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Abstract In this study, the purpose of which is to
investigate the effectiveness of conceptual change texts,
the data was obtained through ‘Concept Achievement Test’
by Calik and Ayas [17], ‘Attitude Scale toward Conceptual
Change Text’ by Yalva¢ [18] and ‘Science Teaching
Self-Efficacy Belief Instrument’ by Enochs and Riggs [20].
The scales were conducted as pre-test before empiric
process and post-test after empiric process. The study
group consists of 112 teacher candidates studying at the 3rd
grade of Primary School Teaching Department at a state
university. The study was designed and conducted within
experimental design with pre-test and post-test control
group. After a four-week research, the analysis of the data
showed that the concept achievements, attitudes toward
conceptual change texts and elementary science teaching
self-efficacy beliefs of the teacher candidates who were
given conceptual change texts based concept education
were significantly higher than those of the teacher
candidates who received traditional concept education
without conceptual change texts.

Keywords Conceptual Change Texts, Concept
Achievement, Attitude, Science Self-efficacy, Teacher
Candidate

1. Introduction

One of the essential components in today’s educational
mentality, which is based on constructivist learning
approach, is to teach the scientific concepts with a method
that is suitable for the schematic structures in mind and that
reshapes those structures during the meaningful and
functional structuring process of scientific knowledge
necessary for academic achievement. In other words;
concepts, which are the building blocks of scientific
knowledge, should be taught as meaningful bodily
information for the learner, effective structures in problem
solving process and through a method transferable to daily
life so that learners become competent in the subject and

their academic achievements improve. Because, whatever
the discipline or its subject is, knowledge-based academic
achievement depends on the learner’s competency and
success as to the concepts that constitute that knowledge.

Concepts are a knowledge structure which represents the
changing common features of different objects and facts [1]
and common names given to idea and object groups with
similar features [2]. Concepts are the creators of even the
simplest scientific knowledge. In brief, concepts are
prerequisite for scientific knowledge, scientific theories
and scientific laws, which means that science and scientific
developments wouldn’t exist without concepts.

The biggest obstacle against concepts of such high
concern, which shape the world and technology of the
future, is the instruction of them as concepts that are not
taught through an effective, daily life-oriented and
functional method can only form a meaningless pile of
information. Conceptual change approach within the
constructivist approach should be applied to give such a
concept education.

Conceptual change approach is an alternative approach
which encourages learners to pass from misconceptions to
scientific concepts and is based on Piaget’s assimilation,
accommodation and homeostasis principles [3]. This
approach claims that learners cannot learn the scientific
concepts  satisfactorily =~ without  correcting  the
misconceptions that they themselves have created or that
are taught to them in that way.

The essential point of conceptual change approach is to
prove learners why misconceptions are fallacies. In other
words; to eradicate a misconception that has gained a
strong place in a learner’s mental construct and to replace it
with the correct concept, it is necessary to prove both the
misconception’s incorrectness and its ineffectiveness in
problem-solving. However, the proof required for
misconception includes a process that consists of four
components.

The above-mentioned components required for the
proving and eradication of misconceptions are inefficacy,
comprehensibility, rationality and efficiency [4,5,6,7,8,9].
Briefly stated; inefficacy, comprehensibility, rationality



2544

and efficiency are to prove the learner the inability of a
misconception to solve a problem, to make the examples
and features of the scientific concepts to be learned by the
learner more comprehensible, to show that a problem that a
misconception couldn’t solve can be solved by the
scientific concept that will replace the misconception and
to prove that the newly learned scientific concept can solve
all the other similar problems respectively.

There is a range of methods and techniques that detect
learners’ misconceptions and ensure the eradication of
them by enabling the above-mentioned components during
the conceptual change process. One of the strongest of
them is the conceptual change texts, which were first
developed by Wang and Andre [3]. Several researchers
have then contributed to the improvement of those texts.

Conceptual change texts consist of four sections and
include the components required for proving
misconceptions. Demirbag et al [10] states that these texts
exemplify misconceptions, their reasons and the
inefficiency of them in problem-solving process.

The basic difference between conceptual change texts
and traditional texts is that conceptual change texts consist
of questions that activate learners’ prior concepts, prior
knowledge and current misconceptions and include
explanations, case studies, examples, visuals like images
and/or pictures and scientific explanations that show what
relevant misconceptions are and why they occur while
traditional texts include only knowledge. Therefore, it can
be stated that conceptual change texts have the
characteristics of conceptual change approach principles.
Besides, several researchers who have conducted studies
on conceptual change texts [3,5,11,12,13,14] have
determined that these texts, in comparison with the
traditional texts, are among the most effective ones in
eradicating misconceptions and constructing scientific
concepts meaningfully, permanently and functionally.

In a concept education process that has the principles of
conceptual change approach and uses conceptual change
texts, two strong models that proceed from samples to
definition and are appropriate to modern concept education
such as 5E and 7E are used. 5E model, which is a linear
process in learning a new concept or enabling a more
in-depth understanding of a familiar concept [15], is
preferred in this study. The model consists of introduction,
discovery, explanation, deepening and evaluation steps. It
meets the inefficacy, comprehensibility, rationality and
efficiency components of conceptual change process in the
introduction and discovery steps, explanation step,
deepening step and evaluation step respectively. On the
other hand, conceptual change texts are used in all steps of
5E model. This situation shows that the avoidance of
misconceptions and the effective construction of scientific
concepts is a process consisting of 3 elements (conceptual
change approach, 5E learning model, conceptual change
texts).

This study consists of a four-week experimental process
which includes prior knowledge and new knowledge
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association of constructivist approach in general. However,
more specifically, conceptual change principles besides SE
learning model and conceptual change texts are used in the
process that is based on the science subject ‘solutions’. The
study investigates whether teacher candidates got rid of
their misconceptions about solutions and whether their
conceptual achievements about solutions improved by
learning new scientific concepts effectively at the end of
the process. It also tries to find out whether they acquired
positive attitudes towards the texts used in the process and
whether their science teaching self-efficacies, which is an
important emotional factor in science teaching efficacy,
differed. Besides, teacher candidates both improved their
knowledge about solutions and learned in practice how to
use some approaches, models and techniques necessary for
modern concept education. The research questions of the
study are given below.

1.1. The Purpose of the Study

The purpose of the study is to investigate the effects of
conceptual change texts-based instruction that is effective
in a sufficient concept acquisition process on primary
school teacher candidates’ concept achievements, attitudes
to conceptual change texts and beliefs in their science
teaching self-efficacy. Following are the research
questions of the study;

1. Do the teacher candidates’ conceptual achievements,
attitudes and science teaching self-efficacy beliefs
differ significantly according to the pre-test and
post-test scores of the experimental group?

2. Do the teacher candidates’ conceptual achievements,
attitudes and science teaching self-efficacy beliefs
differ significantly according to the pre-test and
post-test scores of the control group?

3. Do the teacher candidates’ conceptual achievements,
attitudes and science teaching self-efficacy beliefs of
the teacher candidates in the experimental group
differ significantly from those of the teacher
candidates in the control group according to the
post-test scores?

2. Methodology and Material

2.1. Research Model

The research is designed as experimental model, which
is a research model in which the data to be observed are
produced directly under the control of the researcher to
discover cause-effect relations [16]. It is based on pre-test
and post-test control group design, which has high
scientific value as the most commonly used one among
experimental models, to determine the effects of
conceptual change texts-based instruction on different
variables. The iconic view of the study is summarized in
table 1.



Universal Journal of Educational Research 6(11): 2543-2551, 2018

2545

Table 1. The Iconic View of the Experimental Design of the Research

Groups Pretest Application Posttest
Experimental CAT Conceptual Instruction CAT
pG ASTCCT Based on Conceptual ASTCCT
oup STSEBI Change Texts STSEBI
CAT . CAT
Control Group ASTCCT Tradlt}in?l Ct(i)n;eptual ASTCCT
STSEBI siuetio STSEBI

Table 2. The Results of Independent t-test as to the CAT, ASTCCT and STSEBI Pre-test Scores of Experimental and Control Groups before the

Empiric Process

Scale Groups N X S t sd p
. 59 10,41 3,08 289
CAT Experimental Control 53 11,04 3.19 -1,065 110 p>0,05
. 59 71,54 7,14 554
ASTCCT Experimental Control 53 7236 7.40 -0,594 110 p>0,05
. 59 59,66 5,66 .087
STSEBI Experimental Control 53 58.04 427 1,725 110 p>0,05
2.2. Study Groups Accordingly, Class-A was assigned as the

The research was conducted in the undergraduate
program of the primary school teaching department at a
Turkish state university in 2017-2018 spring term. There
are two 3rd grade classes in the program. The reason for
conducting the study with 3rd grade students is that
primary school teacher candidates take science lessons at
this grade. The study was conducted in spring term as the
subjects related to conceptual instruction are taught in
science lessons during that term.

The data obtained from the scales that were conducted as
pre-test to both classes was analysed through independent
t-test to determine whether the experimental and control
groups were equal and the results of the analysis are given
in table 2.

As shown in table 2, there is no significant difference
between CAT pre-test scores (ti19= -1,065, p > 0,05),
ASTCCT pre-test scores (t10= -0,594, p > 0,05) and
STSEBI pre-test scores (tq10= 1,725, p > 0,05) of the
experimental and control groups. As to the arithmetical
means, it can be stated that both groups’ conceptual
achievements, attitudes towards conceptual change texts
and science teaching self-efficacy beliefs are similar in
general sense.

The results of the equality tests given to the experimental
and control group classes may be summarized as;

*  The researcher tried to ensure that the total teacher
candidate numbers in both groups were as equal as
possible. Accordingly, Class-A and Class-B consisted
of 59 and 53 teacher candidates respectively.

. The data obtained from CAT, ASTCCT and STSEBI
that were applied as pre-test before the empiric
process showed that the conceptual achievements,
attitudes and self-efficacy beliefs of the teacher
candidates were similar.

e The classes were assigned as experimental and
control groups through unbiased-random method.

experimental group and Class-B was assigned as the
control group.

* The instructions that were appropriate to the
approaches were carried out under the researcher’s
guidance through interaction with the teacher
candidates at the same period of time (four weeks in
total) in both groups.

2.3. Data Collection Tools

The data was collected through three different scales in
this study. These scales are ‘Concept Achievement Test’
(CAT) which is used to determine the teacher candidates’
levels of using the concepts in the science subject correctly
and meaningfully, ‘Attitude Scale toward Conceptual
Change Text” (ASTCCT) whose purpose is to find out the
teacher candidates’ attitudes towards conceptual change
texts used in concept education based on eradicating
misconceptions and ‘Science Teaching Self-Efficacy
Belief Instrument’ (STSEBI) which was developed to
determine the teacher candidates’ self-efficacy beliefs in
science teaching.

2.3.1. Concept Achievement Test (CAT)

CAT is a test developed by Calik and Ayas [17] and
consists of 20 multiple-choice questions about solutions.
The researchers received expert opinions for the content
validity of the test. Construct validity of the test was
analysed through item analysis and the reliability of the test
was tested by Pearson Product-Moment and Spearman
Brown. The average item difficulty, distinctiveness and
reliability of the test were 0.50, 0.51 and 0.95 respectively.
The validity and reliability analysis of the test indicated
that the test could measure the concepts about solutions, or
the conceptual knowledge of the participants about
solutions, correctly and effectively.
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2.3.2. Attitude Scale towards Conceptual Change Texts
(ASTCCT)

The original ASTCCT developed by Yalvag [18] is a
five-likert scale consisting of 25 items and its reliability
co-efficient is 0.90. The validity and reliability of the scale
were tested by Konur and Ayas [19] again. In accordance
with the results of these tests, 2 items were excluded from
the original scale and it was found that the new version of
the scale represented 39% of the total variance and its
reliability co-efficient was 0.91. The results of the study
conducted by Konur and Ayas [19] with primary school
teacher candidates revealed that the scale could measure
teacher candidates’ attitudes towards conceptual change
texts consistently and reliably.

2.3.3. Science Teaching Self-Efficacy Belief Instrument
(STSEBI)

STSEBI is a 23-item scale with 2 dimensions that was
developed by Enochs and Riggs [20]. The scale was
adapted into Turkish by Bikmaz [21] and after the validity
and reliability analysis 2 items were excluded from the
scale. Later, Caycit [22] tested its validity and reliability
again and reduced the items of the scale to 16. It was
concluded that the first dimension of the scale that
consisted of 11 items the 24,29% of the total variance and
the second dimension of the scale which included 5 items
represented the 16,42 of the total variance. These results
showed that the scale represented 40,71% in total. On the
other hand, the Cronbach’s Alpha reliability co-efficient of
the scale was measured as 0,79 for the whole scale.
Considering these results, it can be stated that STSEBI can
test the science teaching self-efficacy beliefs of teacher
candidates consistently and reliably within the determined
factor structure.

2.4. Process

Before the instruction period, pre-tests were applied to
the experimental and control groups first, which is of great
importance in experimental studies. Then, post-tests were
conducted after the four-week instruction to the
experimental and control groups.

The subject to be taught in the instructional period was
chosen as ‘solutions’. The reason why ‘solutions’ was
chosen is that it is a subject that primary school teachers
teach their students and that it includes several concepts
and categories, which makes it highly prone to
contradictions in terms and misconceptions. The subject
‘solutions’ is within the matter subject, which is divided
into two main topics; pure substances and mixtures. Pure
substances are sub-grouped as elements and compounds
while mixtures are classified as homogenous and
heterogeneous mixtures. Solutions are among the
homogenous mixtures.

The subject ‘solutions’ was divided into four units so
that it could be studied thoroughly. These units are ‘pure
substances (elements and compounds), mixtures (mixtures,
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simple mixtures and solutions) and their properties’ in the
first week, ‘types of mixtures and solutions and their
properties’ in the second week, ‘dissolution and the factors
affecting the pace of dissolution’ in the third week and
‘decomposition of solutions’ in the last week. One week
was allocated for every single unit and the subjects were
taught in three course hours within their own weeks. Every
course hour consisted of 45 minutes with ten-minute breaks
between each lesson, which means that the time allocated
for every unit was 135 minutes and the whole subject was
taught in 540 minutes.

The lessons were taught with 59 teacher candidates in
the experimental group and the instruction design was
based on SE conceptual instruction model, which contains
the principles of conceptual change approach. The main
purpose of the conceptual change approach is to help
individuals get rid of misconceptions and to manage the
process of acquiring new and scientific concepts
meaningfully and permanently. The basic point in the
approach is to prove individuals why misconceptions are
misconceptions. Four conditions for that proof (inefficacy,
comprehensibility, rationality and efficiency) are provided
by 5E model. Conceptual change texts are a type of text
that also includes these four conditions. In brief, the lessons
with the experimental group were taught through
conceptual change texts and 5E model.

Accordingly, the researcher determined the
misconceptions of the teacher candidates about the subject
of the week through grid and question and answer method,
prepared conceptual change methods in accordance with
the misconceptions reviewing the related literature and did
the lessons on the basis of SE model using those conceptual
change texts.

The general plan of three-week lessons for every week is
as following;

*  The researcher uses question and answer method to
trigger the misconceptions and teacher candidates’
pre-concepts without giving scientific knowledge
about the subject. This stage falls in the introduction
stage of 5SE model and the first stage of conceptual
change texts, which is the questions section. It
shouldn’t be forgotten that these texts are sectional
with four parts and every part is handed out to the
participants as the related stage of the SE model starts.

e  The researcher then uses question-answer, direct
instruction and case studies to make the teacher
candidates think over the confusing misconceptions
as to the subject, and find answers to the questions.
This stage refers to the discovery stage and the second
part of the conceptual change texts, in which the
existing misconceptions are listed.

e After that, the researcher passes on to the explanation
stage of SE model and teaches the lesson by giving
scientific knowledge through visuals, videos and
materials related to the concepts of the related subject
of the week. Meanwhile, the scientific explanations
section is also applied as the fourth part of conceptual
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change texts. In addition, the researcher also tries to
meet the second condition (comprehensibility) for
proof, which is the basic principle of conceptual
change approach.

e After the third step, the researcher passes on to the
deepening stage of SE model and starts the fourth step
of the three-hour lesson process. In this stage, the
reasons for the occurrence of misconceptions are
discussed with the teacher candidates. It is observed
that scientific concepts can solve problems while
misconceptions cannot. In other words, the
information in this part of the conceptual change texts
is matched with the scientific explanations acquired
by the teacher candidates in the previous steps, thus
meeting the rationality as the third condition of the
proof.

*  Finally, the researcher passes on to the evaluation
stage of SE model both to provide the last condition
for proof (efficiency) and to prove that not
misconceptions but scientific concepts can solve
some questions/problems/case studies making the
teacher candidates solve them. Besides, the researcher
determines whether misconceptions still exist through
last evaluation activities and informs the teacher
candidates.

Thanks to the design of the process and its content
explained above, experimental group teacher candidates
themselves are involved in the process and develop an
understanding about how and why to get rid of
misconceptions through conceptual change, SE teaching
model and the requirements of conceptual change texts. By
this means, both field information (solutions) and teaching
method and information (conceptual change approach, SE
model and conceptual change texts) are taught. In other
words, the role and efficiency of conceptual change texts in
concept teaching are proven.

On the other hand, control group teacher candidates
receive education within a traditional sense of concept
education that does not make use of conceptual change
texts. The first lesson of three-hour courses every week
starts with a process based on visual and materials by
stating what the subject and its concepts to be taught are.
Teacher candidates, who collect information about the
subject and the concepts during the first lesson, get
scientific explanations through expository instruction by
the teacher and link that new information with the
information gained during the previous lesson. They then
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test the information they have acquired through various
problems and give feedback in the third lesson. The lessons
end with question and answer activities in the control group
as well.

As it can be understood from the explanations about the
control group, teacher candidates in the control group will
have difficulty in getting rid of misconceptions and won’t
be able to develop an understanding as to how and why to
get rid of them because the instructions they have received
do not have the principles and objectives of conceptual
change approach. That’s because the conceptual change
texts, whose efficiency this study tries to prove, are used
only in conceptual change approach, which has the nature
of modern concept teaching in terms of both structure and
content, and in such concept teaching models that put the
principles of conceptual change approach into practice as
5E and 7E models. SE model is preferred in this study.

2.5. The Analysis of the Data

The data were analysed through SPSS 24. The
distribution normality of the data was tested through
Kolmogorov-Smirnov test and the results of the test
showed that variables had normal distribution by 95%
reliability. In addition, the homogeneity of the variances
was tested through Levene test and parametric tests were
used in accordance with the results. Accordingly, 1st and
2nd sub-problems were tested through dependent t-test
while 3rd sub-problem was tested through independent
t-test.

3. Findings

This study in which the effects of conceptual change
texts-based instruction on primary school teacher
candidates’ concept achievements, attitudes to conceptual
change texts and beliefs in their science teaching
self-efficacy is based on three sub-problems. The results of
the analysis for these sub-problems are given below.

3.1. Findings about the 1st Sub-problem

The results of the analysis of the 1st sub-problem, which
is expressed through the research question “Do the teacher
candidates’ conceptual achievements, attitudes and science
teaching self-efficacy beliefs differ significantly according
to the pre-test and post-test scores of the experimental
group?” are given in Table 3.

Table 3. Dependent t-test Results of the CAT, ASTCCT, STSEBI Pre-test and Post-test Scores of the Experimental Group after the Empiric Process
Scale Treatment N } S t sd P
Pretest 59 10,41 3,08 .000
CAT Posttest 59 14,90 2,41 12,544 38 p <0,05
Pretest 59 71,54 7,14 .000
ASTCCT Posttest 59 96,73 9,82 18,179 58 p <0,05
Pretest 59 59,66 5,66 .000
STSEBI Posttest 59 62,86 6,46 -3,616 38 p<0,05
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Table 4. Dependent t-test Results of the CAT, ASTCCT, STSEBI Pre-test and Post-test Scores of the Control Group after the Empiric Process

Scale Treatment N } S t sd p
Pretest 53 11,04 3,19 .000
CAT Posttest 53 12,89 3,02 4,688 52 p <0,05
Pretest 53 72,36 7,40 318
ASTCCT Posttest 53 73,68 9,55 -1,008 52 p>0,05
Pretest 53 58,04 4,27 134
STSEBI Posttest 53 57,15 5,70 1,521 32 p> 0,05

Table 5.
Empiric Process

Independent t-test Results of the CAT, ASTCCT, STSEBI Pre-test and Post-test Scores of the Experimental and Control Groups after the

Scales Groups N } S t sd p
B S Em O e |
PSR 0R e | w0
P |9 e 0|

According to Table 3, following the concept teaching
studies carried out with the conceptual change texts;
significant differences are found in favor of posttest
performed for CAT (tss) = -12,454; p < 0.05), for
ASTCCT (t(58) = -18,179, p < 005), and for STSEBI (t(58) =
-5,616; p < 0.05) in the experimental group.

The results given in table 3 show that conceptual change
texts-based instruction resulted in positive and significant
improvement on primary school teacher candidates’
concept achievements, attitudes to conceptual change texts
and beliefs in their science teaching self-efficacy

3.2. Findings about the 2nd Sub-problem

The results of the analysis of the 2nd sub-problem,
which is expressed through the research question “Do the
teacher candidates’ conceptual achievements, attitudes and
science teaching self-efficacy beliefs differ significantly
according to the pre-test and post-test scores of the control
group?” are given in Table 4.

According to Table 4, a significant difference in favour
of post-test for CAT (ts2= -4,688, p < 0,05) was found
after the traditional concept education to the control group.
On the other hand, the rise in favour of post-test for
ASTCCT (ts2= -1,008, p > 0,05) and the decrease in
favour of post-test for STSEBI (ts2= 1,521, p > 0,05) did
not lead to a significant difference.

These results indicate that traditional concept education
causes a significant increase in the concept achievements
of primary school teacher candidates while it does not lead
to a significant difference in their attitudes towards
conceptual change texts. Besides, although it does not
cause a significant difference, it results in a certain extent
of decrease in their science teaching self-efficacy levels.

3.3. Findings about the 3rd Sub-problem

The third and the most important sub-problem of the

study is expressed as “Do the teacher candidates’ concept
achievements, attitudes and science teaching self-efficacy
beliefs of the teacher candidates in the experimental group
differ significantly from those of the teacher candidates in
the control group according to the post-test scores?”. The
results of the analysis as to this sub-problem are given in
Table 5.

Table 5 shows that there is a significant difference
between the CAT post-test scores (t;10= 3,915, p < 0,05),
ASTCCT post-test scores (ti19= 12,564, p < 0,05) and
STSEBI post-test scores (tui0= 4,94, p < 0,05) of
experimental and control groups and the difference is in
favour of the experimental group. Considering the
arithmetic averages, it can be stated that the concept
achievements, attitudes towards conceptual change texts
and science teaching self-efficacy beliefs of the teacher
candidates in the experimental group significantly
increased compared to those of the teacher candidates in
the control group.

4. Conclusion and Discussion

The main purpose of this study, whose study group
consists of primary school teacher candidates, is to
determine the efficiency of instruction conducted through
conceptual change texts. The study, which was therefore
planned and conducted as an experimental one including
pre-test and post-test control group, investigated the effect
of using conceptual change texts on the teacher candidates’
concept achievements, attitudes towards conceptual
change texts and science teaching self-efficacy beliefs. The
results obtained after the research process, which focused
on ‘solutions’ as the course subject, can be summarized as
following;

e The concept achievements of the teacher candidates
in the experimental group, who received an
instruction appropriate to modern concept education
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approach in which conceptual change texts were used,
are significantly higher than those of the teacher
candidates in the control group (tui9= 3,915, p <
0,05),

*  The experimental group teacher candidates’ attitudes
towards conceptual change texts are significantly
higher than the control group teacher candidates’
attitudes (t(”()): 12,564, p < 0,05),

e  The science teaching self-efficacy beliefs of the
teacher candidates in the experimental group are
significantly higher than those of the teacher
candidates in the control group (t10= 4,94, p < 0,05).

The results as to concept achievement given above
indicate that modern concept education, which enables the
use of conceptual change texts, caused a significant
increase in teacher candidates’ concept achievements,
which is an indicator of their efficiency in using the
concepts about the subject and in solving related problems.
In other words, conceptual change texts were proven quite
effective in enhancing concept achievement. This result is
supported with the finding that the average concept

achievement in the experimental group ( y = 14,9) was

higher than that in the control group ( X = 12,89).

On the other hand, the increase in the concept
achievements of the learners is closely related to their
abilities to get rid of the misconceptions, establish
meaningful connections between the old and new concepts,
replace the misconceptions with scientific concepts
functionally, use the newly acquired concepts in problem
solving process and transfer them to their daily lives.

This positive effect of conceptual change texts on
concept achievement can be explained with the fact that
those texts activate learners’ prior knowledge about the
concepts, allow connections between their old and new
conceptual knowledge and enable the proof and its
components that are required for the process of eradicating
misconceptions and structuring the new scientific concepts
as meaningful bodily information. The result of the study
that shows a positive relation between the conceptual
change texts and concept achievement as well as the
elements related to concept achievement is supported with
the result of several researches [11, 24, 25, 27, 28, 31, 32,
33, 34, 35].

The common result obtained in the studies by Wang and
Andre [3], Chambers and Andre [5], Mikkila-Erdmann [12]
and Alvermann and Hague [23] was that conceptual change
texts were more successful and effective in improving
concept achievement of students than the traditional types
of texts including only information and questions. Also,
Sungur et al. [14], Guzzetti et al [26] and Hynd et al [29]
concluded that conceptual change texts supported with
concept maps, discussion methods and demonstration
method were more effective in enabling students to get rid
of misconceptions and to improve their concept
achievements.

In addition, the results of the studies by Demirbas et al
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[10], Kasap and Ultay [30] and Balc1 et al [37] also show
that the components of modern concept education increase
concept achievement, which also corresponds to the result
of this study.

Considering these three results in terms of attitudes
towards conceptual change texts, it can be stated that
teacher candidates who were constructed through
conceptual change texts developed positive attitudes and
thoughts towards the use of conceptual change texts in
concept education processes. Because average attitude

level was X = 96,73 in the experimental group while it
was only } = 73,68 in the control group.

The increase in concept achievement with the use of
conceptual change texts can be associated with the idea that
teacher candidates develop positive attitudes towards
conceptual change texts as they observe, in practice, how
these texts are used in various stages of models of modern
concept education processes and see how easily they are
prepared and used. According to Fidan [36], attitudes are
the acceptance and rejection tendencies of an individual to
an element. They are not behaviours but psychological
variables that shape behaviours. Thus, positive attitudes of
teacher candidates towards conceptual change texts
indicate that these texts are significant components in
concept education.

The results of several studies on the positive attitudes of
learners towards conceptual change texts and courses in
which these texts are used as well as the teaching methods
that make use of these texts correspond to the result of this
study in terms of attitudes [15,24,38,39,40].

Konur and Ayas [19] revealed in their three-week study
based on conceptual change texts about physical and
chemical change that primary school candidates’ attitudes
towards these texts were high. Written reflections of the
participants also supported those high level attitudes.

When analysed in terms of science teaching self-efficacy
beliefs, the results of the study showed that science
teaching self-efficacy levels of experimental group teacher
candidates differed significantly and positively. The
average self-efficacy level of the experimental group was
Y = 62,86 while that of the control group was Y = 57,15.

One component of teacher self-efficacy, which is
defined by Guskey and Passaro [41] as teachers’ beliefs as
to their self-confidence in their ability to instruct their
students effectively, is science teaching self-efficacy,
which is expressed as teachers’ judgment about their
abilities to conduct science education effectively and
efficiently and to improve student achievement [42].
Teacher candidates observe in practice they both improve
their concept achievements and get rid of misconceptions
casily by using conceptual change texts, which is an
important explanation of the increase in their science
teaching self-efficacy beliefs as an affective feature like
attitude.

Cayeci1 [43] conducted a study to investigate the relation
between concept achievement and self-efficacy and found
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a positive significant relation between students’
self-efficacy beliefs and their concept achievement levels.
According to the results of the study, students’
self-efficacy levels accounted for 34% of the total variance
of students’ concept achievements, which means that
conceptual change texts increase concept achievement,
thus improving their self-efficacy beliefs positively.

Considering the results of this study and the related
studies in literature mentioned above, it can be suggested
not to handle concept education like teaching information.
Rather; concept education should involve conceptual
change approach, modern concept education mentality,
models such as 5E and 7E, techniques like conceptual
change texts and methods that establish connection
between the concepts and daily life and are supported with
visual materials. Because, rise in academic achievement
and positive developments in affective introduction
characteristics will ensure the desired quality in
educational environments.
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