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Message from the Editor

| am very pleased to publish first issue in 2019. As an editor of International Journal of New
Trends in Arts, Sports & Science Education (IJTASE), this issue is the success of the
reviewers, editorial board and the researchers. In this respect, 1 would like to thank to all
reviewers, researchers and the editorial board. The articles should be original, unpublished,
and not in consideration for publication elsewhere at the time of submission to International
Journal of New Trends in Arts, Sports & Science Education (IJTASE), For any suggestions

and comments on IJTASE, please do not hesitate to send mail.

Assoc. Prof. Dr. Erdal ASLAN
Editor
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ABSTRACT

The purpose of this study is to investigate how pre-service teachers understand six selected dual meaning words (freezing,
combustion, bond, organic, salt and stable) before and after traditional chemistry instruction. A qualitative study approach
was used to answer the research questions. The study was carried out in a university on the north coast of Black Sea Region
in Turkey. Participants were 29 freshmen pre-service teachers between 18-21 ages. As data collection tool, a questionnaire
consisting 42 questions for 6 dual meaning words was prepared and administered as pre- and posttests. In data analysis, after
reduction, similar answers were classified and code lists were created. Then, themes were formed according to the codes.
After data analysis, it was found that pre-service teachers mostly constructed the meanings of dual meaning words in their
daily lives. After learning the scientific meanings of the words, they continued to use both scientific and daily life meanings
together. This may be associated with their inability to contextualize and a lack of conceptual understanding, or some
combination of two.

Key words: scientific language, daily life language, learning chemistry, dual meaning words, chemistry education research

INTRODUCTION

A key factor learning chemistry and predicting performance is language comprehension (Pyburn,
Pazicni, Benassi & Tappin, 2013). Students’ first requirement for understanding what they read in
chemistry is to understand the language or vocabulary of the content within text and classroom
instruction. Despite this fact, teachers do not always give sufficient thought to the precise words that
they use in the classroom and how this use may affect students’ understanding (Jasien, 2010).
Furthermore, teaching vocabulary is not only allocated to the language teachers, but also allocated to
the content-area teacher (Young, 2005). Content-area teachers make their greatest contribution to
science literacy when they set up situations in which students actively write or speak about their
science experiences.

A great challenge to students learning chemistry and to teachers teaching chemistry is the academic
language in which chemistry is written. Academic language includes language of education,
schooling, and science language (it is Turkish in Turkey) (Snow, 2010). Academic language varies
from discipline to discipline. Specific terms in a discipline make the academic language more
sophisticated and precise. Introducing a lot of words makes chemistry too difficult to understand and
complicated, whereas developing understandings would make it possible for students to develop their
vocabulary as they need new words (Miller, 2005). But sometimes the meanings of new words
contradict everyday meanings. Because students primarily use the words’ in the everyday meanings in
the class (because it is known that students come to the class with pre-existing knowledge), they have
difficulty in interpreting the scientific words' correct meanings (ltza-Ortiz, Rebello, Zollman &
Rodriguez-Achach, 2003). As Michaels, Shouse and Schweingruber (2008) stated in their study
unfortunately there are no native speakers of science; scientific language is foreign for all students. In
this case, it is acceptable to make some interpretations to newly learned terms or concepts from daily
life. For example teacher can use ‘double talk’ in his/her speeches to give more information about the
words which appear both students’ daily lives and science courses (Brown & Spang, 2008). In double
talk, teacher provides a definition for students they assume is not familiar with an idea, the teacher
may choose to offer two versions of the idea like, “a frog is an amphibian, it can live on water and on

* This study was granted by Giresun University Scientific Research Projects Unit (GUBAP — Project No: EGT-BAP-A-
250414-67.

" Dog. Dr., Giresun University Faculty of Education Primary Education Department 28200 Giresun/TURKEY
neslihanultay@gmail.com
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land,” provides students with multiple points of entry for understanding phenomena. In addition, one
who uses such a mode of talk also gains insight into understanding the phenomenon in both vernacular
and nonvernacular modes of talk. Therefore, double talk involves a subtext of attempting to provide
multiple points of access.

To show the transition from daily life meanings to scientific meanings and contrasting two meanings
of dual meaning words is necessary for a teacher (Song & Carheden, 2014) because students with their
initial understandings -that are incorrect scientifically- may have difficulty at learning the scientific
meanings and it may cause the formation of some alternative conceptions or misconceptions. In
science education, it is quite well-known that it is hard to change students’ initial understandings
which may include alternative conceptions or misconceptions (Guzzetti, Williams, Skeels & Wu,
1997; Ultay, 2012). Once students have alternative conceptions or misconceptions, traditional
instruction is become useless in eliminating them (Harrison & Treagust, 2001; Hewson & Hewson,
2003; Palmer, 2003; Ultay, 2015; Ultay & Ultay, 2014). However, it is quite difficult to learn
academic terms and concepts in science courses. In addition, there are some words causing dilemmas
for students because of difference between the word’s daily life meaning and scientific meaning
(Unsal, 2010). There is a set of science vocabulary that needs special attention; they are called dual
meaning vocabulary by Song and Carheden (2014). Dual meaning vocabulary includes words which
are used in both daily life and scientific contexts. Work, energy, salt, organic, elastic, reaction,
infrared, neutral, sugar, etc., can have been counted as dual meaning words in different studies (Jasien,
2010; Kizileik, 2013; Song & Carheden, 2014). Specifically for Turkish language, salt, stable, organic,
bond, freezing, combustion, and some other words have dual meaning because of their using both in
chemistry and daily life. Students faced these words in their daily lives before formal teaching
experience. For example, many of students may have been asked to pass the salt to put in food by their
mother or father for many times. It is expected that students know that salt is something to put the food
making it more delicious. Thus, when students were asked to define the salt, they explained it as “salt
that you put on your food”. When students were asked to define “organic”, they explained it
“something healthier because | think of organic food and because they talk about it all the time on
television” (Song & Carheden, 2014). Thus, students’ everyday ideas and ways of knowing and
talking are largely different from and incompatible with those of science (Warren, Ballenger,
Ogonowski, Rosebery & Hudicourt-Barnes, 2001). In many studies, this conceptualization is called
misconception which is defined as students' everyday ideas are strongly held, may interfere with
learning, and need to be replaced with correct conceptions (Clement, 1982; McDermott, Rosenquist &
van Zee, 1987). And so, everyday experience is viewed as a principal source of the educational
problem (Warren et al., 2001). For this reason, in recent years, researchers have focused on what
students have misconceptions or alternative conceptions, how misconceptions or alternative
conceptions can be remedied, how learning can be improved, how conceptual learning and
development can be provided. Although the language of science has great importance on learning,
there are limited numbers of studies arguing the effect of language in chemistry learning. According to
Song and Carheden (2014) and Pyburn et al. (2013), research on language in science education has
been mainly conducted at the pre-college level and too little attention was paid to the role of language
in chemistry teaching. Nevertheless, it was found that there was a strong relationship between
understanding and right usage of language and the success of general chemistry course (Pyburn et al.,
2013). In this case, the purpose of this study is to investigate how pre-service teachers understand six
selected dual meaning words (freezing, combustion, bond, organic, salt and stable) before and after
traditional chemistry instruction.

Research questions

The following research questions guided this study:

(1) What are the pre-service teachers’ initial understandings of dual meaning words before being
introduced the scientific meanings?

(2) What are the pre-service teachers’ final understandings of dual meaning words after instruction?
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METHODOLOGY

Research Design and Sample

A qualitative study approach was used to answer the research questions. Qualitative studies are used
when something is more important than the numbers. While quantitative studies focus on how much
the students learn or know the research questions or the information about something, qualitative
studies focus on the process of learning and a more detailed whole picture of the research. This study
is aimed to show the whole picture of what the pre-service teachers know about the dual meaning
words and how their knowledge is affected by the instruction.

The study was carried out in a university on the north coast of Black Sea Region in Turkey.
Participants were 29 freshmen pre-service science teachers between 18-21 ages and 18 of them were
females and 11 of them were males. Pre-service teachers had learned chemistry from the first year of
the high school and in the first year of the university education they learned chemistry by General
Chemistry Course four hours in a week and General Chemistry Laboratory Course two hours in a
week in the first semester. Pretest was administered at the beginning of the semester and the posttest
was administered at the end of the semester during one class period (40 minutes).

Before the pretest, pre-service teachers were asked if they wanted to participate in such a study and
three pre-service teachers in the sample did not want to participate in the study, so they were excluded
from the study and their data were not used. The rest of pre-service teachers willingly participated in
the study. Pre-service teachers in the sample did not participate such a research design before. The
researcher asked pre-service teachers about their willingness to participate in the study. She assured
pre-service teachers that they were not obliged to participate in the study and that they would not be
awarded extra points for their participation. The consent of the participants was requested before their
responses in the questionnaire were shared with the reader. Also, the participants were informed about
sharing some demographic information and their consent was requested beforehand. Before and after
the test, some of the dialogue between the researchers and the participants were not reflected in the
study and remained between the two because of the principles of privacy and confidentiality.

Data collection tools

In the study, firstly some dual meaning words were determined by the help of the chemistry textbook.
Selected dual meaning words were freezing, combustion, bond, organic, salt and stable because pre-
service teachers were accustomed to hear these words in their daily lives and the school and because
the study was implemented in the first semester of the academic year (fall semester) so the words
students faced in the content of their chemistry textbooks (for example Petrucci, Harwoon and
Harring, 2008). Then, after the literature review (reviewing the well-known databases (i.e. Academic
Search Complete, Education Research Complete, ERIC, Springer LINK Contemporary) and Google
Scholar with the keywords of “language of science”, “dual meaning”), the questions asking about
these dual meaning words were prepared. The questionnaire included 42 questions for 6 words and
each word had 7 questions. The questionnaire was administered two times, at the beginning of the first
semester and at the end of the first semester. There were 13 weeks between the pre- and posttests. An
example for one dual meaning word in the questionnaire which was administered as pre- and posttest
is given in the following:
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Table 1: Questions for “freezing” word in the questionnaire

“Freezing” in the pretest

“Freezing” in the posttest

1. What firstly comes to your mind when you hear
“freezing”? If helps, you can draw a picture.

2. How did you learn the meaning of that word? Does it
have significance to you? Please explain.

3. How often do you use that word when writing or
reading? Please explain.

4. When you hear that word in a scientific context, does the
meaning of the word change for you? If so, what is that
meaning?

5. Which meaning comes to your mind firstly, when you
hear that word in the class? Please explain.

6. If the meaning of daily use came to your mind, why was
it hard to retain the scientific meaning of the word? Please
explain.

7. Please use that word in a sentence.

1. What firstly comes to your mind when you hear
“freezing”? If helps, you can draw a picture.

2. Has the meaning of the word changed after learning in
the lesson? Please explain.

3. How often do you use that word when writing or
reading? Please explain.

4. When you hear that word in a scientific context, does the
meaning of the word change for you? If so, what is that
meaning?

5. Which meaning comes to your mind firstly, when you
hear that word in the class? Please explain.

6. Has the lesson been effective to learn the meaning of the
word for you? Please explain.

7. Please use that word in a sentence.

Some example students responses are given in the following for the pre and posttests. Because the
study was carried out in Turkey and in Turkish, it is added their translations to English.

2. Bu kelimenin anlamini nasil 6grendiniz? Nasil ogrendlgnmn sizin igin bir onemi var mi1? Aqtkla}mxz

Ry \ \’mejv sawua ML -uf:sr ds m‘QG\a\" \ou \.quix

0 \ 3N¢\n vardu.
" " XDS\\ Dple Ad
Gt w/&\ f \
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Figure 1. 8 number of pre-service teacher’s response for the pretest

2. Bu kelimenin anlamini nasil ii('*rendiniZV Nasil 6grend 1%1m7m sizin i¢in bjr 6nemi var mi? Ag¢iklayiniz.

qoﬁu\du Umcin gne// bir bilg ‘
A | a‘q(h en %\'\gg ci?§3 nde

fre im . ~\nk

re r\gl N
{ \ glﬁl
xfeﬂ/m /qm .’;m cAﬁM

Figure 2. 10 number of pre-service teacher’s response for the pretest

In Figure 1, the question was “How did you learn the meaning of that word? Does it have significance
to you? Please explain”. The pre-service teacher answered this question as “I guess I learned this
concept in my family, but it makes difference how I learned this concept for good understanding”. The
same question was responded 10 number of pre-service teacher in Figure 2 in that way “I learned it in
my childhood but it was a general knowledge. The real learning was in a science course in the 4™
grade of primary school. It does not make difference how I learned it”.

2. Bukelimeyi bir climle iginde kullanimiz?

Svuuu dnemsh e bu’r\u%q (:CE‘AUM

Figure 3. 2 number of pre-service teacher’s response for the posttest
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2. Bu kelimeyi bir ciimle iginde kullaniniz?

Su-\or—w Clo\mo nklos \’0‘&(‘.

Figure 4. 1 number of pre-service teacher’s response for the posttest

In Figure 3, the question was “Please use that word in a sentence”, the answer of 2 number of pre-
service teacher was “I put the water to the freezer to freeze”, and in Figure 4, 1 number of pre-service
teacher responded it as “Liquids have a freezing point”.

The same questions with the other selected dual meaning words were asked to pre-service teachers. In
the study, pre-service teachers took the questionnaires and wrote their answers for each word. They
completed to write the answers in approximately 40 minutes.

Validity and Reliability

The validity and reliability in qualitative researches have not been thought separately (Golafshani,
2003). To be more specific with the term of reliability in qualitative research, Lincoln and Guba
(1985, p. 300) use “dependability”, in qualitative research which closely corresponds to the notion of
“reliability” in quantitative research. They further emphasize “inquiry audit” (p. 317) as one measure
which might enhance the dependability of qualitative research.

To ensure reliability in qualitative research, examination of trustworthiness is crucial. Seale (1999),
while establishing good quality studies through reliability and validity in qualitative research, states
that the “trustworthiness of a research report lies at the heart of issues conventionally discussed as
validity and reliability” (p. 266).

To improve the analysis and understanding of construction of others, triangulation is a step taken by
researchers to involve several investigators or peer researchers’ interpretation of the data at different
time or location (Johnson, 1997). The reliability of the measurement results, two chemistry education
experts read pre-service teachers’ answers and each of them created their own codes and themes. Then
the researcher checked and compared the codes and themes with her own codes and themes. The
interrater reliability coefficient (Cohen’s Kappa) between the experts and the researcher was
calculated as 0.90. After that, the researcher used her own codes and themes while evaluating the data.

The chemistry education experts ensured the appearance (the page setup, the font size, etc), readability
and content validity. Also, six pre-service teachers apart from the participants were read the items and
they let the researcher about any unclear or not understandable points. After that, some minor changes
were made to the items in the questionnaire.

Data Analysis

In data analysis, all data were firstly written as a paragraph concept by concept. After reduction,
similar answers were classified and code lists were created. Then, themes were formed according to
the codes. The same process was repeated for the posttest. Because some questions were different in
pre- and posttests, different codes and themes were appeared in pre- and posttests.

Because data were written as a paragraph, the common answers were outstanding. Almost all pre-
service teachers had started to answer with a definition of the concept, although the first question was
asking a different thing. In the first question, it was asked that “what firstly comes to your mind when
you hear ‘freezing’? If helps, you can draw a picture.” Because pre-service teachers defined ‘freezing’,
thus, from these answers the first theme was formed: definition of the concept. Then in the second
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question, students explained how they learned the meaning of the concept but they did not explain
whether it had significance to them. So, from these answers the second theme was formed: learning.
Thus, all themes were created in this way for pre- and posttests apart from the questions but depending
on the pre-service teachers’ responses.

RESULTS AND DISCUSSION
To answer the research questions the results and discussion from the questionnaire are presented in
this section.

‘Freezing’ Concept
Pre-service teachers’ initial and final understandings of ‘freezing’ concept are shown in Figure 5 and
6.

Definition
*Aliquidtumsinto
. . a solid (f=19)
In chemistry/science *Feeling cold (f=8)
context *Being under 0°C (f=2) :
Learning

*No change (f=12) —

«lt changes, *Daily life (f=15)
it becomes more *School (f=18)
scientific (f=11)

FREEZING

\ When first heard
*Feelingcold (f=14)

*Freezing ofthe
*Requires more research water (f=13)

and mathematical Daily life meaning
information (f=8)

Scientific meaning

*|s more understandable
permanent and easy (f=12)

Figure 5. Pre-service teachers’ initial understandings of ‘freezing’ concept

According to Figure 5, pre-service teachers defined ‘freezing’ as a liquid turned into a solid (f=19),
feeling cold (f=8) and being under 0°C (f=2). Pre-service teachers mostly learned this concept in
school (f=18) and daily life (f=15).
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In chemistry/science Definition

context S :
= *Aliquidturnsinto
No change (f=9) a solid (f=25)

+| think of a liquid

tumnsintoa tBeing colt(=2)
solid (f=22)

FREEZING
In daily life / \ |
+I think of feeling Chemistry course
cold and cold «Effective (f=21)
weather (f=13) *Not effective (f=5)

Figure 6. Pre-service teachers’ final understandings of ‘freezing’ concept

As can be seen in Figure 6, in posttest, pre-service teachers mostly defined the ‘freezing’ concept as a
liquid turned into a solid (f=25). On the other hand, some of them kept relating ‘freezing’ and ‘cold’

(f=2).

When pre-service teachers’ understandings are considered, it is seen that their understanding of
‘freezing’ concept is highly based on their daily life experiences. Furthermore, some pre-service
teachers used ‘freezing’ concept instead of feeling cold especially in winter days. While some of them
defined ‘freezing’ as a liquid turned into a solid, they gave examples of turning water to ice from daily
life. When pre-service teachers heard ‘freezing’, they instantly maybe unconsciously related water and
ice. The reason of this may be that most teachers used daily life experiences that students were more
familiar (Calik, 2005). It may cause a contextual difficulty with the freezing concept associated with
pre-service teachers lack of experience with different substances (Jasien, 2013). Students sometimes
try to use ideas from daily life to explain scientific conceptions, but they may not have a deep
understanding of the scientific view which leads them to make inappropriate applications of daily life
experiences and terminology to scientific matters (Ultay, Durukan & Ultay, 2015). After chemistry
course, although pre-service teachers changed their understandings about ‘freezing’ and they gained
more scientific point of view, there are still some pre-service teachers stated that they thought feeling
cold. Their wrong perception about ‘freezing’ may prevent their scientific understanding because in
the literature some studies have revealed the wrong perception of some terms and these kind of wrong
perceptions and thoughts are get into the language as term misconceptions (Kizileik, 2013; Unsal,
2010). Nevertheless it is claimed that coldness is amisconception (Vosniadou, 2013). It would be quite
difficult to change the alternative conceptions and misconceptions with the scientifically
understandings. In recent years, conceptual learning and overcoming alternative conceptions and
misconceptions have been the most popular research areas in science education (Ultay & Calik, 2016).
Besides applying different techniques and methods to remedying alternative conceptions and
misconceptions, it should be noted that language comprehension is the key factor (Pyburn et al.,
2013).

‘Combustion’ Concept
Pre-service teachers’ initial and final understandings of ‘combustion’ concept is shown in Figure 7 and
8.
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In chemistry/science

context

*No change (f=12)
+lt changes (f=15)
- more
scientific (f=7)
- itis understood

(f=4)

Scientific meaning

how the rxn goes on

Definition

Fire (f=12)

*A chemical event (f=8)

*Burn (f=2)
Learning
+Daily life (f=19)
*School (f=14)

COMBUSTION

When first heard
*Fire(f=18)

AN /
e AN

*includes mathemati

details, experiments
and borrowed words

information, researches,

*Bum(f=5)
*High temperature (f=4)
*Combustion xn (f=2)

cal
Daily life meaning

*is more easy, understandable
permanentand practical (f=12)

(f=10)

Figure 7. Pre-service teachers’ initial understandings of ‘combustion’ concept

According to Figure 7, p

re-service teachers defined ‘combustion’ as a fire (f=12), a chemical event

(f=8) and burn (f=2) in pretest. Pre-service teachers mostly learned this concept in daily life (f=19)

and in school (f=14).

In addition, they thought that the daily life meaning was more easy,

understandable, permanent and practical (f=12).

In chemistry/science

Definition

context
*No change (f=10)

*More scientific (f=5)

In daily life
«Fire (f=15)

*Bumning (f=4)

*Combustion xn(f=12)

*Combustible gases (f=3)

*High temperature (f=7)

*Chemical xn with oxygen (f=16)
+Fire (f=9)
*Heating a substance (f=3)

/!
N

N
/

COMBUSTION

Chemistry course

*Not effective (f=3)
«Effective (f=26)

- learned in detall (f=5)
-learned by observation(f=3)

Figure 8. Pre-service teachers’ final understandings of ‘combustion’ concept

As can be seen in Figure 8, in posttest, pre-service teachers mostly defined the ‘combustion’ as a
chemical reaction with oxygen (f=16), a fire (f=9) and heating a substance (f=3). Most of pre-service

teachers found the course

effective in learning the ‘combustion’ (f=26) because learning was provided

in detail (f=5) and by observation (f=3), but a few of them found the course ineffective (f=3).

When ‘combustion’ concept is considered, it is seen that much more pre-service teachers defined
combustion as a fire in pretest than it was in posttest. It reveals that the chemistry course was effective
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at teaching this concept because most of pre-service teachers defined combustion as a chemical
reaction with oxygen. In addition, pre-service teachers stated that they had learned in detail and they
got the opportunity to make experiments in the chemistry laboratories. Therefore, learning was
become more meaningful and permanent by the chemistry laboratories (Domin, 1999; Hofstein, 2004).
Some chemistry concepts such as dual meaning words often assign strange meanings to well-known
colloquial words and present a special problem when chemists require an exact meaning in a given
context (Jasien, 2011). For instance, while pre-service teachers could have defined combustion in a
scientific way in scientific context, they tended to use ‘fire’ or ‘burn’ in daily life context. Because of
this reason, in today’s society, it is becoming important to have an understanding of the concepts and
processes of science, as well as a grasp of the language of science, to be an informed citizen (Holbrook
& Rannikmae, 2007; Miller, 2005). An understanding of science and the processes of science is
essential to full participation in life Despite the centrality of science to our life and to the progress of
our society, many students fail to acquire scientific knowledge, understanding, and abilities (Fang,
2004).

‘Bond’ Concept
Pre-service teachers’ initial and final understandings of ‘bond’ concept are shown in Figure 9 and 10.

Definition

*Chemical bonding (f=9)

*Interaction between two or
more substances(f=9)

*Relation(f=7)

In chemistry/science *Garden(f=7)
context *Rope (f=2) L )
earnin
«No change (f=12) _g
+It changes (f=13) *Daily life (f=9)

- included detailed *School (f=14)

information(f=7)
- more
scientific (f=3)

sincludes researches,
experiments,
mathematical information(f=5)

\ When first heard
*Chemical bonding(f=17)
*Relation(f=6)
*Garden(f=5)

Scientific meaning /

Daily life meaning

*is more familiar
and frequently used

(f=5)
Figure 9. Pre-service teachers’ initial understandings of ‘bond’ concept

In Figure 9, pre-service teachers’ initial understandings of ‘bond’ concept are seen. Pre-service
teachers related ‘bond’ with ‘chemical bonding’ (f=9), relation (f=7), garden (f=7), rope (f=2) and
they defined it as an interaction between two or more substances (f=9). Pre-service teachers mostly
learned this concept in school (f=14), and some of them learned this concept in daily life (=9).

Copyright © International Journal of New Trends in Arts, Sports &Science Education 9


http://www.ijtase.net/

B T ISSN: 2146 - 9466
VTN IJ A E www.ijtase.net

International Journal of New Trends in Arts, Sports &Science Education - 2019, volume 8, issue 1

In chemistry/science Definition

context
*No change (f=13) *Chemical bonding(f=23)
*Interaction between two or

*I think of chemical o sUbSIaRREST=1)
bonding (/=29) \ / *Relation (f=1)
BOND

Chemistry course
. / \ «Not effective (f=2)
In daily life Effective (f=23)

. . 2 - leamned in detail (f=6)
+| think of relation (f=2) ; 2
I think of garden (f=1) - learmed by observation (f=4)

Figure 10. Pre-service teachers’ final understandings of ‘bond’ concept

As can be seen in Figure 10, pre-service teachers related ‘bond” concept with chemical bonding ( f=23)
and relation (f=1), and defined it as an interaction between two or more substances (f=4). Most of
pre-service teachers found the chemistry course effective at understanding the meaning of the ‘bond’
concept (f=23) because they stated that they learned in detail (f=6) and by observation in the course

(f=4).

In pretest, because pre-service teachers mostly learned the meaning of ‘bond’ at school, they defined it
by using ‘chemical bonding’ and ‘interaction between two or more substances’ instead of daily life
meanings. But still, some of them related ‘bonding’ concept with relation, garden and rope. In Turkish
language, ‘bonding’ have different meanings such as relationship between friends or family members,
garden in which fruits are growing and rope which was used to tie something. Science terms are used
with very specific meanings, yet because many of these terms have different meaning in everyday life,
students can become confused (Jasien, 2010; Haider & Abraham, 1991). Nevertheless, when most of
pre-service teachers first heard ‘bonding’, they thought of ‘chemical bonding’. In the former dual
meaning words, pre-service teachers found the scientific meaning was difficult because of
mathematical information and including researches, they found the daily life meaning was more
familiar. In posttest, surprisingly, almost all pre-service teachers defined ‘bonding’ scientifically
except one person. They found the chemistry course was effective at learning the concept and they
tended to think scientific meaning almost all the time.

‘Organic’ Concept
Pre-service teachers’ initial and final understandings of ‘organic’ concept are shown in Figure 11 and
12.

According to Figure 11, all pre-service teachers related ‘organic’ concept with natural and pure (f=30)
and organic fruits and vegetables (f=3). A few of pre-service teachers defined ‘organic’ as a substance
containing C, H and O elements (f=2). Pre-service teachers mostly learned this concept in daily life
(f=17) and school (f=13).

As can be seen in Figure 12, pre-service teachers related ‘organic’ concept with natural and pure
(f=16) and they defined it as a substance containing C, H and O elements (f=11). A few of pre-service
teachers related ‘organic’ with organic fruits and vegetables (f=3). Most of pre-service teachers found
the chemistry course effective at understanding the meaning of the ‘organic’ concept (f=15) because
they stated that they learned in detail (f=5) and by observation in the course (f=1).
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Definition

*Natural, pure (f=30)

*Organic fruits and vegetables(f=3)

A substance that contains
C,HandO (f=2)

- learning in detail

(f=6)

- more scientific (f=4)

Scientific meaning /

*includes chemical knowledge,
scientificinformation,
and researches (f=8)

In chemistry/science
context
*No change (f=11)
«lt changes (f=17)
- organic chemistry

(=7

Learning
«Daily life (f=17)

/ +School (f=13)
Daily life meaning

*is more permanent, visual,
understandable and familiar

(f=7)
Figure 11. Pre-service teachers’ initial understandings of ‘organic’ concept

ORGANIC

When first heard

*Organic fruits and vegetables(f=22)

*Organic chemistry course (f=2)

*A substance that contains
C,HandO (f=2)

In chemistry/science
context

*No change (f=8)

+| think of a substance that

contains C, H and O(f=13)
+| think of organic chemistry (f=7)

Figure 12. Pre-service teachers’ final understandings of ‘organic’ concept

Definition

*Natural, pure (f=16)

*A substance that contains
C,HandO (f=11)

*Organic fruits and vegetables(f=3)

ORGANIC

Chemistry course

*Not effective (f=7)

Effective (f=15)

- learned in detail (f=5)

- learned by observation(f=1)

In daily life

+| think of organic
fruits and vegetables(f=13)

Before the instruction, pre-service teachers often defined the ‘organic’ concept by its everyday
meaning. The reason of this may be pre-service teachers did not have many opportunities to use them
in scientific contexts (Song & Carheden, 2014). Pre-service teachers mostly related ‘organic’ concept
with natural and pure because they often saw some news about a fruit or vegetable was organic if it
was grown naturally. It was also understood that pre-service teachers’ knowledge about ‘organic’ was
limited with organic fruits and vegetables and being natural. A few pre-service teachers related
‘organic’ concept with a substance containing carbon, hydrogen and oxygen atoms. After the
instruction, most of pre-service teachers kept using ‘natural and pure’ to define ‘organic’ concept. It
shows that the everyday meanings of ‘organic’ concept were rooted in pre-service teachers’ thinking
after instruction so that they struggled with retaining the scientific meanings of it (Song & Carheden,
2014). In addition, some pre-service teachers learned the scientific meaning of ‘organic’ and used it in
their responses. On the other hand, they still continued to think organic fruits and vegetables in daily
life context. This shows us that pre-service teachers’ everyday meanings and ways of using language
differed from those of science (Warren et al., 2001). According to Itza-Ortiz et al. (2003), students
give different responses depending upon the context. For instance, they make a scientific explanation
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if the teacher asks the question in a scientific context; they say the daily life meaning of the concept, if

the question is asked in a daily life context.

‘Salt> Concept
Pre-service teachers’ initial and final understandings of ‘salt’ concept are shown in Figure 13 and 14.

Definition
*Athingthat puts into foods(f=21)
) . *NaCl(f=4)
In chemistry/science «Neutral substance (f=3)
context *Sea salt (f=2) .
Learning
*No change (f=10) s
+It changes (f=17) +Daily life (f=22)

- salt xns (f=8) *School (f=6)
- more
scientific (f=3)
- different salts apart
from NaCl (f=3) SALT
/ \ When first heard
Scientific meaning *Athing that puts into foods(f=22)

*Seasalt(f=1)
sincludes scientific words, *Expensive(f=1)

formulas, experiments, Daily life meaning

researches(f=5)
*is more practical, familiar
and understandable

(=8)
Figure 13. Pre-service teachers’ initial understandings of ‘salt’ concept

In Figure 13, most of pre-service teachers defined ‘salt’ concept as a thing that can be put into foods
(f=21) in pretest. Some of them related ‘salt’ concept with NaCl (f=4), neutral substance (f=3) and
sea salt (f=2). Because ‘salt’ concept was frequently used in daily life, most of pre-service teachers
stated that they had learned this concept in their daily lives during eating something (f=22). A few of
them stated that they learned the scientific meaning of the concept in school (f=6), although they had
heard in their daily lives before school. Because pre-service teacher found the daily life meaning was
more practical, familiar and understandable (f=8), ‘a thing that can be put into foods’ came in their
minds (f=22) when they firstly heard ‘salt’.

In chemistry/science Definition

context . :
“No change (f=13) A substance that is formed

2 after acid-base xn(f=15)
| think of a substance »Athing that puts into foods(f=12)
that is formed after -NaCl (f=2)
acid-base xn(f=16)
+| think of NaCI(f=6)

SALT

Chemistry course

In ilv li *Not effective (f:3)
Indalyife - / \\ -Effective (f=19)

+| think of a thing - learned in detail (f=5)

that puts into foods (f=19) - learned by experiments (f=1)

Figure 14. Pre-service teachers’ final understandings of ‘salt” concept
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According to Figure 14, pre-service teachers defined ‘salt’ as a substance that was formed as a
resultant of acid-base reaction (f=15) in posttest. But many of pre-service teachers held the thought
that ‘salt’ was a thing that can be put into foods (f=12) and NaCl (f=2).

Another dual meaning word was ‘salt” which pre-service teachers faced much more time before
school. Besides, most of them stated that they had learned this concept in their daily lives during
eating. Pre-service teachers defined ‘salt’ as a thing that can be put into foods before the instruction. It
was acceptable because ‘salt’ concept has different meanings from those in chemistry. After the
instruction, half of the pre-service teachers could have explained ‘salt’ scientifically while anyone
could not have explained in the pretest. It shows that the chemistry course was effective as seen in
their responses about the course. But still, most of pre-service teachers insisted on thinking ‘salt’ as a
thing that can be put into foods in daily life context. Even if they knew the scientific meaning of the
word, they insisted on using everyday meaning (ltza-Ortiz et al., 2003). This confusion can be
overcome by using ‘double talk’ (Brown & Spang, 2008). In double talk, teacher provides a definition
for students they assume is not familiar with an idea, the teacher may choose to offer two versions of
the idea like, “salt is a chemical compound, it is formed from the reaction between an acid and a base”.
Thus, pre-service teachers hear the scientific definition with the dual meaning word and they do not
imagine the daily life meaning all the time when they hear the word.

‘Stable’ Concept
Pre-service teachers’ initial and final understandings of ‘stable’ concept are shown in Figure 15 and
16.

Definition

*Personal characteristic (f=22)
*Being stable as a result of

|n Chemlstrv/SCIence electron exchange(f:4)
context +Stable atoms, elements(f=3) .
Learning

*No change (f=13) %

«It changes (f=14) *Daily life (f=15)
- more *School (f=10)
scientific (f=12)

STABLE

/ \ When first heard
Scientific meaning *Personal characteristic (f=21)

*Stable atoms, elements(f=6)

*is complex and includes
scientificinformation, formulas,

Daily life meaning
andresearches (f=9)

*is more understandable, familiar
and easy to understand

(f=7)
Figure 15. Pre-service teachers’ initial understandings of ‘stable’ concept

As can be seen in Figure 15, most of pre-service teachers related ‘stable’ concept with personal
characteristic (f=22) and stable atoms and elements (f=3). Some of them defined ‘stable’ as a result of
electron exchange (f=4). Most of pre-service teachers learned this concept in their daily lives (f=15),
while some learned in school (f=10). Pre-service teachers found the scientific meaning was difficult
because it was complex and included scientific information, formulas and researches (f=9).
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In chemistry/science Definition

context ) *Being stable as a result of
*No change (f=12) electron exchange(f=13)

+| think of stable atoms e
1 *Personal characteristic(f=8
elements (f=15) \ / -4

«I think of that stable *Stable atoms, elements (f=7)

atoms do not form
compounds f=4) STABLE

Chemistry course
In daily life / \\ *Not effective (f=5)
Effective (f=20)

+| think of personal :
Lt - learned different knowledge(f=4)
charactenistic (=9) - remembered former knowledge(f=2)

Figure 16. Pre-service teachers’ final understandings of ‘stable’ concept

According to Figure 16, pre-service teachers defined ‘stable’ as a result of electron exchange (f=13).
Some of pre-service teachers related ‘stable’ with personal characteristic (f=8) and stable atoms and
elements (f=7). Most of pre-service teachers found the chemistry course effective (f=20) at learning
the meaning of the concept because they stated that they learned different knowledge (f=4) and
remembered former knowledge in the course (f=2).

When pre-service teachers’ understandings of ‘stable’ concept, it was seen that they related it with a
personal characteristic which meant ‘self-confident’ in English. Because the dual meaning word
‘stable’ had many different meanings in scientific and daily life contexts, pre-service teachers
preferred to remind the daily life meanings as happened in the other dual meaning words. After the
instruction, most of pre-service teachers defined ‘stable’ as a state of happened after electron
exchange. In these scientific explanations, traditional chemistry teaching was effective but some pre-
service teachers still held the idea of ‘self-confident’ as a personal characteristic. The results of the
questionnaire indicated that, although the majority of students were able to “correctly” contextualize
the meaning of stable, significant confusion still remained. This problem may be associated with an
inability to contextualize, a lack of conceptual understanding, or some combination of the two (Jasien,
2010).

CONCLUSIONS

The research findings reported here suggest that pre-service teachers mostly constructed the dual
meaning words in their daily lives in this study because they met them before formal education. So, it
was quite difficult to change their understandings. When these pre-service teachers learned the dual
meaning words scientifically, they continued to use both scientific and daily life meanings together.
The reason of this was explained by pre-service teachers as being more familiar to daily life meanings
of dual meaning words. This can be overcome by providing much more opportunities to use dual
meaning words in scientific contexts (Song & Carheden, 2014). For instance, pre-service teachers
should be given some opportunities to make experiments in chemistry laboratories because it is well-
known that learning becomes meaningful and permanent by hands-on activities (Domin, 1999).

As Jasien (2011) reported in his study, some dual meaning chemistry concepts often assign strange
meanings to well-known colloguial words and present a special problem when chemists require an
exact meaning in a given context. In this research, all concepts have different meanings from their
daily life meanings. After the instruction, majority of pre-service teachers learned the scientific
meanings, they used scientific meanings in a scientific context, and they continued to use daily life
meanings in a daily life context as found in other studies in the literature (ltza-Ortiz et al., 2003;
Jasien, 2011; Warren et al., 2001). This may be associated with their inability to contextualize and a
lack of conceptual understanding (Jasien, 2010). It can be suggested that to use context-based learning
approach may provide students the needed context to understand the concepts in their scientific
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contexts. Context-based learning approach provides the relevant contexts that contribute positively to
the learning of the concepts (Ultay, 2017). In this sense, it is expressed that an effective learning takes
place if students can relate a concept and its practices to the real world that includes their own culture,
family or friends (Tekbiyik, 2010; Yam, 2005).

In developing world, to be an informed citizen, it is becoming important to have an understanding of
the science and processes of science (Holbrook & Rannikmae, 2007; Miller, 2005). This can be
provided as follows: Teachers can support their speeches by using ‘double talk’ (Brown & Spang,
2008). For example the teacher may provide two versions of the meaning (scientific and daily life).
Pre-service teachers hear the scientific definition with the dual meaning word and they do not imagine
the daily life meaning all the time when they hear the word. If pre-service teachers’ first
understandings including alternative conceptions or misconceptions are not taken into account, in
following stages of learning, it will be impossible to change their hard-core understandings (Lakatos,
1970).
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Bu aragtirmanin amaci, ilkdgretim 7. Smf 6grencilerinin matematik dersinde cebir konusunda etkilesimli tahta ile
zenginlestirilmis 0grenme ortaminda kavram yanilgilarini gidermeye yonelik farkli teknikler kullanilarak ortaya ¢ikan
6grenme sonucunu incelemektir. Bu arastirma, 2016-2017 egitim-6gretim yilinda Izmir il merkezinde bulunan bir Ortaokulda
iki farkl1 subede &grenim goren 38 6grenci ile yapilmistir. Ogrencilerin cebir konusunda sahip olduklar1 kavram yamlgilarii
belirlemek i¢in Thelma Perso’nun (1992) hazirlamig oldugu “Diagnostic Test-Conceptions in Algebra” testindeki sorular
kullanilmigtir. Bu sorularla hedefimiz ThelmaPerso’ nun ortaya koydugu 19 kavram yanilgisini tespit etmektir. Her bir soru
belli bir kavram yanilgisini ortaya ¢ikarmak i¢in yoneltilmistir. Bazi sorular ise birden fazla kavram yanilgisin1 6lgmektedir.
Veriler SPSS 10.0 yazilimi yardimiyla analiz edilerek sonuclar tablolara donistiiriilmiistiir. Bu ¢alisma bize etkilesimli
tahtanin, cebir konusunda yasanan kavram yanilgilarinin giderilmesinde, deney grubu ile kontrol grubu arasinda anlamli bir
fark oldugunu gostermistir.

Anahtar Terimler: Etkilesimli Tahta, Kavram Yanilgisi, Cebir

ABSTRACT

The main goal of this research is to analyze the result of learning outcomes that occurs by using different techniques to
prevent miscoceptions that exits in the learning process which is enrichened by smart boards for algebra class at 7 th grades.
This study was carried out at a Secondary School in izmir, at the two classes of with 38 students, during 2016-2017 education
year. An algebra test that has 30 questions was carried out to identify the miscoceptions of students about algebra. The
questions in the test were taken from the study “Diagnosic Test-Conceptions in Algebra” which belongs to Thelma Perso
(1992). Our goal in term of asking these question is to analyse 19 miscoceptions that was revealed by ThelmaPerso. Each
question was asked to reveal a certain concept error. Some questions reveals more than one miscoceptions. The datas were
analysied by SPSS 10.0 software. Followingly the result were showed in the charts.This research indicates that these is a
significant difference between the experimental and control group in terms of preventing miscoceptions that occurs in the
process of using smart boards for the algebra class.

Key Words: Smart Board, Miscoceptions, Algebra

GIRIS

Matematigin, diisiinme becerisini gelistiren en onemli araglardan biri oldugu bilinir. Biz insanlarin
diger canlilardan en temel farki diisiinebilmemiz ve karsilastifimiz olaylart degerlendirip sartlar
kendimize gore yeniden hazirlayabilme becerimizdir. Bu sebeple temel egitimin Onemli yapi
taglarindan biri belki de en dnemlisi matematiktir (Umay, 2003). Matematik bir¢ok alana ayrilir, bu
alanlardan en 6nemlilerinden biri kuskusuz cebirdir. Cebir, oriintiilerin, kurallarin ve sembollerin bir
dilidir (O’Bannon, ReedandJones, 2002). Cebir konularmin matematik derslerinde 6gretilmeye
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baslandigi andan itibaren 6grencilerin bu konulart 6grenmede zorlandiklar1 fark edilmistir. Birgok
calisma neticesinde Ogrencilerin cebir kavramlarini (denklem, esitlik, degisken, cebirsel ifadeler,
bilinmeyen gibi) anlamada zorluk yasadiklar1 ve kavram yanilgisina sahip olduklar1 belirlenmistir
(Baki, 1998; Dede ve Argiin, 2003; Ersoy & Erbas, 1998; Kaput, 1999; Kieran, 1992; MacGregor &
Stacey, 1993).

Kavram yanilgisi ise, bir 6grencinin uzun siireden beri dogru olarak kabul ettigi, birden fazla durumda
ortaya ¢ikan, kolay degismeyen ve matematiksel gergeklerle ¢elisen kavramalaridir (Chiu, Kessel,
Moschkovich&Muinoz-Nufiez, 2001). Kavram yanilgilar1 basarty1 olumsuz etkiledigi gibi matematige
kars1 olumsuz tutumun ortaya cikmasina da sebep oldugu aciktir. Yaklagik 25 yildir yapilan
arastirmalarda Ogrencilerin diisiinme bi¢imi, muhakeme etme giicli (reasoning) ve problem ¢dzme
becerileri ile birlikte sahip olduklart kavram yanilgilar1 da incelenmektedir (Heinze, 2005;
Henningsen&Stein, 1997) Son yillarda diger tilkelerde oldugu gibi tilkemizde de kavram yanilgilari ile
ilgili olan ¢aligmalar artmugtir.

Thelma Perso (1992), 6grencilerin cebir ile ilgili sahip olduklar1 kavram yanilgilarini incelemis ve bu
kavram yanilgilarini {i¢ kategoride gruplandirmistir:

1-harflerin cebirdeki yerini anlama,

2-degiskenleri kullanma ve

3-denklem ¢ozerken cebirsel kurallart kullanma.

Perso’ya (1992) gore bu gruplandirma sunlar1 igermektedir:

Harflerin cebirdeki yerini anlama:

1) Ogrenciler harflerin matematikte bir anlaminin olmadigin diisiinmektedirler.

2) Ogrencilere gore harfler alfabede oldugu gibi siralanr.

3) Harflerin alfabetik siralamada oldugu gibi sayisal konum belirttiklerini diistinmektedirler

4) Ogrenciler katsayis1 bir olan harflerin degerinin*“1” e esit oldugunu diisiinmektedirler.

5) Her harfin sadece bir degerinin olduguna inanmaktadirlar. Bir soruda b = 4 ise diger biitiin
sorularda da b = 4 kabul edilmektedir.

6) Ogrenciler, harflerin sadece rakam olabilecegini diisiinmektedirler. Yani ab gibi bir ifadeyi iki
basamakl1 bir say1 gibi diisiinmektedirler. Onlara gdre a ve b birer rakam olmalidir. Bu nedenle ab=8
esitliginin miimkiin olmadigini diisiinmektedirler.

7) Ogrencilere gore harfler nesneleri gdsterir. 2m+3n gibi bir cebirsel ifadesi 2 muz ve 3 nar1 temsil
etmektedir.

8) Harfler sayilar gibi davranmaz. Ornegin, x +y + z = x + t + z esitliginde “y” nin higbir zaman “t” ye
esit olmamasi gibi.

2-Degiskenleri Kullanma
9) Ogrenciler “+” veya “-
2+a=2a.

10) Ogrenciler islemlerin sirasim dikkate almamaktadirlar. Yapabileceklerini diisiindiikleri islemden
baslamayi tercih etmektedirler.

11) Cebirsel olarak “=" isareti bir eylem belirtmesine ragmen 6grenciler 2s+5 ya da 5-c islemlerinde
oldugu gibi cebirsel ifadeleri bir matematiksel islem yapma seklinde yorumlamamaktadirlar.

12) Matematikte her zaman soldan saga dogru islem yapildigini diisiinmektedirler.

13) Ogrenciler cebirde parantezlerin dnemini dikkate almamaktadirlar. Ornegin, 2(a+b) ifadesini 2a+b
olarak yorumlayabilmektedir.

c__9

ile isaretlerinin daima sonug iirettiklerine inanmaktadirlar. Ornegin,

3-Denklem Cozerken Cebirsel Kurallar1 Kullanma

14) Ogrenciler bir denklemin diger tarafinda ters islem yapma yerine, aym islemi yapmayi
diisiinmektedirler.

15) Sayilari, degiskenleri ve isaretleri birbirinden ayr diistinmektedirler.

16) Cikarma igleminin degisme 6zelligine sahip oldugunu diisiinmektedirler.
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17) Ters islemlerin gereksizligine inanmaktadirlar.
18) Harflerin soldan saga eslestiklerine inanmaktadirlar.
19) Harflerin kelimeler i¢in bir etiket olduklarim diistinmektedirler.

Glinlimiizde &grencilerin ilgileri ve ihtiyaclar1 dogrultusunda matematik dersini teknolojik
gelismelerden ayr1 bir ders olarak diistinemeyiz. Bu sebeptendir ki 20. yiizyilin sonlarinda Amerika
basta olmak iizere ¢ogu iilke egitim sistemlerinin temeline teknolojik smiflar almistir. Ulkemizde de
devlet okullarinda etkilesimli tahtalar dgrencilerin egitimine sunulmustur. Bu araglar1 sinif icersinde
kullanarak 6grencilerin bilgilere rahat bir sekilde ulagmalar1 ve 6grenme ortaminda veya disinda
bilgiyi rahat¢a birbirleriyle paylasmalar saglanabilir. Bu sekilde Ogrenciler yasadiklar1 kavram
yanilgilarinin daha kolay farkina varabileceklerdir.

Ulkemizin kalkinmasi igin; toplumumuzu olusturan bireylerin diisiinmesi, iiretmesi ve sorgulamasi
gerekir. Bu niteliklere sahip bireyleri yetistirmek i¢in, caga ayak uyduran egitim sistemine ve 0gretim
programlarina gereksinim duyariz. Toplumun; bilgi sahibi, kendini gelistiren, yeniliklere acik, bilgiyi
arastiran ve kullanan, uyumlu insanlara ihtiyaci vardir. Bu ihtiyag¢ ancak, ilerleyen teknolojinin sahip
oldugu imkéanlar1 6grencilerin ve egitimcilerin kullanmasi sayesinde gerceklesir (Kesan & Kaya,
2007).

Cok hizl bir sekilde kendini degistiren ve gelistiren teknoloji, siiphesiz giinlimiizde biz insanlar i¢in
vazgecilmez bir gereksinimdir. Bireylerin bu teknolojiye uyum saglamasi, 6grenebilmesi ve sundugu
imkénlardan faydalanabilmesi i¢in bilgi, beceri, tutum ve aligkanlik sahibi olmalar1 gereklidir. Ayni
zamanda, tipki diger alanlardaki gibi, egitim alaninda da degisim ve gelisim olmas1 sarttir (Oral,
2004). Giiniimiizde insanlarin; bilgiye ulasmasi, bilgiyi analiz edebilmesi ve diizenleyebilmesi
saglanmak istenir (Akkoyunlu, 1995).

Bilisim teknolojisinde oldukca gelisme saglayan olusumlardan biri de etkilesimli tahtalardir.
Etkilesimli tahtalar bilgisayar, projeksiyon makinesi ve dokunmaya duyarli genis bir elektronik
tahtadan olusmaktadir (BECTA, 2010). Etkilesimli tahta, bilgisayar ve dijital projeksiyonun
baglanmasiyla ¢alisan ve dokunmaya duyarli olarak kontrol edilebilen sunum cihazidir (Shenton &
Pagett, 2007).

Eger 6grenme ortaminda tesirli olarak kullanilirsa birgok firsat sunabilen etkilesimli tahta; gorselligin
tesirli kullanilabilmesi, animasyonlarin kullanilabilmesi ve iletisim agisindan degerlendirildiginde
matematik 0grenimi i¢in ¢ok faydalidir. Etkilesimli tahtanin matematik 6gretimine farkli bir boyut
kazandirdigr aciktir (Yuan & Yi Lee, 2012). Diger derslere nazaran Ogrenilmesi ve oOgretilmesi
oldukca giic olan matematik derslerinde, etkilesimli tahtadan faydalanilmasmin sagladigi olumlu
yonlerin ilerleyen zamanlarda ortaya ¢ikmasi kaginilmazdir. Bu arastirmanin amaci, ilkdgretim 7. Sinif
Ogrencilerinin matematik dersi cebir konusunda etkilesimli tahta ile zenginlestirilmis Ogrenme
ortaminda, kavram yanilgilarin1 gidermeye yonelik farkli teknikler kullanilarak ortaya ¢ikan 6grenme
sonucunu incelemektir.

Bu calismada matematik egitiminde secilen cebir alt 6grenme alaninda etkilesimli tahta kullanimimin,
ogrencilerin akademik basarilarina ve kavram yanilgilarinin giderilmesine etkisi arastirilacaktir. Elde
edilecek sonuglarin arastirmaci, idareci ve 6gretmenlerde etkilesimli tahta kullanimina iligkin bir goris
olusturacag1 diisiiniilmektedir. Etkilesimli tahta kullanimi sayesinde &grencilerin 6grenmeye daha
hevesli hale gelmeleri, bilgi ile teknoloji arasindaki bagi kurabilmeleri, beklenmektedir.

Problem Ciimlesi

Aragtirma Problemi: “Ortaokul 7. simif matematik dersi cebir konusunda etkilesimli tahta ile
zenginlestirilmis 6grenme ortaminin Ogrencilerin bagarisi ve kavram yanilgilarinin giderilmesinde
etkisi var midir?”’ sorusunun arastirilmasidir.
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Alt Problemler

1.Etkilesimli tahta ile zenginlestirilmis Ogrenme ortaminin ortaokul 7. Smf cebir konusunda
Ogrencilerin kavram yanilgisi 6lgeginden aldiklar1 puanlar arasinda anlamli bir fark var midir?

2.Etkilesimli tahta kullanimmin 7. simif 6grencilerinin cebirdeki harflerin anlamia yonelik sahip
olduklar1 kavram yanilgilarinin giderilmesinde etkisi var midir?

3.Etkilesimli tahta kullaniminin 7. sinif 6grencilerinin degiskenleri kullanmaya yonelik sahip olduklari
kavram yanilgilarinin giderilmesinde etkisi var midir?

4 Etkilesimli tahta kullaniminin 7. sinif 6grencilerinin denklem ¢ozerken cebirsel kurallar1 kullanmaya
yonelik sahip olduklar1 kavram yanilgilarinin giderilmesinde etkisi var midir?

YONTEM

Arastirma Modeli

Aragtirma iki farkli boliim seklinde gelistirilmistir. Aragtirmanin birinci agsamasinda; literatiir taramasi
yapilarak farkli kaynaklar incelenmistir. Bu kaynaklar genel matematik egitimine, cebire, kavram
yanilgisina ve etkilesimli tahtaya yonelik calismalar olarak smiflandirilmis, yararli olabilecek tiim
kaynaklar edinilmistir.

Aragtirmanin problemi; ortaokul 7. Simf Ogrencilerin cebir konusundaki kavram yanilgilarinin
giderilmesinde, etkilesimli tahta kullaniminin etkisinin incelenmesidir. Etkilesimli tahta ile
zenginlestirilmis 6grenme ortaminin 7. sinif 6grencilerinin matematik derslerinde akademik basarisina
ve kavram yanilgilarim1 gidermeye yonelik arastirmayi amaglayan bu calismada, deneysel desen
uygulanmistir. Bu arastirmada deney ve kontrol gruplarini olustururken deneklerin ya da gruplarin
seckisiz atanmasi ya da eslestirilmesi gibi bir durum gerceklestirilmemistir. Bu, ¢aligmanin bir
siirliligl olarak tamimlanmustir. Deneysel yontem cesitlerinden olan yari-deneysel desen; egitim
arastirmalarinda siklikla kullanilan, kisilerin deney ve kontrol grubuna rastgele dagitilamadig:
durumlarda kullanilan deneysel yontemdir (Cepni, 2007). Arastirmamizda da gruplar tamamen
rastgele secgilmemistir. Cilinkii se¢tigimiz okulda siniflar sabittir ve bu arastirma igin siniflarda
herhangi farklilik yapmak olasi degildir. Uygulama yapilmadan &nce, bilgi seviyeleri birbirlerine
paralel olan iki sinifin secimi igin ¢alismalar yapilmistir. Ogrencilerin bilissel ve duyussal olarak yakin
seviyede olmalari i¢in okul idaresinin, ders 6gretmenlerinin ve rehber 6gretmenin goriisleri alinmugtir.
6. Sinifta Ogrencilerin not ortalamalarina gore simif seviyeleri esit olacak sekilde 4 ayri simifa
boliinmesi, sene sonunda yapilan yilsonu &gretmenler kurulunda alinan kararlara gore yapildig
goriilmiistiir. Bu sebeple arastirmanin yontemi yar1 deneysel desen olarak tasarlanmustir.

Calisma Grubu '
Aragtirmanin ¢alisma grubunu Izmir il merkezindeki bir ortaokulda 7. Simifta iki farkli subede 6grenim
goren toplam 38 6grenci olusturmaktadir.

Veri Analizi

Arastirmanin ikinci kisminda 6grencilerin cebir konusunda sahip olduklar1 kavram yanlgilarini
belirlemek igin Thelma Perso’nun hazirladigi 30 soruluk “Cebir Testi” kullanilmistir. Cebir testi ve
sorularin cevaplari Ek 1°da verilmistir. Testte olan tiim sorular ¢oktan se¢meli seklindedir. Test ii¢
boliimden olugmaktadir. Birinci bolimdeki sorular, arastimanin ilk kavram yamilgisina, ikinci
boliimdeki sorular ikinci kavram yanilgisina ve {igiincli boliimdeki sorular ti¢iincii kavram yanilgisina
yonelik, kavram yanilgilarini ortaya ¢ikarici sorulardan olugmustur. Testteki sorular, Thelma Perso
‘nun (1992) hazirlamis oldugu “ Diagnostic Test- Conceptions in Algebra” testindeki sorularin
Tiirkgeye uyarlanmis, daha sonra alan ve dil uzmanlariyla yapilan goriismeler sonucunda yeniden
diizenlenmis halidir. Testin giivenirligi Recai Akkaya’nin “Ilkdgretim 6-8. Sinif 6grencilerinin cebir
O0grenme alanindaki kavram yanilgilar1 (2006)” adli makalesindeki Orneklem iizerinde yapilan
analizlerle belirlenmistir. Testin alfa gilivenirlik katsayist 0,74 olarak hesaplanmistir. Bu sorular ile
Thelma Perso’ nun ortaya koydugu 19 kavram yanilgisini tespit etmek amaglanmistir. Her bir soru
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belli kavram yanilgisini ortaya ¢ikarmak i¢in yoneltilmistir. Bazi sorular birden fazla kavram
yanilgisini lgmektedir.

Bulgular ve Yorumlar
Bulgular
Calismamizin bu boliimiinde 6grencilerin verdigi yanitlarin istatistiki degerlendirme 15181nda deney ve

kontrol grubundaki kavram yanilgilari ile ilgili bulgular ve yorumlar yer alacaktir.

Etkilesimli tahta ile zenginlestirilmis 6grenme ortaminin ortaokul 7. Sinif 6grencilerinin cebir
konusunda basarisina etkisi var midir?

Tablo 1. Normallik Testi

Kolmogorov-Smirnov(a) Shapiro-Wilk
Grup Istatistik SD P degeri Istatistik SD P degeri
Deney 149 20 200(%) 918 20 092
Kontrol 160 18 200(*) 915 18 105

Deney ve kontrol grubundaki 6grencilerin yaptiklar her dogru i¢in 1 puan vererek okudugumuz test
sonuclarina gore puanlar normal dagilim gosterip gostermedigi tespit edilmistir. 50 den az veriye sahip
oldugumuz i¢in shapiro-wilk kullanilmistir ve p degeri 0,05 ten biiyiik oldugu i¢in normal dagilim
gosterdigi kabul edilmistir.

Tablo 2. Descriptives

Grup Istatistik StandarHata
Puan Deney Ortalama 14,9500 1,31284
95% Confidence Interval for | Lower Bound 12,2022
Mean Upper Bound 17,6978
5% Trimmed Mean 14,5556
Median 13,5000
Variance 34,471
Std. Deviation 5,87121
Minimum 7,00
Maximum 30,00
Range 23,00
Interquartile Range 8,50
Skewness ,989 ,512
Kurtosis ,687 ,992
Kontrol Ortalama 12,8889 ,78336
95% Confidence Interval for | Lower Bound 11,2361
Mean Upper Bound 14,5416
5% Trimmed Mean 12,6543
Median 12,5000
Variance 11,046
Std. Deviation 3,32351
Minimum 9,00
Maximum 21,00
Range 12,00
Interquartile Range 5,25
Skewness 877 ,536
Kurtosis ,357 1,038

Normal dagilim gosterdigini anlamak igin bir bagka yol olan ¢arpiklik ve basikliga baktigimizda da
carpiklik basiklik degerlerinin -1,5 ile +1,5 arasinda oldugunu goriiyoruz. O halde normallik sagladig
ikinci defa goriilmiistiir ve t testi yapilmaya karar verilmistir.
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Tablo 3. Bagimsiz Orneklemler igin T-Testi

ISSN: 2146 - 9466
www.ijtase.net

Levene's Test
for Equality of
Variances t-test for Equality of Means
Sig. 95% Confidence
(2- Mean Std. Error Interval of the
F Sig. T Df tailed) | Difference | Difference Difference
Lower | Upper | Lower | Upper | Lower Upper Lower Upper Lower
Puan | Equal
variances 4,713 ,037 | 1,311 36 ,198 2,06111 1,57193 -1,12691 | 5,24913
assumed
Equal
variances
not 1,348 | 30,602 ,187 2,06111 1,52879 -1,05852 | 5,18075
assumed

T testi sonuglarina baktigimizda sig degerinin 0,05 ten kiigiik oldugunu goériiyoruz. O halde deney
grubu ve kontrol grubu arasinda anlamli bir fark vardir.

Harflerin Cebirdeki Yerini Anlama

Tablo 4. Harflerin Matematikte Bir Anlamu Yoktur.

Kavram yanilgisi Hangi soruda Kavram yanilgisi sayist
gectigi
1.Ogrencilere gére harflerin 0 1 2 3 4
cebirde higbir 1-c, 2-a, 3-C, Deney grubu 19 1 0 - R
anlamui yoktur. 7-c %95 %5
Kontrol grubu | 6 9 3 - -
%33,3 %50 | %16,6

Ogrencilere gore harflerin cebirde higbir anlami yoktur, kavram yanilgisma baktigimizda deney
grubunun %95 inin bu kavram yanilgisina sahip olmadiklarini ve kontrol grubunda ise sadece %33,3
likk bir 6grenci grubunun bu kavram yanilgisina sahip olmadigim goriiyoruz. O halde dgrencilere gore
harflerin cebirde higbir anlami yoktur, kavram yanilgisinin giderilmesinde etkilesimli tahtanin etkisi

oldugu agiktir.

Tablo 5. Harfler Alfabede Oldugu Gibi Siralanir.

Kavram yanilgisi

Hangi soruda gegtigi

alfabede oldugu gibi siralanir.

1.0grencilere ~ gore  harfler

6-b

Kavram yanilgist
sayisl

0 1

Deney grubu

20 -
%100

Kontrol grubu

18 -

%100

Ogrencilere gore harfler alfabede oldugu gibi siralanir kavram yanilgisina baktigimizda hem deney
grubundan hem de kontrol grubundan bu kavram yanilgisina diigen herhangi bir 6grenci olmamustir.

Tablo 6. Harfler Alfabetik Siralamada Oldugu Gibi Sayisal Konum Belirttir.

Kavram yanilgisi

Hangi soruda gectigi

konum belirtir.

1.0grencilere gore harfler alfabetik
siralamada  oldugu gibi sayisal

4-3, 10-c

Kavram yanilgisi sayisi
0 1 2
Deney grubu 14 4 2
%70 %20 %10
Kontrol grubu 8 9 1
%44,4 %50 %5,5
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Ogrencilere gore harfler alfabetik siralamada oldugu gibi sayisal konum belirtir, kavram yamilgisina
bakildiginda deney grubunda %70 lik bir 6grenci grubunda bu kavram yanilgisina rastlamamis
olmamiza ragmen kontrol grubunda %44,4 lik 6grenci grubunda bu kavram yanilgist goriilmemistir.
O halde ogrencilere gore harflerin alfabetik siralamada oldugu gibi sayisal konum belirtir, kavram
yanilgisinin giderilmesinde etkilesimli tahtanin etkisi vardir.

Tablo 7. Katsayis1 Bir Olan Harflerin Degeri “1” e Esittir.

Kavram yanilgisi Hangi soruda Kavram yanilgis1 sayis1
gectigi
1.Tek kalan harfler 0 1 2 3 4 5
1 e esittir. 4-d, 5-c, 5-d, 8-C, 9- | Deney 13 7 - - - -
c grubu %65 %35
Kontrol 8 7 1 2 - -
grubu %44,4 %38,8 %5,5 %11,1

Tek kalan harfler 1 e esittir, kavram yanilgisina bakildiginda deney grubunda %65 lik bir 6grenci
grubunda bu kavram yanilgis1 goriilmez iken kontrol grubunda % 44,4 liikk bir 6grenci grubunda bu
yanilgiya rastlanmamustir. O halde tek kalan harfler 1 e esittir, kavram yanilgisinin giderilmesinde
etkilesimli tahtanin etkisi vardir.

Tablo 8. Her harfin Sadece Bir Degeri Vardir.

Kavram yanilgis1 Hangi soruda gectigi Kavram yanilgisi sayisi
0 1 2 3
Her harfin sadece bir degeri | 1-a, 3-a, 6-b Deney grubu 17 3 - -
vardir. %85 %15
Kontrol grubu 14 2 2 -
%77,7 %11,1 %11,1

Ogrencilere gore her harfin sadece bir degeri vardir, kavram yamlgisina bakildiginda deney grubunda
% 85 lik bir 6grenci grubunda bu kavram yanilgisi goriilmez iken kontrol grubunda ise % 77,7 lik bir
Ogrenci grubunda bu kavram yanilgisina rastlanilmamigtir. O halde 6grencilere gore her harfin sadece
bir degeri vardir, kavram yanilgisinin giderilmesinde az da olsa etkilesimli tahtanin etkisi vardir.

Tablo 9. Harfler Sadece Rakamdir.

Kavram yanilgisi Hangi soruda gectigi Kavram yanilgisi sayisi
1.0grencilere gore harfler sadece 0 1
rakam olabilir. 4-b Deney grubu 20 -
%100
Kontrol grubu 18 -
%100

Ogrencilere gore, ab gibi bir ifade iki basamakli bir sayidir. Onlara gore a ve b birer rakam olmalidir.
Bu nedenle ab=8 esitliginin miimkiin olmadigim diisiinmektedirler. Ogrencilere gére, harfler sadece
rakam olabilir, kavram yanilgisina bakildiginda hem deney grubunda hem de kontrol grubunda bu
kavram yanilgisina rastlanilmamistir.

Tablo 10. Harfler Nesneleri Gosterir.

Kavram yanilgisi Hangi soruda Kavram yanilgisi sayisi
gectigi
1.0grencilere ~ gdre 0 1 2 3 4 5
harfler nesneleri | 1-d, 2-b, 5-d, 7-a, | Deney grubu | 16 4 - - - -
gosterir. 9-d %80 %20
Kontrol 8 7 3 - - -
grubu %44.,4 %38,8 %16,6
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Ogrencilere gére 2m+3n gibi bir cebirsel ifadesi 2 muz ve 3 nari temsil etmektedir. Ogrencilere gore,
harfler nesneleri gosterir, kavram yanilgisina bakildiginda deney grubunda %80 lik bir &grenci
grubunda bu yanilgiya rastlanilmamisken kontrol grubunda sadece %44,4 liik bir 6grenci grubunda bu
yanilgr goriilmemistir. O halde demek ki Ogrencilere gore harfler nesneleri gosterir, kavram
yanilgisinin giderilmesinde etkilesimli tahtanin etkisi vardir.

Tablo 11. Harfler Sayilar Gibi Davranmaz.

Kavram yanilgisi Hangi soruda gectigi Kavram yanilgisi sayisi
1.0grencilere gore harfler 0 1 2
sayilar gibi davranmaz. 2-d, 8-b Deney grubu 16 4 -
%80 %20
Kontrol grubu 13 5 -
%72,2 %27,7

Ogrencilere gore, x + y + z = x + t + z esitliginde “y” hicbir zaman “t” ye esit degildir. Ogrencilere
gore harfler sayilar gibi davranmaz, kavram yanilgisina bakildiginda deney grubunda % 80 lik bir
Ogrenci grubunda bu kavram yanilgisina rastlanilmamisken kontrol grubunda bu kavram yanilgisinin
rastlanilmadig1 6grenci grubu oram %72,2 dir. Oranlar birbirine yakin olmasina ragmen arada yine de
bir fark vardir. O halde demek ki dgrencilere gore harfler sayilar gibi davranmaz, kavram yanilgisinin
giderilmesinde etkilesimli tahtanin etkisi vardir.

Degiskenleri Kullanma

Tablo 12. “+” veya “-* ile “=" Isaretleri Daima Sonug¢ Uretir.

Kavram yanilgisi Hangi  soruda Kavram yanilgis1 sayist
gectigi
1.Ogrencilere  gore 0 1 2 3 4 5
“4+7” ve “-* igaretleri 11-b, 12-a, 13- Deney grubu 6 5 9 - - -
daima sonug iiretir. b, 14-b, 15-a %30 %25 %45
Kontrol grubu | 4 8 4 2 - -
%22,2 %44,4 %22,2 %11,1

Ogrencilere gore, 2+a=2a Ornegi gibi “+” ve “-“ isaretleri daima sonug iretir, kavram yanilgisina
bakildiginda deney grubunda % 30 luk bir 6grenci grubunda bu yanilgi goriilmez iken kontrol
grubunda % 22,2 lik bir 6grenci grubunda goriilmemistir. Bu yanilgimi giderilmesinde etkilesimli tahta
etkili olmustur.

Tablo 13. islemlerin Sirast Onemli Degildir.

Kavram yanilgisi Hangi soruda gectigi Kavram yanilgisi sayisi
1.Ogrencilere gore islemlerin sirasi 0 1
6nemli degildir. 18-a Deney grubu 2 18
%10 %90
Kontrol grubu 4 14
%22,2 %77.7

Ogrencilere gore islemlerin siras1 dnemli degildir, yapabileceklerini diisiindiikleri islemden baslamay1
tercih etmektedirler. Bu kavram yanilgisina bakildiginda deney grubunda %10 luk bir 6grenci
grubunda bu yanilgiya rastlanilmamisken kontrol grubunda bu oran % 22,2 dir. O halde iglemlerin
siras1 onemli degildir, kavram yanilgisimin giderilmesinde beklenenin aksine akilli tahtanin olumlu bir
etkisi goriillmemistir.
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Tablo 14. Cebirsel Olarak “=” [sareti Bir Eylem Belirtmesine Ragmen Ogrenciler Cebirsel Ifadeleri
Bir Matematiksel Islem Yapma Seklinde Yorumlamamaktadirlar.

Kavram yanilgisi Hangi soruda Kavram yanilgisi sayisi
gectigi
Ogrencilere gore cebirsel 0 1 2 3 4 5
olarak “="isareti 11-b, 12-b, 13-b, Deney grubu | 14 4 2 -
bir eylem belirtmesine | 14-b, 15-c %70 %20 %10
ragmen &grenciler 2s+5 ya Kontrol 10 3 N N
da 5-c islemlerinde oldugu grubu %55 %444
gibi cebirsel ifadeleri bir
matematiksel islem yapma
seklinde
yorumlamamaktadirlar.

Ogrencilere gore cebirsel olarak “=" isareti bir eylem belirtmesine ragmen 6grenciler 2s+5 ya da 5-C
islemlerinde oldugu gibi cebirsel ifadeleri bir matematiksel islem yapma seklinde yorumlamamasi,
kavram yanilgisina bakildigi zaman bu kavram yanilgis1 deney grubunda % 70 lik bir 6grenci
grubunda goriilmez iken kontrol grubunda % 55 lik bir kontrol grubunda bu kavram yanilgisina
rastlanilmamustir. O halde etkilesimli tahta cebirsel olarak “=" igareti bir eylem belirtmesine ragmen
Ogrenciler 2s+5 ya da 5-c islemlerinde oldugu gibi cebirsel ifadeleri bir matematiksel islem yapma
seklinde yorumlamama, kavram yanilgisim giderilmesinde etkili olmustur.

Tablo 15. Matematikte Her Zaman Soldan Saga Dogru Islem Yapilur.
Hangi soruda gectigi

Kavram yanilgisi Kavram yanilgisi sayist

1.Ogrencilere gore matematikte 0 1
her zaman soldan saga dogru | 14-a Deney grubu 17 3
islem yapilir. %85 %15
Kontrol grubu 18 -
%100

Ogrencilere gore matematikte her zaman soldan saga dogru islem yapilir, kavram yanilgisina
bakildiginda deney grubunda % 85 lik bir 6grenci grubunda bu yanilgr goériilmemisken kontrol
grubunda ise higbir 6grenci de bu yanilgiya rastlanilmamistir. O halde beklenenin aksine 6grencilere
gore matematikte her zaman soldan saga dogru islem yapilir, kavram yanilgisinin giderilmesinde
etkilesimli tahtanin olumlu etkisi s6z konusu degildir.

Tablo 16. Parantezlerin Onemini Yoktur.
Hangi soruda gectigi

Kavram yanilgisi Kavram yanilgisi sayisi

1.Ogrencilere gore cebirde 0 1 2
parantezler énemli degildir. | 17-a, 18-a Deney grubu 2 12 6
%10 %60 %30
Kontrol grubu 4 11 3
%22,2 %61,1 %16,6

Ogrencilere gore cebirde parantezler onemli degildir, Ornegin, 2(a+b) ifadesini 2a+b olarak
yorumlayabilmektedir. Bu kavram yanilgisina bakildiginda deney grubunda % 10 luk bir 6grenci
grubunda bu yanilgr goriilmemisken kontrol grubunda ise % 22,2 lik bir 6grenci grubunda bu
yanilgiya rastlanilmamistir. O halde 6grencilere gore cebirde parantezler 6nemli degildir, kavram
yanilgisina gore etkilesimli tahtanin olumlu bir etkisi goriilmemistir.
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Denklem Cozerken Cebirsel Kurallar Kullanma
Tablo 17. Denklemin Diger Tarafinda Ayni Islem Yapilir.

Kavram yanilgisi Hangi soruda Kavram yanilgisi sayist
gectigi
1.Ogrencilere  gore 0 1 2 3 4 5 |6
bir denklemin diger | 20-b, 21-a, 22-¢, | Deney 3 10 4 2 1 - -
tarafina  da aym | 23-a, 25-c, 26-C | grubu %15 %50 %20 %10 %5
islem yapilir. Kontrol 2 9 2 5 - - -
grubu %11,1 %50 %11,1 %27,7

Ogrenciler denklemin diger tarafinda ters islem yapma yerine, ayni islemi yapmay1 diisiinmektedirler.
Ogrencilere gore bir denklemin diger tarafina da aym islem yapilir, kavram yanilgisina bakildiginda
deney grubunda % 15 lik bir 6grenci grubunda bu kavram yanilgisi goriilmemis iken kontrol grubunda
denklemin diger tarafina da aymi islem yapilir, kavram yanlgisinin giderilmesinde az da olsa
etkilesimli tahtanin etkisi vardir.

Tablo 18. Sayilar, Degiskenler ve Isaretleri Birbirinden Ayridir.

Kavram yanilgisi Hangi soruda gectigi Kavram yanilgisi sayisi
1.Ogrencilere gore 0 1 2 3
sayilar, degiskenler ve | 24-c, 25-d, 26-c
isaretler birbirinden Deney grubu 8 11 1 -
farklidir. %40 %55 %5
Kontrol grubu 4 6 8 -
%22,2 %33,3 %44,4

Ogrencilere gore sayilar, degiskenler ve isaretler birbirinden farklidir, kavram yamlgisinin
giderilmesinde deney grubunda % 40 lik bir 6grenci grubunda bu yanilgi goriilmemisken kontrol
grubunda % 22,2 lik bir dgrenci grubunda bu yanilgiya rastlanilmamigtir. O halde 6grencilere gore
sayilar, degiskenler ve isaretler birbirinden farklidir, kavram yanilgisinin giderilmesinde etkilesimli
tahtanin etkisi vardir.

Tablo 19. Cikarma Isleminin Degisme Ozelligi Vardir.

Kavram yanilgisi Hangi soruda gegtigi Kavram yanilgisi sayisi
1.Ogrencilere gére cikarma 0 1 2
isleminin degisme ozelligi | 22-b, 24-d Deney grubu 13 7 -
vardir. %65 %35
Kontrol grubu 11 5 2
%61,1 %27,7 %11,1

Ogrencilere gére ¢ikarma isleminin degisme &zelligi vardir, kavram yanilgisina bakildiginda deney
grubunda % 65lik bir 6grenci grubunda bu kavram yanilgisi goriilmemisken kontrol grubunda % 62,1
lik bir 6grenci grubunda bu kavram yanilgisina rastlanilmamistir. O halde 6grencilere gore ¢ikarma
isleminin degisme 6zelligi vardir, kavram yanilgisinin giderilmesinde etkilesimli tahtanin az da olsa
etkisi vardir.

Tablo 20. Ters Islemler Gereksizdir.

Kavram yanilgist Hangi soruda gectigi Kavram yanilgisi sayisi
1.0grencilere  goére  ters 0 1 2
islem gereksizdir. 20-b, 24-d Deney grubu 12 3 5
%60,1 %15 %25
Kontrol grubu 3 9 6
%16,6 %50 %33,3

Ogrencilere gore ters islem gereksizdir, kavram yanilgisina bakildiginda deney grubunda % 60,1 lik
bir 6grenci grubunda bu kavram yanilgisina rastlanilmamisken kontrol grubunda % 16,6 Iik bir
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Ogrenci grubunda bu kavram yanilgis1 goriilmemistir. O halde 6grencilere gore ters islem gereksizdir,
kavram yanilgisinin giderilmesinde etkilesimli tahtanin etkisi vardir.

Tablo 21. Harfler Soldan Saga Eslesir.

Kavram yanilgisi Hangi soruda gectigi Kavram yanilgisi sayisi
1.Ogrencilere gore 0 1 2 3
harfler soldan saga dogru | 27-a, 29-b, 30-a Deney grubu 9 11 - -
eslesirler. %45 %55
Kontrol grubu 8 8 2 -
%44,4 %44,4 %11,1

Ogrencilere gore harfler soldan saga dogru eslesirler, kavram yamilgisina bakildigi zaman deney
grubunda %45 lik bir 6grenci grubunda bu kavram yanilgisina rastlanilmamisken kontrol grubunda %
44,4 ik bir 6grenci grubunda bu kavram yanilgisi goriilmemistir. O halde 6grencilere gore harfler
soldan saga dogru eslesirler, kavram yanilgisinin giderilmesinde etkilesimli tahtanin etkisi yoktur.

Tablo 22. Harfler Kelimeler I¢in Bir Etikettir.

Kavram yanilgisi Hangi soruda gectigi Kavram yanilgisi sayisi
1.Ogrencilere gore 0 1 2 3
harfler kelimeler igin | 27-b, 28-a, 29-d Deney grubu 12 4 3 1
birer etikettir. %60 %20 %15 %5
Kontrol grubu 5 9 3 1
%27,7 %50 %16,6 %5,5

Ogrencilere gore harfler kelimeler icin birer etikettir, kavram yanilgisina bakildigi zaman deney
grubunda %60 lik bir 6grenci grubunda bu kavram yanilgisina rastlanilmamisken kontrol grubunda %
27,7 likk bir 6grenci grubunda bu kavram yanilgist goriilmemistir. O halde 6grencilere gore harfler
kelimeler i¢in birer etikettir, kavram yanilgisinin giderilmesinde etkilesimli tahtanin etkisi vardir.

Deney ve Kontrol Grubu Arasindaki Fark

“Harflerin yerini anlama”(1-8), “Degiskenleri kullanma”(9-13) ve “Denklem c¢ozerken cebirsel
kurallar1 kullanma”(14-19) kavram yanilgilarinin deney grubu ve kontrol grubu arasinda anlamli bir
fark var midir?

Tablo 23. Deney ve Kontrol Grubu Arasindaki Fark

Sube * KY Tiirii Crosstabulation
KY Tiirli
denk yorum Harfleri kullan Harflerin Anl Total

Sube A Count 108 61 65 234
% within Sube 46,2% 26,1% 27,8% 100,0%

% within KY Tiiril 56,0% 44,5% 72,2% 55,7%

% of Total 25,7% 14,5% 15,5% 55,7%

B Count 85 76 25 186

% within Sube 45,7% 40,9% 13,4% 100,0%

% within KY Tiiril 44,0% 55,5% 27,8% 44,3%

% of Total 20,2% 18,1% 6,0% 44,3%

Total Count 193 137 90 420
% within Sube 46,0% 32,6% 21,4% 100,0%

% within KY Tiiril 100,0% 100,0% 100,0% 100,0%

% of Total 46,0% 32,6% 21,4% 100,0%

“Harflerin yerini anlama”(1-8), “Degiskenleri kullanma”(9-13) ve “Denklem ¢6zerken cebirsel
kurallar1 kullanma”(14-19) kavram yanilgilarinin deney grubu ve kontrol grubu arasinda anlamli bir
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fark olup olmadig1 hipotenizi inceledigimiz zaman frekanslar iizerinden analiz yapacagimiz i¢in Chi-
Square testini yapildiginda anlamli bir fark ortaya ¢iktig1 goriilmiistiir.

Sonug, Tartisma ve Oneriler

Elde edilen bulgulara gore arastirmanin sonuglari soyle siralanabilir.

1.Harflerin matematikte bir anlami yoktur, kavram yanilgisinin giderilmesinde etkilesimli tahtanin %
65 etkisi vardr.

2.Harfler alfabede oldugu gibi siralanir, kavram yanilgisinin giderilmesinde etkilesimli tahtanin etkisi
yoktur ¢iinkii hem deney grubunda hem de kontrol grubunda bu yanilgiya rastlanilmamaistir.

3.Harflerin alfabetik siralamada oldugu gibi sayisal konum belirtir, kavram yanilgisinin giderilmesinde
etkilesimli tahtanin% 30 etkisi vardir

4.Katsayis1 bir olan harflerin degeri “1” e esittir, kavram yanilgisinin giderilmesinde etkilesimli
tahtanin %25 etkisi vardir.

5.Her harfin sadece bir degeri vardir, kavram yanilgisinin giderilmesinde etkilesimli tahtanin % 15
etkisi vardir.

6.Harfler sadece rakam olabilir, kavram yanilgisinin giderilmesinde etkilesimli tahtanin etkisi yoktur
¢linkii hem deney grubunda hem de kontrol grubunda bu kavram yanilgisina rastlanilmamustir.

7.Harfler nesneleri gosterir, kavram yanilgisinin giderilmesinde etkilesimli tahtanin %40 etkisi vardir.

8.Harfler sayilar gibi davranmaz, kavram yanilgisinin giderilmesinde etkilesimli tahtanin % 15 etkisi
vardir.

1313 __%

9. “+” veya ile igaretleri daima sonug iiretir, kavram yanilgisinin giderilmesinde etkilesimli
tahtanin % 10 etkisi vardir.

10. Islemlerin siras1 6nemli degildir, kavram yanilgismin giderilmesinde etkilesimli tahtanm etkisi
yoktur.

11.Cebirsel olarak “=" isareti bir eylem belirtmesine ragmen Ogrenciler 2s+5 ya da 5-c islemlerinde
oldugu gibi cebirsel ifadeleri bir matematiksel islem yapma seklinde yorumlamamaktadirlar, kavram
yanilgisinin giderilmesinde etkilesimli tahtanin % 20 etkisi vardir.

12.Matematikte her zaman soldan saga dogru islem yapilir, kavram yanilgisinin giderilmesinde
etkilesimli tahtanin etkisi yoktur.

13. Cebirde parantezlerin 6nemi yoktur, kavram yanilgisinin giderilmesinde etkilegimli tahtanin etkisi
yoktur.

14.Bir denklemin diger tarafinda ters islem yapma yerine, ayni islemi yapmak gerekir, kavram
yanilgisinin giderilmesinde etkilesimli tahtanin % 5 etkisi vardir.

15.Sayilar, degiskenler ve isaretleri birbirinden ayridirlar, kavram yanilgisinin giderilmesinde
etkilesimli tahtanin % 20 etkisi vardir.

16.Cikarma islemi degisme 6zelligine sahiptir, kavram yanilgisinin giderilmesinde etkilesimli tahtanin
%10 etkisi vardir.

17.Ters islemler gereksizdir, kavram yanilgisinin giderilmesinde etkilesimli tahtanin %45 etkisi vardir.

18.Harfler soldan saga eslesirler, kavram yanilgisinin giderilmesinde etkilesimli tahtanin % 5 etkisi
vardir.

19.Harfler kelimeler igin bir etikettir, kavram yanilgisinin giderilmesinde etkilesimli tahtanin %35
etkisi vardir.
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[Ikdgretim birinci ve ikinci kademesinde 6grenciler matematiksel kavramlarmn farkina varirlar ve bu
kavramlar1 aktif bir sekilde kullanmaya baslarlar. Bu kavramlar1 kullanmalarini saglayan gerekli bilgi,
beceri, terimler bu kademede 6gretilir (Duran, 2013). Bu sebeple 6grencilere her iinitede olduk¢a ¢ok
kavram Ogretilir. Her bir okul kademesinde 6grendikleri kavramlar diigiiniirsek, bir iist kademede
zorluk yasamamalar1 icin, 6grencilerin bu kavramlar1 dogru yapilandirilmalari ve uygun semalara
yerlestirmeleri gerekir. Bu siirecte 6grencilerde olan kavram yanilgilari belirlenmeli ve giderilmelidir.
Bu calismada etkilesimli tahtanin 7. Siif cebir konusunda kavram yanilgilarinin giderilmesinde etkili
oldugu sonucu elde edilmistir. Eger etkilesimli tahta kullanimi tiim okullardaki 6gretmenler tarafindan
etkili bir sekilde kullanilirsa iilke genelinde 6grencilerde kavram yanilgisinin azaltilmasinda etkili
olabilir.

Etkilesimli tahta ile 6grencilere izletilen videolar ve etkinlikler ¢esitlendirilir ve 6gretime dogru bir
sekilde entegrasyonu saglanirsa cebir basarisi daha ileri diizeye tasmnabilir ve cebir konusunda
karsilastigimiz kavram yanilgilar1 azalabilir. Bu konu arastirmacilar tarafindan daha derinlemesine
incelenebilir.

Bu calismay1 yaparken incelenen makalelerin daha ¢ok kavram yanmilgilarii tespit etmeyi
amagcladiklar fark edilmistir. Buna karsin kavram yanilgilarinin yok edilmesi i¢in yapilan ¢aligmalarin
oldukga az oldugu goriilmistiir (Tirkdogan, vd. 2015). Literatiirde yurt disinda yapilan ¢alismalarda
matematik egitiminde kavram yanilgisin1 gidermek iizere yapilan arastirmalar mevcuttur. (Golan,
2011; Prescott & Mitchelmore, 2005; Swedosh & Clark, 1997; Yazdani, 2006). Yurt i¢i literatiiriine
baktigimizda ise kavram yanilgisi giderme aragtirmalarinin genelde fen egitiminde yapildigini goriiriiz
(Cepni, 2009; Cetingiil & Geban, 2011; Tashdere, 2013). Bu calisma ve benzer c¢aligmalar ile
matematik egitiminde karsilastigimiz kavram yanilgilarini gidermeye yonelik katki saglanabilir.

Ayn1 zamanda, teknolojiyi aktif kullanmak i¢in 6gretmenlere verilen hizmet-i¢i egitimlerin uygulama
yapmaya yonelik, uzun siiregte, kiigiik gruplar seklinde ve brans bazinda olmasi daha faydalidir.
Ayrica diizenlenecek hizmet i¢i egitimlerde yasca ve mesleki kidemce fazla olan Ogretmenlerin
teknoloji bilgilerini arttirmak i¢in ¢esitli dnlemler alinmalidir. Teknolojinin 6gretime basarili bir
sekilde entegre edebilmesi i¢in gerekli Onlemler alinmali, 6gretmenlere uygulamali egitimler
verilmelidir. Bu hizmet i¢i egitimler sonucunda Ogretmenlerin, aldig1 egitimleri 6grenme ortaminda
ogrenciler ile paylagmasi faydali olacaktir.

Su da bir gercek ki lisans egitimi sirasinda teknoloji kullanilarak egitim olan &gretmen adayimin
meslek hayatina basladigi zaman sinif ortaminda teknoloji kullanmaya daha yatkin ve istekli oldugu
goriiliir. Dolayisiyla lisans egitimi sirasinda ne kadar teknoloji destekli egitim verilirse 6gretmen aday1
da aymi dogrultuda ilerleyecektir. Ayrica 6gretmen adayi teknolojiyi kullanmaya ne kadar olumlu
tutum igerisinde olursa olsun lisans egitimi sirasinda uygulamali egitim almadig takdirde meslek
hayatina bagladiginda teknolojiyi kullanmama ihtimali yiiksektir. Bu yilizden 6gretmen adaylaria bu
teknolojiyi kullanarak uygulama yapabilecekleri 6gretim alanlari sunulmalidir.
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EXTENDED ABSTRACT

The main goal of this research is to analyze the result of learning outcomes that occurs by using
different techniques to prevent miscoceptions that exits in the learning process which is enrichened by
smart boards for algebra class at 7 th grades. At this research our model is last test control model. Our
research was carried out quasi-experimental study. in this method, the group which existed previously
were taken without a change, but one of this groups was chosen as a control group by drawing lots.
However, it is paid attention that the groups that were included in the research have the same qualities.
This study was carried out at Kestelli Serife Eczacibas1 Secondary School in Izmir, at the classes of
7/A and 7/B with 38 students, during 2016-2017 education year. For the experimental group, the
teaching was done by using just smart boards in 12 teaching hours, just as it was carried out in the
curriculum. Lots of animations were watched on the internet sites as z-books and vitamin, algebra
games were played on the smart boards, students attended to all the activities during the teaching
process. In the control group, the classical way was used to teach. An algebra test that has 30 questions
was carried out to identify the miscoceptions of students about algebra. The questions in the test were
taken from the study “Diagnosic Test-Conceptions in Algebra” which belongs to Thelma Perso
(1992). The questions in that study were translated into Turkish, then by negatiating with the language
and area-related experts, they were regulated. The test reliability is determined by analysing the
samples that are used by Recai Akkaya in his studies. The alpha reliability coefficient of the test is
0,74. Our goal in term of asking these question is to analyse 19 miscoceptions that was revealed by
ThelmaPerso. Each question was asked to reveal a certain concept error. Some questions reveals more
than one miscoceptions. The datas were analysied by SPSS 10.0 software. Followingly the result were
showed in the charts. This research indicates that these is a significant difference between the
experimental and control group in terms of preventing miscoceptionsthat occurs in the process of
using smart boards for the algebra class.

EK A

CEBIR TESTI

ACIKLAMA: Sevgili arkadaslar asagida sorulari dikkatlice okuyup size dogru gelen segenegi
isaretleyiniz. Sorular1 bos birakmayiniz. Siireniz 30 dakikadir. Katiliminizdan dolay1 tesekkiir ederim.
1) a + 5 ifadesinde “a” i¢in ne soyleyebilirsiniz?

a) 1 b) Bilinmeyen

c) Higbir anlami yok d) Higbiri

2) 3¢ + 7¢ = ? isleminin sonucu nedir?

a) 10 cevizb) 3c + 7c

c) 10c d) 100

3) 6 + b = ? isleminin sonucu nedir?

a)7b)6+b

C) Higbir anlami yok d) b

4) a+b+c=a+z+ cifadesinin dogrulugu hakkinda ne sdyleyebilirsiniz?
a) Her zaman dogru b) Her zaman yanlis

c) b =z d) Higbiri

5) Eger 3 ile p ¢arparsam sonug ne olur?

a) 3 x p yada 3p b) Sadece 3x p

c) Sadece 3p d) Higbiri

6) a + b + ¢ = ? ifadesinin sonucu nedir?

a) Ug say1 sirayla toplanmis b) 6

) Neye esit oldugunu sdylenemez. d) 3
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7) Hangisi daha biiyiiktiir 3 x n mi yoksa n + 3 mii ?
a)3xnb)yn+3

c) ikisi birbirine esittir d) “ n” ye bagl olarak degisir.
8) Eger 2xy =240 ve x =4 isey =?
a)y=30b)y=0

c)y=1d)y=60

9)2m=10isem="?

aym=8b)m=5

C) “m” harfi metreyi gosterir. d) Higbiri
10)a=7,c=9iseb="?
a)b=6b)b=b

c)b=8d)b=11

11) Egera+c=7isea+b+c=?
a)8b) 12

)7+cd)y7+b

12)6+c="?

a) 6¢cb) 7

c) 6 + ¢ d) Higbiri

13)6x +2y +x =7

a) 7x + 2y b) 8x2y

c) 8xy d) 6x2 + 2y

14) m + 4 ifadesine 3 eklersem sonug ne olur?
a)3m+4b)7m

c) m + 7 d) Higbiri

15) 6xy ifadesine 5 eklersem ne olur?
a) 11xy b) 6xy +5

c) 30xy d) Higbiri
16)e+f=29isee—-3+f=?

a) 33 b) 26

c)32d) 24
17)k=j+mvek+j+m=12ise k =?
a)k=3b)k=6

c) 221d) 273

18) m =5n + 1, n degeri 2 artarsa m degeri ne olur?
aym=7n+1b)m=53
cgm=5n+11d)m=10n+1

19) Yandaki sekil bir karedir. C =4ave A=a2isea="?
a)a=3b)a=4

c)a=ad)a=9
20)b+5=4bise b="?
a)b=5/3b)b=4b +5
c)b=3/5d)b=0

21) x —53 =220 ise x-54 =?

a) 274 b) 219

c) 221d) 273

22)m-24=8isem="?

a) 3b)-16

c) 16 d) 32
23)k—-m+4=16isek—-m="?
a)20b) 8

c)12d) 16

24) 9 = 24 -5z ise z=?

a)3b)-3
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) 9/19d) 10

25) 12 — 2x = 4x + 3 ise x=?

a) x =12 /15 b) x =16 /15

c)x=9/6d)x=7/10

26)z+2(y-3)=9y—-8isez="

a)z=7y-5b)z=11ly-2

C)z=11ly+14d)z=7y-2

27) Ceren kirtasiyeden tanesi 3 milyon olan kalemlerden ve tanesi 2 milyon olan defterlerden aliyor. k:
aldigr kalemlerin sayisini; d: aldigi defterlerin sayisin1 gostermektedir. Ceren kasaya 15 milyon
Odedigine gore asagidakilerden hangisi dogrudur?

a) 3d + 2k = 15 milyon b) k + d = 15 milyon

¢) 3k+ 2d = 15 milyon d) 6k+ d = 15 milyon

28) Ebru pazardan tanesi 2 milyon olan limonlardan ve tanesi 3 milyon olan karpuzlardan aliyor.

a : aldig1 limonlarin sayisi ; b : aldig1 karpuzlarin sayisi ise 2a + 3b ne anlama gelir?

a) 2 tane limon ve 3 tane karpuz b) 32 milyon

¢) 23 milyon d) Limon ve karpuza 6dedigi para

29) Ahmetlerin giftliginde tavuk ve horozlari vardir. Tavuklarin sayisi horozlarin sayisinin 5 katidir. T
: tavuklarin sayisin1 ve H : horozlar1 sayisini gosterdigine gore asagidakilerden hangisi dogrudur?
a)5=T+Hb)5T=H

c)T=5Hd)5T xH

30) SORU : “Hangi sayinin yarisinin i¢ katindan dért ¢ikartirsak on yedi eder?” Bu soruyu
¢Ozebilmek i¢in yazilabilecek denklem asagidakilerden hangisidir?

a)2/3x+4=17b)3/2x-4 =17

) 3/2x + 4 =17 d) Higbiri
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ABSTRACT

This study investigated the efficacy of graphic organizer on junior secondary school students’ cognitive writing development
skills. The study also determined the influence of school type and gender on the performance of students taught with graphic
organizer (GO). The study was necessitated because of the problem of non-readable hand-writings of the pupils in junior
secondary schools. The quasi-experimental design which involved the pre-test, post-test, control group design was employed for
the study. The research sample was drawn from two randomly selected junior secondary schools from lle-1fe, Oyo State, Nigeria.
Students from the sampled class were further stratified along gender. The instruments used for collecting data were Graphic
Organizer Achievement Test (GOAT) and the graphic organizer (GO). Graphic Organizer Achievement Test (GOAT) was pilot
tested for reliability using the test-retest method of three weeks interval and Pearson Moment Product Correlation coefficient
analysis revealed a reliability coefficient value of .78. The two hypotheses were tested using t-test. Findings indicated that,
students taught with the graphic organizer performed better than those taught with conventional method. It was shown that the
gender of pupils was not a factor in the performance of students when they were taught with Graphic Organizer. Based on the
findings, it was recommended that teachers should used. Graphic Organizer in teaching Cultural and Creative Arts to enhance
students’ performance.

Keywords: Graphic Organizers, Cognitive Writing Development, Public and Private Primary Schools, Gender, Cultural and
Creative Arts

Introduction

Learning is a shift from one behavioral act to another through experience, this is achieved when relative
and useful information is delivers in systematically way to learners’ cognitive sense in an organized,
meaningful and useable format (McElroy & Coughlin, 2009). Reading children start with the reciting and
identification of the twenty six letters of alphabets, this further leads to construction of words in different
disciplines. An alphabet is the foundation on which Graphics Arts is built, and a very prominent aspect in
visual arts. Graphics is an aspect of Creative Arts taught in the primary schools within the context of
Cultural and Creative Arts (Usman, Odewumi, Obotuke, Apolola, & Ogunyinka, 2014). Graphics utilizes
alphabets and visual or images to communicates idea and concept, it is conspicuously seen everywhere
because the captions facilitates e-learning enhancement through sense of sight (Miller, 2011). Therefore, it
is pertinent for learners to be tailored towards learning with the world of graphics and especially letterings
and visuals from early stage.
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In another word, graphics is a designing of alphabetic concepts. It belongs to non-verbal instructional
media through which learners acquires crucial information and concepts (Githua & Nyabwa 2008). Along
with this statement, Zaini, Mokhtar and Nawawi (2010) explained graphic organizers as a fraction of
instructional media which emerge to substituting words articulated in linear form into visual structural
updates of a designed content for easily assimilation by the learners.

Katayama and Crooks (2003) explained that graphic organizer is relative perfect in describing changes
that carried out within the scope of visual in educating young one within the education process and
method. It is a showcase of different visual affairs of learning content of concepts and ideas. It also a
guardian to learner's thinking and reasoning which is established on a stronger visual map or diagram.

Although, Hall and Strongman (2008) submitted that graphic organizers is said to be a unique package,
instant solution provider to learning difficult topics easily. Graphic organizer is unique tool of
representation, illustration and modeling of information in visuals or graphics form in instructions. In
essence, graphic organizer take proper care of students to identify the missing information or absent
connections in one's strategic thinking (Ellis, 2004). Student embarking on graphic organizers as learning
tool also assists them to see related facts in learning. Studies has confirmed that graphic organizer is
mostly available for giving knowledge to learners, elicits progressive instruction and fun, rather than
involving them in the traditional learning mode.

Researches confirmed effectiveness of graphic organizer in some disciplines such as Home Economics
(Alshatti, 2012), Sciences (Kristina & Condidorio, 2010 ), Science and Technology (Ayuerdi, Nakiboslu,
Ozayin, 2014), Mathematics (Mercer & Miller, 2003; Githua & Nyabwa (2007), Writing (Sundeen, 2007,
Jasmine & Weiner 2007.), Health Education (Kools, Van de Wiel, Ruiter, Cruts, & Kok, 2006), and Social
studies and special candidatures (Cleveland, 2005). Furthermore, students with learning disabilities also
benefited from graphic organizer (Dexter & Hughes, 2011). In addition, Lovitt (1994) attested to the
relevance of graphic organizers in organizing and highlight the essential content information on
Vocabulary and Writing (Karsbaek, 2011). Meanwhile, most if these studies suggested that learners
should be given the privilege to develop individual creativity to the optimum possible, for the benefit of
their future and communities.

In this regards Burke (2007) submitted that creativity is bringing new and imaginative ideas into reality
through the involvement of learners in critical thinking. Grosvenor (2007) explained that creativity shows
case in the personal exhibition of creative imaginative behaviors and innate ability to produce something
out of anything. Thus, creativity by learners is determined by their level of exposure to instructions.

Obviously, every learner begins to acquire basic learning skills from early age through day to day
interactions with elders and their mates, storytelling, singing, pointing to and mention the names of objects
and scribbling (Bohrer, 2005; Daimant-Cohen, 2007). Writing is imperative in child learning
developmental process that further articulate knowledge, for feelings efficiently in the skill. Legibility of
handwriting of learners is correlated with literacy skills and writing composition. Whereas cursive
handwriting belongs to a skill and road map, through which the learners’ thoughts and actions can be
tailored right from birth through life education.

At this juncture, the educational establishment should be seen to plays a role model in writing, through
training of instructors by the experts or competence hand (Hunt & O'Donnell, 1970; Cahill, 2009;
Graham, 1999; Tompkins, 2004). Writing is acquire through constant repetition, moreover, the more the
students form the habit of learning the more the writing skills is perfected and expressions are fluent and
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efficiently. The learners regular connection with their instructor coagulate and give way for the developing
of the cognitive skills which in turn inspire the legibility process and ideas of the learners (Richards, 1990;
Cresewell, 2008).

Learners' writing can be improved through constant repetition and copy of graphical works and
pictographic wordings this in turn assists in instruction strategies. Classics, originality and imagination are
recognized with higher valued through creative writing, these further assist in given space to fabricate
words content in unique to the beginners (Oberman & Kapka, 2001; Brookes & Marshall, 2004; Mak, &
Coniam, 2008).

Instructor should inculcates avenue for the learners to become individual through writing habit formation
on regular practices this will promotes, constant reading and elicit creative writing exercises. In line with
this, Smith, (2000) further presented five writing stages as prewriting, drafting, revising, editing and
publishing. Nevertheless, Oberman and Kapka, (2001) stressed that the constant visitation of writings by
the learners fosters legibility, improves writing skills, and helps attaining good writing process in learners.
Writing is a skills and also a talents which is of paramount to learners life education, because it helps
learners to articulate their belief, “facts and view efficiently, this can be monitored from the cradle till the
end (Smith, 2000; Zampardo, 2008; Tompkins, 2004).

Like the architect of creative writing, graphics are also seen and prominent everywhere. It is the illustrator
and representative of information, data or knowledge intended to present vital information to targeted
audience. It is further classified as a storytelling which people use to visualize and illustrates knowledge,
experiences, in logically manner. Whereas, graphics is an extremely effective and powerful means of
communication over traditional means (Fernando, 2012; Myers, 2013; Gallicano, Ekachai & Freberg,
2014). ltis also the way visual information which is built on data or knowledge that intended to present
crucial and complex information very urgent and clearly, it also combines beautiful visuals along with rich
text to delivers clear messages of effective communication anywhere and anytime (Doug, 2004; Bostock,
2010).

The basic form of Creative Art is the ability to appreciate the beauty and quality of the nature within the
environment and to skillfully restructure the natural environment by transforming the visual objects and
materials into objects of greater value (Kalilu, 2013). Nevertheless, objects, materials and visuals are of
paramount trend in educative instructional packages. These have contributed a great development in
bringing strong impact to learners’ educational needs, characteristics and pedagogy in implementing
instructional procedure. Graphic elicit positive response mostly among the pupils in legible letterings,
clear visual and the bright colors involves (Sewidan & Al-Jazar, 2007).

Recently, Nigerian students’ handwritings were not legible and their style of writing was not encouraging.
Legible writings foster permanent learning which graphic organizer promotes. The knowledge of good
lettering is essential for reading and writing; construction of wordings and books. To promote effective
graphics, there are several studies on graphics organizer and education globally. For instance, Stephanie
Miller (2011) examined the impact of graphic organizers on pre-writing tool to increase students' writing
proficiency, the study projected graphic organizers as a media of improving the students' legibility.

In another development, Meera and Aiswary (2014) explored the efficacy of graphic organizers in writing
among the secondary schools; the results confirmed the graphic organizers as a great developer of the
English writing skills among the learner. Josiah and Adaramati (2015) submitted that teacher efficiency is
measured by the outcome of his students’ performances therefore, researchers suggested the
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learner-centered approach with appropriate interactive technology devices for impacting knowledge to the
young ones.

Generally, studies established the positive influence of graphic organizers on the comprehension and
reading of learners with disabilities. Kim, Vaughan, Wanzek, and Wei (2004) submitted that judicious use
of graphic organizers in teaching process influence students’ reading problem among the disable students.
Also, Kools, van de Wiel, Ruiter, Cruts, and Kok (2006) reported that the use of text in health education
increased reading comprehension. Chohan (2011) reacted to negative that poor handling of writing skill
will have on the future generation of learners' developmental stage. However, the extent to which the
motivational graphic organizer package in teaching of creative writing can enhance instructional delivery
among the junior secondary students in Nigeria is still unknown.

Therefore, the study sought to determine the influence of motivation on graphic organizer instruction in
teaching creative writing among the junior secondary students in lle-Ife, Osun State. Nigeria. The study
further determined the influence of gender on the performances of students taught with graphic organizer.

Research Hypotheses

The following two hypotheses were formulated and tested at .05 level of significance:
1. There is no significant difference in the mean performance score of students in public and private
primary school students taught using graphic organizer.

2. There is no significant difference in the mean performance score of male and female primary
school students taught with graphic organizer.

Methodology

This study was a quasi-experimental type of post-test, control group design. The target population for this
study was basic five (primary 5) creative arts students in Ile-Ife, Nigeria. Purposive sampling technique
was use for selecting two junior secondary schools based on the following criteria: Year of Enrolment
(Primary school offering creative arts for the past five years); Facilities (Creative Arts Studio); Manpower
(Experienced creative arts teacher); and Electricity (Uninterrupted Power Supply).

The instruments for this research were the treatment instrument “Graphic Organizer (GO)”, the marking
guide and the test instrument, “Graphic Organizer Achievement Test (GOAT)”. The Graphic Organizer,
was built on the ideology of Instructional Design. However, Babalola (2007) explained that the
Instructional Design (ID) is an organized procedure for producing educative, training and instructional
programme.

Morrison, Ross, and Kemp instructional design model was adopted for this study. It has nine stages ranges
from identifying instruction design problems to evaluation the instrument. Graphic Organizer was a self-
instructional, interactive package stored in a Compact Disk (CD) and projected using multimedia
projector. The package contained the operating buttons such as: Stop, Play, Next, Pause, and Previous to
provide easier control of the package. The package was used for six weeks.

It contained six topics which include: Element of Design, Family of Alphabets, Gothic Letterings, Lower
Case, and Upper Case Letterings. The validation and evaluation of the package was done by Fine and
Applied Arts experts, Educational Technology and Computer Science specialists. They conducted face
and content validity of the package by scrutinizing the: visual appearance, operating system, tenses,
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readability, and clarity of the package.

Graphics Organiser Achievement Test (GOAT) was pilot tested on some selected sample that shared the
same characteristics with the final sample used for this study and it was found positive. GOAT contained
50-item multiple choice objective questions with five options (A - E) drawn from the collection of past
question papers of Common Entrance into Secondary School.

Experimental Procedure

The objectives and modalities of the experiments were well specified and operational manual guide were
adequately provided for the teachers and students. The students were exposed to graphic organizer
instruction. The graphic organizer instructional package was projected via projection screen for the
experimental groups. The students were instructed to be mindful and take notices of instruction provided
on the graphic organizer package. The treatment for the group lasted for six weeks. After six week
treatment, GOAT was administered as posttest.

Results
HO::  There is no significant difference in the mean performance score of students in public and private
junior secondary school students taught using graphic organizer.

This hypothesis was tested using t-test statistic to compare the mean scores of public and private junior
secondary school students' taught with graphic organizer. The result is shown in Table 1.

Table 1: t-test comparisons of the mean scores of public and private junior secondary school
students taught using graphic organizer
Variables N Mean SD df t-value p-value
Public Junior secondary School 30 4.00 12.10

58 781 .381
Private Junior secondary School 30 15.10 2.50

Table 1 presents the t-test comparison of the mean scores of public and private junior secondary school
students taught using graphic organizer. The mean scores for the public secondary school were 4.00 with
standard deviation of 12.10. The mean scores for the private secondary school were 15.10 with standard
deviation of 2.50. The t-value of .781 was not significant at the .381 alpha value (t = .781, df = 58, p >
0.05). This indicates that there was no significant difference between the public and private junior
secondary schools taught using graphic organizer. Hence, hypothesis one was not rejected.

HO,: There is no significant difference in the mean performance score of male and female junior
secondary school students taught with graphic organizer.

This hypothesis was tested using the t-test statistic to compare the mean scores of male and female junior
secondary school students taught with graphic organizer. The result is shown in Table 2.

Table 2 presents the t-test comparison of the mean scores of male and female junior secondary school

students taught using graphic organizer. The mean scores for the male junior secondary students were
15.10 with standard deviation of 2.45.
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Table 2: t-test comparisons of the mean scores of male and female junior secondary school
students taught using graphic organizer

Variables N Mean SD df t-value p-value
Male Students 31 15.10 2.45

58 .385 .537
Female Students 29 14.00 2.09

The mean scores for the female junior secondary school students were 14.00 with standard deviation of
2.09. The t-value of .385 was not significant at the .537 alpha value (t = .385, df = 58, p > 0.05). This
indicates that there was no significant difference between the male and female junior secondary school
students taught using graphic organizer. Hence, hypothesis two was not rejected.

Discussion of findings

The findings revealed that there was no significant difference between the public and private junior
secondary school students taught with graphic organizer. Similarly, there was no significant difference
between the performance of male and female students taught with graphic organizer. This finding is in line
with that of Levasseur and Sawyer (2006), Jones (2009), Michelle (2013) and Nsofor and Momoh (2013),
Alabi, Emmanuel and Falode (2015) that students attention are more captured through slides, projected
visual image, motion pictures and developed electronic instructions irrespective of gender. The finding
agrees with the findings of Clark (2007) which revealed that graphic organizers helps students to
understand difficult concepts generate thoughts, and ideas.

The finding is also in congruence with that of Karsbaek (2011) who reported that graphic organizers
enhance students understanding during their early scribbling, inscription and life-long writings. However,
the finding disagreed with that of Egan (1999) and Baxendell (2003) who stated that graphic organizers
will cause students to become confused and disorganized in their understanding. It also agreed with that of
Robinson and Molina (2002) who stated that, students who studied graphic organizers performed worse on
the visual task and auditory task.

Conclusion

The graphic organizer enhanced the performance of public and private junior secondary school students’
taught with graphic organizers in creative writing. Similarly, male and female junior secondary school
students taught graphic organizer in creative arts performed equally better. This implies that, graphic
organizer is gender friendly. This study proved that teaching students with technological tools like graphic
organizer improved students’ performance in creative arts irrespective of school type and gender.

The implication is that graphic organizer (GO) offers an individual technology-based pedagogical strategy
to learner, which provides an efficient and effective teaching that facilitate the learning acquisition skill in
various cognitive aspect of knowledge. Creative writing can be better taught and learned through the
utilization of the graphic organizer within the Nigerian junior secondary primary school context.

Recommendations

The following recommendations were proffered based on the findings:

1. Secondary school teachers should be encouraged and trained to use Graphic organizers in teaching
Creative Arts. Instructional process and activities should be designed to accommodate the use of
Graphic organizers in the classrooms. Also, teachers should be able to integrate Graphic
organizers into their lesson.
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2. Government should create more awareness through seminar and workshop on the use of Graphic
organizers in schools. There should also be a production unit in the Ministry of Education or
Educational Resources Centre across the country where Graphic Organizers would be produced.
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