easy learning.
Examples of teachers” statements are as follows:

I don’t believe that meaningful learning is possible before removing misconceptions (3
teacher).

I need conceptual change to make students find out what is right and to help them make
scientific explanations (324 teacher).

Teachers were asked what was meant with the “conceptual change” expression and
the findings relating to their answers are shown in Table 7.

Table 7. Themes, codes and frequencies related to the question, “What do you think is meant with
“conceptual change?”

Conceptual change

Changing an existing wrong conception with the right one
Perception of the meanings of the concepts

Using the concepts in the right place with the right meaning
New technological development

Questioning existing concepts

Design of an idea in the mind

Changing of a concept depending on where it is used

Using a concept wrong, not using a concept in the right place

= = = = N WO NI

Confusing concepts with close meanings

According to Table 7, seven of the teachers stated that conceptual change was the
changing of an existing wrong conception with the right one; whilst four of them said it was
perceiving the meanings of the concepts; and three of them said it was using the concepts in
the right place with the right meaning. It was seen that one teacher used conceptual change
to mean misconceptions by indicating that conceptual change was the using a concept
wrongly or not using a concept in the right place, and one teacher used conceptual change to
mean incomprehensibility by indicating that conceptual change was confusing concepts with
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close meanings. One of the teachers could not explain what conceptual change was and
indicated that it was a new technological development. And one teacher said conceptual
change was the change of a concept depending on where it is used. Examples of teachers’
statements are as follows:

The conceptual change expression makes you think of removing concepts that students
learned wrongly or concepts that they do not know properly (8t teacher).

The change of the concept depending on where it is used (27* teacher).

When the findings related to the conceptual change theme are looked into, the
expressions that teachers used for conceptual change are as follows:

Wrong utilization of the concept apart from its real meaning (£=3)
Correcting a concept that is used in the wrong way (f=2)
Learning the real meaning of the concept (f=1)

Stating a complex concept simply (f=1)

To me, conceptual change is... (f=1)

Table 8 includes findings based on the answers of the teachers to the question
regarding what kind of features the new concept should have for conceptual change to
occur.

Table 8. Themes, codes and frequencies related to the question, “What kind of features, do you think,
should the new concept have for conceptual change to occur?”

The features that the concept should have for conceptual change to occur

It should be used in everyday life
It should be interesting

It should be easy to understand
It should be at students’ level

It should be tangible

It should be plausible

It should be memorable

It should fit the needs

It should be visual

o= = N U1 U 0 O | e

When Table 8 is examined, it is seen that nine of the teachers stated that for a concept
to be learned by the student, it should be used in everyday life; whilst eight of the teachers
said it should be interesting, five of them said it should be plausible, five of them said it
should be at the students” level, four of them said it should be tangible, two of them said it
should be plausible, one said it should be memorable, one said it should fit the needs and
one said it should be visual. Examples of the teachers’ statements are as follows:

The new concept should be meaningful and plausible (21 teacher).
It should be understandable and clear (27™ teacher).

Teachers were asked which techniques they used to make conceptual change in
Science classes and the findings based on this question are shown in Table 9.
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Table 9. Themes, codes and frequencies related to the question, “Which techniques do you prefer to
use to make conceptual change in your Science classes?”

Methods and techniques to ensure conceptual change f

Experiment

—
]

Observation

—_
N

Trip

Research
Question-answer
Brain storming
Drama
Demonstration
Telling

— N W W W o o

Concept maps

When Table 9 is examined, it is seen that teachers prefer experiments (f=17),
observation (f=12), research (f=6), and question and answer (f=5) as mays that most make
conceptual change; and only one teacher prefers to use concept map technique.

Examples of teachers” statements are as follows:
It is more efficient when we make experiments (34 teacher).
Observation (327 teacher).

Of the teachers interviewed relating to the conceptual change techniques theme, five
of them said they asked students to perform experiments to instigate conceptual change, two
of them said that they made observations and presentations and three of them said they
asked students to make explanations on the concepts and to give examples. Examples of
teachers’ statements are as follows:

Experiments and asking students to give examples. These ensure materializing (3
teacher-S2).

Presentations using projections and observations (32" teacher-S1).

Teachers were asked how often they used the techniques towards making conceptual
change in students during Science classes and the findings relating to their answers are
shown in Table 10.

Table 10. Themes, codes and frequencies related to the question, “How often do you use techniques
towards making conceptual change in students during Science classes?”

Use of techniques towards making conceptual change

Always

Often

When there is time

When necessary

Depending on the frequency of the concepts in the program
Within the bounds of possibility

Never

N U1l .0 O = O O | =
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When Table 10 is examined, it is seen that of the 40 teachers, six of them said they
always used the techniques towards making conceptual change, whilst six of them said they
used these techniques often, four said they used the techniques when there is time, nine said
they used these techniques when necessary, eight said that they used these techniques
depending on the frequency of the concepts in the program, five said they used the
techniques within the bounds of possibility, and two teachers said that they never used the
techniques to make conceptual change. Examples of teachers’ statements are as follows:

I determine this depending on the frequency of the concepts in the program (3
teacher).

I use it when necessary during the class (21 teacher).

Teachers interviewed on the frequency of using conceptual change techniques stated
that they used it when they come across the concept during the class. Examples of teachers’
statements on this theme are as follows:

I use it when we it comes up in the curriculum (3 teacher-S2).

I use it when necessary. I can’t use it very often. For instance, we cannot perform
experiments most of the time. We do not even have a thermometer or ethyl alcohol (21
teacher-S3).

Of the 40 participating teachers, 34 of them said techniques used to create conceptual
change was useful. Six teachers, on the other hand, said that for these techniques to be
useful, the number of students in each class should be smaller.

Findings on usefulness-utility theme are as follows: All the teachers interviewed said
that the techniques they used during Science classes in order to make conceptual change
were useful. Six of them said these techniques were practical, and one of those six stated that
these techniques were practical for upper and average level students in terms of success.
Among the interviewed teachers, two of them stated that they could not use the techniques
to ensure conceptual change because of the high number of students in the classrooms.
Examples of teachers” expressions on usefulness-utility theme are as follows:

The technique that each student uses is different. The number of students should be less.
It is useful for upper and average level students, but not for unsuccessful students (8t
teacher-S2).

It is useful when it is based on experiment and observation. Practical. It is forgotten if
not repeated (28" teacher-S2).

RESULT, DISCUSSION AND SUGGESTIONS

The purpose of this study was to find out whether or not classroom teachers
identified their students” misconceptions in Science classes. If they did, what they did to
remove these misconceptions and their level of using conceptual change approach in their
classes. The descriptive analysis of the data collected from open-ended questions in the
assessment tool administered to the teachers indicated that most of the teachers did not
precisely know conceptual change approach, or how to identify misconceptions. Teachers
should be sure that the concepts that students will learn are easy to understand, acceptable
and fruitful, and this is only possible by taking the prior knowledge of the students into
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consideration. Therefore, teachers should play an active role particularly in revealing
concepts learned earlier, as well as in finding out inadequacies and differences related to
these concepts and in making students discuss these concepts (Koray & Bal, 2002).
Recognizing that students have misconceptions and knowing the ways to remove these
misconceptions is the first step taken towards meaningful and permanent learning (Chiu,
Guo & Treagust, 2007). The Science Teaching Program is a helical program; and those
subjects or concepts that are not learned meaningfully will make it more difficult to learn
other concepts and subjects in the following years. Therefore, it is important that classroom
teachers identify the misconceptions of their students relating to Science subjects and use
conceptual change approach towards removing these misconceptions for meaningful and
permanent learning. Learning Science concepts clearly will make it easier to learn future
subjects (Hewson & Hewson, 2003). Learning basic concepts in a wrong way will only cause
wrong learning of the knowledge to be constructed (Bayram, Sokmen & Savci, 1997).

It was seen that the interviewed teachers could not properly explain the conceptual
change, which means the process whereby students existing concepts are replaced with
scientific concepts. Although teachers stated that conceptual change was necessary and that
the techniques used to do this were useful, two of the eight teachers interviewed said that
they did not achieve the techniques towards ensuring conceptual change useful because of
the high number of students in the classrooms. Three teachers said that they identified
misconceptions during Science classes and made conceptual changes; and that they used
such techniques as experiments and brainstorming to remove misconceptions; made
students watch presentations, asked them to look for the meanings of the concepts in a
dictionary and to give examples from everyday life. Yet, using techniques based on
conceptual change strategies, the efficiency of which has been proven in studies ($ahin, 2002;
Holland, Holland & Davies, 2004; Sagirli & Macaroglu-Akgiil, 2004; Oner & Arslan, 2005;
Candan, Tiirkmen & Cardak, 2006; Yasar, 2006; Sagmaz—@ren, Ormanci, Babacan, Cicek &
Koparan, 2010), will be more effective in removing misconceptions. Conceptual change
strategies ensure meaningful learning and replacement of misconceptions through
scientifically-accepted concepts (Geban & Ertepimnar, 2001). Using concept maps and
conceptual change texts in teaching Science is among the leading techniques in removing
misconceptions (Olmez & Geban, 2001). Analogies, mind maps, concepts cartoons and
models could also be used to remove misconceptions. Identifying students” misconceptions
in Science classes and using methods and techniques based on conceptual change strategies
to remove these misconceptions (conceptual change texts, concept maps, mind maps,
concept cartoons, analogies, models etc.) will ensure meaningful learning. Identifying
student misconceptions on a subject by undertaking a literature review, implementing
concept tests on students, asking open-ended questions and semi-structured interview
questions or by making them prepare concept maps; and organizing activities towards
removing students’ misconceptions are all necessary for meaningful learning. Activities
based on conceptual change strategies during Science classes will, to a large extent, prevent
misconceptions.

The following suggestions can be made towards using conceptual change approach
in Science classes: Classroom teachers could be provided with in-service trainings related to
teaching concepts. Such in-service training could include workshops on how to determine
and remove misconceptions or in other words, how to create conceptual change in students’
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minds. Thus, it will be possible for students to meaningfully learn Science subjects and
concepts, which are important to everyday life.

Activities based on conceptual change strategies could be included in Science course
boks in order to make learning subjects easier and more fun for students. Informing
classroom teachers and prospective teachers on identifying misconceptions and on the
strategies that could be used to remove misconceptions; and preparing sample activities on
this topic will ensure that the students they teach will learn meaningfully.

Further studies on how teachers identify misconceptions in Science classes at
different grades and how they ensured conceptual change and removed misconceptions
could be made.
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Giris

Ogrencilerin anlamli dgrenmeleri igin, kavramlari bilimsel olarak dogru ifade
edebilmeleri biiyiik 6nem tagimaktadir. Fen konulari, pek ¢cok kavram ve bunlar arasindaki
iliskileri igermekte olup; kavramlarin temsil ettigi diisiinceleri igsellestirmek ve bu
kavramlar: dogru anlamlariyla kullanmak, Fen 6gretiminin {ist basamaklarina ulasabilmek
icin gereklidir. Ogrencilerde olusabilecek kavram yanilgilari, Fen dgretiminde ileriye doniik
sorunlara sebep olabilmektedir.

Ogrencilerin yanlis bilgilerinin dogru olanlarla degistirilmesi kavramsal degisim
olarak adlandirilmaktadir (Ayas, Cepni & Ayvaci, 2005). Kavramsal degisim yaklasimi,
ogrencilerin var olan bilgileri ile bilimsel kavramlarin yer degistirebilecegini agiklayan bir
modeldir (Alkhawaldeh, 2007). Posner, Strike, Hewson ve Gertzog (1982) tarafindan
gelistirilen kavramsal degisim modeline gore, 6grencilerin oncelikle var olan kavramlarini
yetersiz bulmalar1 (var olan bilgilerinden bir tatminsizlik duymalar1), ikinci olarak yeni
kavrami anlagilir, iiglincii olarak mantikli (kabul edilebilir) ve son olarak da faydal
(kullanigl) bulmalar1 gerekmektedir. Yeni kavram sozii edilen bu dort 6zelligi de tasiyorsa
zorluk cekilmeden Ogrenilir. Aksine yeni kavram mevcut kavramlarla gelisiyorsa, kabul
edilebilir ve anlamh olamaz (Chiu, Chou & Liu, 2002; Duit & Treagust, 2003). Ogrenci, yeni
bir kavrami kabullenmeden o6nce, mevcut kavramlarmin yetersiz oldugunun farkinda
olmalidir. Bu durum daha ¢ok, yeni kavramin 6grencinin zihninde var olan bilgi yapisiyla
uyusmamasi sonucunda ortaya gikar. Ogrenciye, bu uyusmazhgi gidermek igin mevcut
kavramlarinda degisikliklerin olmas1 gerektigi hissettirilmelidir. Yanlhs olan kavramlarin,
dogru olan yeni kavramlarla yer degistirebilmesi igin, yeni kavramlarin kolayca
anlasilabilecek nitelikte olmasi gerekir. Ayrica yeni kavram mantikli olmali, 6grencinin
kavramlarinin neden oldugu sorunlari giderebilmeli ve &grenciye, yeni bir bakis agisi
kazandirabilmelidir ki verimli olabilsin (Canpolat & Pinarbasi, 2002). Ogretmen, ogrencilerin
cesitli aktiviteleri yapmalarina ve sonuglar1 bulmalara olanak saglayarak onlara rehberlik
etmeli, yeni bilgiyi anlamli bir gsekilde yapilandirmalarmi saglamalidir (Martin, 1997).
Ogrencilerin bir konuda sahip olduklar1 kavram yamilgilari, o konuya iliskin yeni
kavramlarin O6grenilmesini zorlagtirmaktadir. Kavramsal degisimin saglanabilmesi igin,
ogrencilerin konuya iliskin smifa getirdikleri ve konunun bilimsel olarak ifade edilme
bicimiyle gelisen kavram yanilgilarinin tanimlanmasi ve ona gore Ogretimin planlanmasi
gerekir (Efe, Hevedanli & Yetisir, 2005). Hgili alanyazin incelendiginde, ¢esitli Fen
konularinda kavram yanilgilarinin belirlenmesine iliskin ¢alismalara sikga rastlandig:
(Aydogan, Giines & Giilgigek, 2003; Bozkurt, Salman-Akin & Usak, 2004; Ozdemir, 2005;
Tatar & Cangiinsii-Koray, 2005; Aydin & Balim, 2009) goriilmektedir. Oysa ki 6gretmenlerin,

3 Bu ¢alisma, 23-25 Mayis 2013 tarihlerinde Kusadasi'nda diizenlenen XII. Ulusal Smf Ogretmenligi Egitimi
Sempozyumu’'nda sozlii bildiri olarak sunulmustur.

4Yrd. Dog. Dr.- Mugla Sitki Kogman Universitesi, Egitim Fakiiltesi, llkogretim Boliimii Fen Bilgisi Egitimi
Anabilim Dali, gulizaydin@mu.edu.tr
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kavram yanilgilarin1 ve bu gibi kullanimlar1 belirlemelerinin yani sira gidermeye yonelik
kavramsal degisim etkinlikleri diizenlemeleri, anlamli 6grenmenin gerceklesmesi igin
onemlidir. Ciinkii derslerde kavramlarin Ogrencilerin zihinlerinde anlamli olarak
yapilandirilmasin1 saglayacak yontem ve tekniklerin kullanilmasmnin 6nemi, kavram
ogretimine iligkin yapilan calismalarda ortaya konulmustur. Kabapinar (2005), Ekici, Ekici ve
Aydin (2007) yaptiklari calismalarda kavram karikatiirlerinin; Ozyilmaz-Akamca ve
Hamurcu (2009) analojiler ve kavram karikatiirlerinin; Tekkaya (2003) kavramsal degisim
metinleri ile kavram haritalarmi birlikte kullanmanin; Glyn ve Takahashi (1998) ile Pabugcu
ve Geban (2006), kavramsal degisim metinlerinin iginde analojilerin kullanilmasmin, kavram
yanilgilarin1 gidermede etkili oldugunu tespit etmislerdir. Bu nedenle, O6gretmenlerin
kavram yanilgilarini belirlemelerinin ve gidermeye yonelik kavramsal degisim etkinlikleri
diizenlemelerinin, anlamli 6grenmenin gergeklesmesi igin 6nemli oldugu diistintilmektedir.

Fen kavramlarinin anlasilir bir sekilde 6grenilmesinin, 6grencilerin daha sonraki
konular1 6grenebilmelerinde kolaylik sagladig1 yapilan calismalarda goriilmektedir (Geban
& Ertepimnar, 2001; Olmez & Geban, 2001; Hewson & Hewson, 2003; Bacanak, Kigik &
Cepni, 2004). Fen konu ve kavramlarinin temeli, smif Ogretmenleri tarafindan ilkokul
yillarinda Fen derslerinde yapilan etkinlik ve calismalarla atilmaktadir. Bu nedenle, smif
ogretmenlerinin Fen derslerinde 6grencilerin Fen konularina iligkin kavram yarnilgilarim
belirleyip gidermeye yonelik calismalar yapmalar1 ve bu sayede ogrencilerde kavramsal
degisimi gerceklestirmeleri, ilerleyen yillarda Fen 6gretimi icin kolaylastiric1 olacaktir. Bu
¢alismanin amaci, smif ogretmenlerinin Fen derslerinde kavramsal degisim yaklasimini ne
diizeyde kullandiklarini ortaya koymaktir. Arastirma, kavram yanilgilarini belirlemeye ve
gidermeye yonelik calismalar1 gerceklestirebilecek olan Ogretmenlerin kavramsal degisim
yaklagimi konusundaki diisiincelerini ve bu yaklagimi Fen derslerinde kullanma diizeylerini
ortaya koymasi agisindan, yapilan ¢alismalardan farkhidir. Calismada, 6gretmenlerin Fen
derslerinde 6grencilerin kavram yanilgilarin1 belirleyip belirlemedikleri; belirliyorlarsa bu
kavram yanilgilarin1 gidermek igin nasil ¢alismalar yaptiklari agiklanmis, derslerinde
kavramsal degisim yaklasimmi kullanma diizeyleri ortaya konmustur. Arastirma, bu
konudaki ¢alismalara altyap: hazirlamas: ve alanyazina katki saglamas: agisindan dnemlidir.

Yontem

Arastirma, tarama modelinde desenlenmistir. Calisma, Ordu il merkezine bagh
ilkokullarda gorev yapmakta olan 40 (21 kadmn, 19 erkek) dordiincii simif Ogretmeniyle
gerceklestirilmistir. S6z konusu ilkokullarda gorev yapmakta olan 116 dordiincii smif
Ogretmeni bulunmaktadir. Amagcli Ornekleme tekniklerinden Olgiit Ornekleme teknigi
kullanilarak, calismaya Ozellikle 6gretmen sayisinin fazla oldugu okullardaki 6gretmenler
dahil edilmistir.

Calismada, 6grencilerin kavram yanilgilarini nasil belirlediklerini ve giderdiklerini;
kavramsal degisim yaklasimim1i ne diizeyde kullandiklarini ortaya koymak igin,
ogretmenlere agik uglu sorulardan olusan 6lgme araci uygulanmistir. Uzmanlarin goriisleri
dogrultusunda diizenlenmis olan bu Ol¢me araci, bes Ogretmene uygulanarak son sekli
verilmigtir. Olgme aracinin uygulandig1 40 6gretmenden sekiziyle (bes kadin, iig erkek) daha
derinlemesine bilgi elde etmek icin yar1 yapilandirilmis goriismeler gergeklestirilmistir. Yar:
yapilandirilmis goriisme formu hazirlanirken, 40 6gretmenden elde edilen veriler incelenmis
ve acik uglu sorular gercevesinde goriisme sorular1 olusturulmustur. Gorlisme sorular igin
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de uzman goriisleri alinmis ve onerilen diizeltmeler yapilmistir. 40 6gretmenden ikisiyle
goriisme siiresinin belirlenmesi, sorularin acik ve anlasilir olup olmadiginin test edilmesi i¢in
pilot gortismeler yapilmustir. Pilot goriismeler sonucunda, goriisme formuna son sekli
verilmigtir.

Ogretmenlerin agik uglu sorulara verdikleri cevaplarin betimsel analizi yapilmus;
veriler azaltilarak kategorize edilmis, tablolastirilarak sunulmustur. 40 6gretmenden elde
edilen acik uglu soru verilerinin, arastirmact disinda Fen egitimi alaninda uzman bir
akademisyen tarafindan daha analizi gerceklestirilmis ve gtivenirlik icin ikisi arasindaki
tutarliliga bakilmistir. Glivenirlik yiizdesi % 89 olarak belirlenmistir.

Ses kayit cihazina kaydedilmis olan yar1 yapilandirilmis goriismelerin dokiimleri
arastirmact digindaki bir kisi tarafindan da kontrol edilmis, dokiimlerin dogrulugu
saglanmistir. Goriismelerden elde edilen veriler, bir Fen egitimcisi tarafindan daha
incelenerek iki uzman tarafindan goriisme temalar1 ve kodlar1 olusturulmus; ikisi arasindaki
giivenirlik yiizdesi % 92 olarak hesaplanmustir. Goriismelerin betimsel analizinde elde edilen
veriler onceden belirlenen temalara gore Ozetlenmis ve yorumlanmistir. Ayrica goriisiilen
bireylerin gortiislerini yansitmak amaciyla dogrudan alintilara yer verilmistir. Goriisme
verileri, belirlenmis olan temalar gercevesinde verilerin azaltilmasi, verilerin sunumu ve
sonu¢ c¢ikarma basamaklariyla analiz edilmistir. Bu c¢alismada, yar1 yapilandirilmig
goriismeler icin olusturulan temalar su sekildedir: “Kavram yanilgisina karar verme”,
“Kavram yanilgilarii belirleme”, “Kavram yanilgilarimi giderme” “Kavramsal degisim”,
“Kullanilan kavramsal degisim teknikleri”, Kavramsal degisim tekniklerinin kullanim
siklig1” ve “Yararlilik-kullanighlik”.

Bulgular

Ogretmenler, dgrencilerin kurduklari ciimlelerden, verdikleri drneklerden, sorulara
verdikleri cevaplardan, kavrammn ne ifade ettigini agiklayamamalarindan ve yazili
sinavlardan o6grenci ifadelerinin kavram yanilgisi icerdigini farkettiklerini belirtmislerdir.

Ogretmenlerin daha ok soru-cevaplarla (f=9), dgrencilere kavramlari anlatacak
ctimleler kurdurup olaylar anlattirarak (£=7), testlerle (f=6) 6grencilerin kavram yanilgilarini
belirledikleri; 6grencilere kavram haritalar1 hazirlatarak (f=1) ve zihin haritalar1 hazirlatarak
(f=1) kavram yanilgilarini belirleyen 6gretmenlerin ¢ok az oldugu goriilmektedir.

Ogretmenlerin daha cok deneyler (f=14) ve gozlemler (f=6) yaptirarak, giinliik
hayattan ornekler verdirerek (f=6), soru-cevaplarla (f=5) ve gorsel sunular izlettirerek (f=5)
ogrencilerin kavram yanilgilarini giderdikleri anlasilmaktadir.

Gortisme yapilan Ogretmenler kavramsal degisim icin, “Kavramin gercek anlami
disinda yanlis kullanilmas1”, “Yanhs kullanilan kavramin diizeltilmesi”, “Kavramin gergek
anlamimi 6grenmek” ve “Karmasik bir kavramin basit olarak ifade edilmesi” ifadelerini
kullanmiglardir.

Ogretmenlerin, yeni kavramin 6grenci tarafindan 6grenilmesi igin giinliik hayatta
kullanilmasi, ilgi ¢ekici olmasi, anlasilir olmasi, 0grenci seviyesine uygun olmasi, somut
olmasi, mantikli olmasi, akilda kalict olmasi, ihtiyaglara uygun olmasi, gorsel olmasi
gerektigini ifade ettikleri goriilmektedir.
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Ogretmenlerin Fen derslerinde dgrencilerde kavramsal degisimi gerceklestirmek igin
en ¢ok deney (f=17), gozlem (f=12), gezi (f=6), arastirma (f=6) ve soru-cevap (f=5) tekniklerini
kullanmay1 tercih ettikleri, sadece bir O0gretmenin kavram haritas:t teknigini kullandig:
anlagilmaktadir.

Ogretmenlerin altistnin Fen derslerinde kavramsal degisimi gergeklestirmeye yonelik
teknikleri stirekli, altisinin sik sik, dordiiniin zaman bulduk¢a kullandiklarini belirttikleri;
dokuzunun gerekli oldugunda, sekizinin programda yer alan kavramlarin sikligma gore,
besinin imkanlarin elverdigi oOlgiide bu tekniklere yer verdiklerini ifade ettikleri
goriilmektedir. Ogretmenlerin ikisi ise kavramsal degisimi gerceklestirmeye yonelik
teknikleri Fen derslerinde hi¢ kullanmadiklarini belirtmislerdir.

40 dgretmenden 34’1 6grencilerde kavramsal degisimi saglamaya yarayan tekniklerin
kullanilmasmin yararli oldugunu ifade etmistir. Alt1 6gretmen ise, bu tekniklerin yararlh
olmasi i¢in siniflardaki 6grenci sayisinin az olmasi gerektigini ifade etmistir.

Gortisiilen sekiz oOgretmenin tamami Fen derslerinde oOgrencilerde kavramsal
degisimi gerceklestirmek igin kullandiklar1 tekniklerin yararli oldugunu sdylemis, altis1 bu
tekniklerin kullanisli oldugunu belirtmis; bunu ifade eden Ogretmenlerden biri, bu
tekniklerin basar1 agisindan iist ve orta seviyedeki Ogrenciler icin kullamish oldugunu
sOylemistir. Gortisiilen Ogretmenlerin ikisi ise smiflarin kalabalik olmasi nedeniyle
kavramsal degisimi saglamaya yonelik teknikleri kullaniglhi bulmadiklarmi belirtmislerdir.

Sonug, Tartisma ve Oneriler

Calismada, smif 6gretmenlerinin Fen derslerinde 6grencilerin kavram yanilgilarmi
belirleyip belirlemediklerini; belirliyorlarsa bu kavram yanilgilarim1 gidermek igin nasil
calismalar yaptiklarini ve derslerinde kavramsal degisim yaklagimini kullanma diizeylerini
belirlemek amaglanmigtir. Ogretmenlere uygulanan 6l¢me aracindaki agik uglu sorulardan
elde edilen verilerin betimsel analizi sonucu, pek ¢ok 6gretmenin kavram yanilgilarmin nasil
belirlenecegini ve kavramsal degisim yaklasimini tam olarak bilmedikleri anlasilmistir.
Ogretmenin, dgrencilerin yeni 6grenecekleri kavramlari kolay anlasilabilir, kabul edilebilir
ve verimli bulduklarindan emin olmasi gerekir. Bu da ancak Ogrencilerin daha onceki
bilgilerinin dikkate alinmas: ile yapilabilir. Bu nedenle 6gretmenler ozellikle daha 6nceki
kavramlar1 belirleyip agiga ¢ikarmada, bu kavramlarla ilgili farkli ve yetersiz noktalari isaret
etmede, 0grencilerin bu kavramlar: tartismaya yonelmelerinde aktif bir rol oynamalidirlar
(Koray & Bal, 2002). Ogrencilerin kavram yanilgilarina sahip olduklarini fark ederek bu
yanilgilar1 belirleme yollarini bilmek, anlamli ve kalici 6grenmenin gergeklestirilmesi igin
atilan ilk adimdir (Chiu, Guo & Treagust, 2007). Fen Bilimleri C)gretim Programi, sarmal bir
program olup; anlamli 6grenilemeyen konu ve kavramlar, ilerleyen yillardaki ilgili yeni
konu ve kavramlarin 6grenilmesini de zorlastirmaktadir. Bu nedenle, smif 6gretmenlerinin
ogrencilerin Fen konularma iligkin kavram yanilgilarin1 belirleyerek bunlara gidermeye
yonelik kavramsal degisim yaklasimini derslerinde kullanmalari, anlamli ve kalici 6grenme
icin 6nemli bir gerekliliktir. Fen kavramlarinin anlasilir bir sekilde 6grenilmesi, 6grencilerin
daha sonraki konular1 6grenebilmelerinde kolaylik saglamaktadir (Hewson & Hewson,
2003). Temel kavramlarin yanlis ya da eksik 0grenilmesi, yeni olusturulacak bilginin de
yanlig 6grenilmesine neden olacaktir (Bayram, Sokmen & Savci, 1997).
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Gorlisme yapilan Ogretmenlerin, Ogrencilerin mevcut kavramlar1 ile bilimsel
kavramlarin yer degistirilmesi anlamina gelen kavramsal degisimi gerektigi sekilde ifade
edemedikleri goriilmiistiir. Ogretmenler, kavramsal degisimin gerekli ve bunu
gerceklestirmek igin kullanilan tekniklerin yararli oldugunu belirttikleri halde; gortisiilen
sekiz 6gretmenden ikisi siniflarin kalabalik olmasi nedeniyle kavramsal degisimi saglamaya
yonelik teknikleri kullanigh bulmadiklarii sdylemislerdir. Ug 6gretmen Fen derslerinde
ogrencilerin kavram yanilgilarini belirlediklerini ve kavramsal degisimi gerceklestirerek
kavram yamnilgilarmi gidermek ic¢in deney, beyin firtinasi gibi teknikleri kullandiklarmi;
ogrencilere gorseller izleterek, kavramlarin sozliik anlamina baktirarak ve giinliik hayattan
ornekler verdirerek kavram yanilgilarmi giderdiklerini ifade etmislerdir. Oysa ki, etkililigi
yapilan calismalarla ortaya konulmus kavramsal degisim stratejilerine dayali tekniklerin
kullanilmas: (Sahin, 2002; Holland, Holland & Davies, 2004; Sagirhh & Macaroglu-Akgiil,
2004; Oner & Arslan, 2005; Candan, Tirkmen & Cardak, 2006; Yasar, 2006; Sagmaz—Oren,
Ormanci, Babacan, Cigcek & Koparan, 2010), kavram yanilgilarin1 gidermede daha etkili
olacaktir. Simif Ogretmenlerinin Fen derslerinde ogrencilerin kavram yanilgilarimi
belirlemeleri ve bu kavram yanilgilarini gidermeye yonelik kavramsal degisim stratejilerine
dayal1 yontem ve teknikleri (kavramsal degisim metinleri, kavram haritalari, zihin haritalars,
kavram karikatiirleri, analojiler, modeller vb.)  kullanmalar1 Ogrencilerin anlamh
ogrenmelerini saglayacaktir. Ogrencilerin yeni 6grenecekleri konuya iliskin kavram
yanilgilarinin alanyazin taramasi yapilarak, ogrencilere kavram testleri uygulanarak, acik
uglu sorular, yar1 yapilandirilmis goriisme sorular1 sorularak veya kavram haritalar:
hazirlattirilarak belirlenmesi; derslerde 6grencilerin kavram yanilgilarini gidermeye yonelik
etkinliklerin yapilmasi, anlamli 6grenmenin gerceklesmesi i¢in 6nemli bir gerekliliktir. Sinaf
ogretmenlerinin, Fen Bilimleri derslerinde kavramsal degisim stratejilerine dayal1 etkinlikler
yapmalar1 6grencilerin zihinlerinde kavram yanilgilarinin olugsmasina biiytiik 6lciide engel
olacaktir.

Anahtar Sozciikler: Sinif 6gretmeni, Kavramsal degisim, Fen egitimi
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