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Abstract - While the purpose of this study is to reveal misconceptions about the Phase Change of Matter in the
fifth grade Matter and Its Nature unit at the same time to overcome these misconceptions with gamified education.
In accordance with these purposes, the "The Form of Misconceptions about Matter and Phase Change™ consisting
of four open-ended questions that was developed and implemented. This form was applied as a pre-and post-test
to 20 students who are fifth grade students in the 2019-2020 academic year. While the instruction was carried out
within the current teaching plan, the gamification components were added to the course and the intruction was
performed. At the end of the study, it was determined that the students had difficulty in distinguishing the concepts
of evaporation and boiling, and they used the concept of smoke instead of vapor. After the course, which was
carried out using gamification components, it was determined that the students did not confuse the phase changes
and could differentiate between the concepts of steam and smoke.

Keywords: Misconception, gamification, matter phase change.

Corresponding author: G6khan CALGICI , 24calgici24@gmail.com,



http://orcid.org/0000-0002-1517-5431
http://orcid.org/0000-0001-7398-8396
http://orcid.org/0000-0002-3083-4415
mailto:24calgici24@gmail.com

Calgicl,G., Ydirnnim,M. &Duru,M.K. 1279

Introduction

It is seen that alternative concepts such as dissolution, extinction, confinement,
disappearance and neutralization are used in daily life instead of the concept of dissolution in
the science course (Kirman Bilgin, Er Nas and Ipek Akbulut, 2014). Therefore, some concepts
expressed by students in daily life, albeit unknowingly, contradict scientific facts. Studies show
that students often use the concept of melting instead of dissolution (Calik and Ayas, 2004).
Misconceptions are concepts that students develop as an alternative to scientifically accepted
concepts. These alternative concepts that students acquire as a result of their experiences create
difficulties in understanding new topics and significantly prevent meaningful learning (Tekkaya
and Balci, 2003). According to Taber (2015), these concepts that contradict scientific facts are
defined using a wide variety of terms, including misconceptions, prejudices, alternative
concepts, alternative frameworks, alternative conceptual frameworks, intuitive theories, and
mini-theories. Although some authors sometimes distinguish between these concepts, these
definitions are broadly synonymous. Misconceptions are mentioned in the literature as

"children’s scientific instincts", "intuitive or intuitive concepts”, "alternative frameworks

, "pre-
concepts”, "alternative concepts”, "children's science"”, "alternative interpretations”, “pure
concepts" and "spontaneous concepts" (Eryilmaz and Tatli, 1999). Yiiriik, Cakir, and Geban
(2000) describe misconceptions as information that does not correspond to scientific facts, and

they state that these misconceptions prevent meaningful and permanent learning.

Sonmez, Geban and Ertepinar (2001) state that misconceptions negatively affect student
achievement and traditional methods lead students to memorize instead of meaningful learning.
For this reason, preventing students’ misconceptions is very important for permanent and
meaningful learning. Another important issue that is among the factors affecting meaningful
learning and achievement is providing a link between student interest and motivation. Spitzer
(1996) states that there is a positive relationship between the effectiveness of a curriculum and
student motivation and neglecting the motivation factor in teaching environments may lead to
unsuccessful or unsatisfactory teaching. Bryner (2007) found in her study that two of every
three students were bored in class. For this, it is very important to apply alternative lesson plans
instead of monotonous lesson procedures. One of them is gamified teaching. Emotional
situations, motivation, cognitive structure and socio-cultural structure are taken as a basis in the
design of gamified education and enjoyable learning is provided by these variables. (Plass,

Homer and Kinzer, 2015). It is said that gamification activities are also effective in providing
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and continuity of interest and motivation in the learning and teaching process. (Pirker,
Riffnaller-Schiefer and Giitl, 2014; Seaborn and Fels, 2015).

Our game culture extends from ancient times to the present. For example, javelin, which
Is an adult game, is known as the war game that Turks have played since their arrival in Anatolia
from Central Asia (Giileg, 1996). The more ancient and deep-rooted the concept of game is, the
more recent the concept of gamification is. Gamification; 1t is defined as "using the way of
thinking and game rules in the game to attract the attention of the users and solve problems”
(Zicherman and Cunningham, 2011). For this reason, giving badges, plus, stars etc. on the
boards hung in the classroom with the gamification logic as motivational factors to students and
/ or groups who bring their notebooks and books regularly, prepare their homework well, make
beautiful designs with teamwork is rather important. Rewards such as being a teacher assistant
in the classroom, giving performance marks, applauding in the classroom, making them sit in
the classroom with their friends they want, can be given as examples of the main motivating
behaviors for the students who collect the most badges. Including points, badges, levels,
leaderboards, awards, competition and other game elements in classroom activities increases
students' commitment by providing continuity in the environment. (Armier Jr, Shepherd and
Skrabut, 2016).

Studies show that gamification has a positive effect on student motivation and students'
attitudes towards this method (Bell, 2014; Polat, 2014; Rouse, 2013; Samur, 2015), and student
achievement (Ar, 2015; Buckley and Doyle, 2014; Rouse, 2013; Tung, Cakmak and Giizel,
2018).

When the literature is examined, it has been seen that the gamification components have
positive effects on attitude, motivation and achievement, and since it is known that interest and
motivation affect concept learning (Giines et al.2010), it is thought that students with high
attitude and motivation towards the course will facilitate concept learning. Therefore, it can be
said that misconceptions will decrease. In addition, when the literature was examined, it was
found that gamification components were not used in studies aimed at eliminating
misconceptions. For this reason, it is aimed to reveal whether gamification has an effect on
eliminating misconceptions in science education. At the same time, it was seen that students
have misconceptions (Demircioglu, 2003; Duman and Avci, 2016) in the studies on Matter and
Phase Change and the study focused on this subject. As a result, in this study, it is aimed to

determine the level of knowledge and misconceptions that fifth grade students have about
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Matter and Phase Change, and then to eliminate these misconceptions with the course contents

using gamification elements.

Accordingly, this study sought answers to the research questions given below.

1) What are the knowledge levels of fifth grade students about Matter and Phase Change?
2) What are the concepts that fifth grade students confuse about Matter and Phase Change?
3) How is the reflection of gamified teaching on the concepts confused by fifth grade

students on Matter and Phase Change?

Method

Research Model

The school selected in the study, and therefore the students, is an exemplary case where
it is thought that detailed data on gamified teaching will be obtained and important inferences
will be reached. Case study is a method that is used when it is desired to have information about
an existing situation, event or phenomenon in various aspects and helps to have in-depth
knowledge (Biiyiikoztirk, Kilic Cakmak, Akgilin, Karadeniz and Demirel, 2008). With this
approach, answers to the questions of “how”, “why”, “what” are sought. The main purpose is
here to describe the case studies in detail. The case study, as the name suggests, concentrates
on a specific case. The most important advantage of this method is that it gives the researcher
the opportunity to concentrate on a very specific topic or situation. (Cepni, 2007). Studies on
specific situations, a holistic single-case design may be preferred (Yildirim and Simsek, 2013).
In this context, the situation studied in the study is the use of gamification components in the
learning of the concepts related to Matter and Phase Change for fifth grade students, who are
in the youngest age group among middle school students. In this case, the students'
misconceptions about the concepts related to Matter and Phase Change and whether these errors

could be eliminated were handled holistically and analyzed qualitatively.

Study Group

The participants of the study are 12 girls, 8 boys, a total of 20 students studying in the
fifth grade in the fall semester of the 2019-2020 academic year in a state secondary school
located in the Uskiidar district of Istanbul. The average age of the students is 11. One of the
researchers is the science teacher of the students mentioned above. The study group was
determined in accordance with easily accessible situation sampling, one of the purposeful

sampling types. Easily accessible situation sampling brings speed and practicality to the study

Necatibey Egitim Fakiiltesi Elektronik Fen ve Matematik Egitimi Dergisi
Necatibey Faculty of Education, Electronic Journal of Science and Mathematics Education



1282 Makalenin Tiirkce Bashig Sigdigi Kadar...
Title of the manuscript—Running Head--...

(Yildinnm and Simsek, 2003). Therefore, the researchers chose this group for reasons such as
being suitable for the purpose of the research, accessibility, and ease of obtaining permission.
The names of the students who took part in the study were not specified directly in order to

provide ethical principles. Students' names were coded as S1, S2,..., S20.

Data Collection Tools

In the research, the "Misconceptions Form of Phase Change of Matter”, developed by
the researchers in order to determine the students' subject knowledge and misconceptions, was
used as a data collection tool. In the development of the form, the outcomes in the curriculum
and the frequently encountered misconceptions about the subject were taken into consideration.
The form consists of four open-ended questions. While creating the questions, two science
teachers, a Turkish teacher and also two field experts opinions were taken. During the first
application, the statements whose question root was not understood were clarified based on the
questions and answers received from the students. In order to get more detailed statements
instead of short answers from the students, additions were made to the questions such as
"explain™. In addition, it was made more understandable by asking the first question in two
different ways with the same logic. After the form was applied to a group of students as a pilot-
study, it was applied to 20 students as pre-test and post-test. The questions of "Misconceptions

Form of Phase Change of Matter" applied to students are given below.

1) What happens if you leave a snowball in your room on the table? Please explain.

Or;
If you leave a piece of ice that taking out of the freezer on the dining table, will there be a
change in the ice after a while? Please explain.
2) What happens to wet laundry after your mothers hang the washed clothes on the laundry
room or on the ropes on the balcony? Please explain?
3) What do you observe when you open the lid of the teapot while boiling water for making
tea? Explain the reasons?
4) Imagine that you put some water in a container into the freezer of the refrigerator, what
happens after a while? Please explain.

Application
Firstly, determining three different levels for gamification "Amateur League"”, "Super
League™ and "Champions League" were created in addition to the teaching made in accordance

with the science teaching program. Teaching started by assuming that all students are in the
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amateur league. A plus (+) sign was given to the students who brought their books and
notebooks and who were in action in the lesson during the teaching process. Every five plus
signs were converted into a plus sign within the circle and students who have it were transferred
to the upper league, the 'Super League'. In addition, students who made a presentation or
brought an original solution to a problem were given five pluses, namely a plus within a circle.
Students who have three pluses within circles passed 'Champions League' by taking a star. The
two students who collected these symbols the most were given the titles of ‘class manager' and

'teacher assistant’. Students who actively participated in the lesson with no negative scores were

given 100 points as an in-class performance grade.

Picture 1 Gamification Level (League) Table (At the Begining)

In Picture 1, level tables made before gamification are given. The tables were filled by
aplus, aplusinacircle and a star according to the skills acquired by the students in the process.
According to the rules explained, the students participated in group activities more such as
participation in the lesson, doing homework, making presentations, and experimenting in order

to collect the most stars and pluses.

The students showed the dry ice experiment they prepared to the classroom by making
a presentation on state of the matter. Group members received stars for this work. Another
group of students was entitled to receive a plus in circle after their powerpoint presentation they
prepared as a group.

Necatibey Egitim Fakiiltesi Elektronik Fen ve Matematik Egitimi Dergisi
Necatibey Faculty of Education, Electronic Journal of Science and Mathematics Education



1284 Makalenin Tiirk¢e Bashgt Sigdigi Kadar...
Title of the manuscript—Running Head--...

Figure 2 Gamification Level (League) Table (Final)

Picture 2 shows the symbols students have gained depending on their performance in
the process. Accordingly, two students were selected as monthly board assistants and teachers'
assistants, and their performance scores were given as 100 on the e-school.

Data Analysis

The obtained data were analyzed by descriptive analysis from qualitative data analysis.
The purpose of descriptive analysis is to present the findings to the reader by organizing and
interpreting them. Afterwards, the data obtained in this direction are first described in a
systematic way, and then these descriptions are explained, interpreted and some results are
reached by examining the cause-effect relations (Yildirim and Simsek, 2013). While analyzing
the data obtained from the students' responses to the questions of ‘Misconceptions Form of
Phase Change of Matter’, the categories of "full comprehension, partial comprehension,
misconception and not understanding”, which are widely used in the literature, were used to
determine students' level of understanding of the subject with open-ended questions (Abraham
et al., 1992). The frequencies of the answers given by the students were categorize according
to which of these categories is appropriate. In addition, the data were analyzed transparently
without prejudices. The frequencies of the data were determined and tabulated according to the
categories, and the answers of the students were shown by quoting.

During the data analysis, while examining student responses, it was firstly determined
the answers fit which category and whether they contain misconceptions. The explanations
about how this categorization is done in Table 1 below and the answers from the students are
given in Picture 3.
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Categories
Questions Full Partial Misconception Not
Comprehension Comprehension Understanding
Question 1; change "It changes state by Knows that Using expressions Inability to
of snowhball or ice taking heat from snowballs or ice are  such as "dissolve, explain the
the environment melting but cannot disappear, melting of
and turns from explain it correctly. evaporate, boil, snowballs or ice
solid to liquid". condense" even into water.
though he/she
knows that snowball
or ice turns into
water.
Question 2; drying "Wet laundry takes Knowing the Knowing that the Inability to
out the laundry heat from the evaporation of water  water in wet laundry  explain the
environment and to dry the wet turns into water evaporation of the
the water changes laundry, but failing vapor, he/she water in wet
into vapor" to explain the explains this with laundry.
evaporation process  alternative concepts
by taking heat from (for example,
the environment. smoke) instead of
evaporation.
Question 3; water ‘‘The condensation Knowing that the Knowing that the Inability to

vapor hitting the

tea-pot lid

of water vapor by
giving heat to the
environment and
turning into water".

water vapor hitting
the teapot cover has
turned into water,
and was condensed
but cannot explain it
correctly.

water vapor hitting
the teapot cover
turns into water but
explains this with
alternative concepts
to the concept of
‘condensation’.

explain the water
vapor hitting the
teapot cover
turning into water.

Question 4; freezing
of water put in the
freezer

"water freezes by
giving heat to its
environment and
turns into ice"

Inability to express
freezing as the water
gives heat to the
environment
although he/she
knows that the water
in the freezer is
frozen.

Expressing this
event in other
concepts than
‘freezing' although
she knows that the
water in the freezer
has turned into ice.

Inability to
explain the
transformation of
the water to ice in
the freezer.
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__Partial Comprehension .

Full Compr i

Picture 3 Pretest answer sample from students

Findings
What are the knowledge levels of fifth grade students on Matter and Phase Change? For

the answer of this question, pre-test and post-test answers were examined. According to the pre-
test answers, the average score of the students was 64.9, and the post-test mean score after the
course in which the gamification elements were used was 86.75.

“What are the concepts that fifth grade students confuse about Matter and Phase
Change?” and “How is the reflection of gamified teaching on the concepts confused by fifth
grade students on Matter and Phase Change?”” To answer these sub-problems, the data obtained
from the "State of Matter Concept Misconceptions Form™ were analyzed and the findings are
given in Table 2 below.

Table 2 The percentages and frequencies of the answers given by the students to the relevant
questions before and after the gamification by category (n=20)

Full Partial Misconception Not Understanding
Comprehension Comprehension
Pre Post Pre Post Pre Post Pre Post
Questions n % n % n % n % n % n % n % n %
1. 4 20 11 55 15 75 9 45 1 5 0 O 0 0 0 O
2. 5 25 10 50 8 40 5 25 2 100 2 10 5 25 3 15
3. 1 5 11 55 7 3 9 45 6 30 0 O 6 30 0 O
4. 2 10 7 3 14 70 11 55 2 10 0 © 2 10 2 10
Total 8 39 44 34 11 2 13 5
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In Table 2, the first question, “What happens if you leave a snowball on the table in your
room? Or if you leave a piece of ice from the freezer on the dining table, will the ice change
after a while? Please explain.” When the answers to the question are evaluated, According to
Table 2, it was seen that 20 % of the pre-gamification answers were in the category of full
comprehension, 75 % of the partial comprehension, and 5 % of the misconception category.
Not understanding was not detected in this question. According to the answers given after
gamification, it was seen that 55 % was in the full comprehension category and 45 % in the
partial comprehension category. In the first question after gamification, misconception and not
understanding could not be detected. The answers given to the first question before gamification
are generally in partial comprehension category. The biggest reason for this is that although the
students say that the snowball melts, it is seen that they have difficulty in expressing the
transformation of the snowball from solid to liquid state by taking heat from the environment.
In the answer given by a student (S1), ‘“We observe that the snowball melts and there is a
change in the ice. Ice becomes liquid." expressions take place. Another student (S2) express
these: “When a snowball is put on the table in our room, it melts. So it becomes liquid. The ice
changes because it melts and becomes liquid after a while”, but after the gamification, the same
student (S2) express, “When you put a snowball on the table of our room, that is, when you

leave it, the melting state occurs. Because the snowball gets heat in the hot place.”.

“What happens to wet laundry after your mothers hang the washed clothes on the
laundry room or on the ropes on the balcony? Please explain?” When the answers given to the
second question are evaluated, it was observed that the pre-gamification answers were in the
category of full comprehension of 25 %, partial comprehension of 40 %, misconception of 10
%, and not understanding of 25 %. It was observed that 50 % of the answers given by the
students after gamification were in the category of full comprehension, 25 % in the category of
partial comprehension, 10 % in the category of misconception, and 15 % in the category of not
understanding. In the answers given by students after gamification, while the level of full
comprehension increased, the level of not understanding decreased. One of the reasons why the
misconception remained with the same percentage was that a student explained the drying of
the laundry with the concept of condensation instead of evaporation, although they learned the
subject. In the face to face interviews with the students, it was observed that the expressions
about the second question were used correctly throughout the group. From this point of view,

while students are answering, despite warnings: "this is not an exam, that will not affect your
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grades", excitement etc. reasons, it can be said that they can express the concepts incorrectly.
In the answer given by a student (S3) before the gamification, “Dries, when sunlight hits those
wet clothes for 10-15 minutes then it dries”, based on these expressions, it is seen that the
student cannot fully express that the water takes heat and evaporates and the answer is in the
partial comprehension category. While another student (S4) gives this answer before
gamification: "There will be a change like this in wet clothes: When we lay them on the balcony
or in a sunny place, those laundry dries.”, after gamification the same student gives this answer:

“Wet laundry becomes dry. The laundry gets heat from the sun.”

Picture 4 A sample answer sheet belonging to the answers from the students before the
gamification.

“What do you observe when you open the lid of the teapot while boiling water for
making tea? Explain the reasons?”” when the answers given before the gamification to the third
question were evaluated, it was seen that 5 % of the answers were in the category of full
comprehension, 35 % in the category of partial comprehension, 30 % in the concept of
misconception, and 30 % in the category of not understanding. It is determined that 55 % of the
answers given by the students after gamification were in the category of full comprehension
and 45 % in the category of partial comprehension. For the third question, misconception and
not understanding were not detected after gamification. In the answer given by a student before
the gamification (S5), he replied that "When we open the lid of the tea, the water boiled well
because vapour comes out of the water", here the misconception was found that vapour comes
out is sufficient for boiling. Another student (S6); “Smoke comes out. It warms the teapot in
natural gas, warms the water and the water evaporates and tea is ready” it is seen that he
confuses the concepts of smoke and water vapor. While another student (S7) gives this answer,

“Hot vapour comes in, which always ruins the glass of my glasses. The reason is given more,
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the reason was vapour. Not all vapour.”, same student (S7) after gamification gives this answer:
“The water vapor of the tea hits the lid, which becomes a water drop. The water of the tea
evaporates by taking the heat.”. When the students' answers to this question were examined, it
was observed that the concepts of ‘smoke’ and ‘vapour’, ‘evaporation’ and ‘boiling’ were

confused.

Picture 5 A sample answer sheet of the answers from the students after the gamification

When the answers given to the fourth question, which is “Imagine that you put some
water in a container into the freezer of the refrigerator, what happens after a while? Please
explain.” were evaluated, it was determined that 10 % of the answers were in the category of
full comprehension, 70 % in the partial comprehension, 10 % in the misconception category,
and 10 % in the not understanding category. It was determined that 35 % of the answers given
by the students after gamification were in the category of full comprehension, 55 % in the
category of partial comprehension, and 10 % in the category of not understanding. There was
no answer in the misconception category. In the answers from students after gamification, it
was seen that while the level of full and partial comprehension increased, the level of not
understanding decreased. but it is seen that the transformation of water into ice by giving heat
to the environment is not known exactly. In the answer given by a pre-gamification student
(S8), “Water becomes ice. It is seen that water freezes from the coldness of the freezer”, it is
mentioned that the water transformes into ice, but it is seen that the transformation of water into
ice by giving heat to the environment is not known exactly. Another student (S9) said, "Water
becomes ice because the freezer is cold.”, And after gamification, the same student (S9) replied,
"Water becomes ice because it gets cold and gives heat".
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Conclusion and Recommendations

The lack of studies aimed at eliminating the misconceptions that in the field of science
in our country by including the gamification components draws attention. For this purpose, in
this study, first of all, the “Misconceptions Form of Phase Change of Matter” was developed
and the misconceptions of the students about Phase Change of Matter were determined. A
teaching including gamification components was applied to the students. At the end of the
teaching, the misconceptions form was applied again. As a result of the study, it was determined
that the teaching in which gamification was included decreased the misconceptions about the

subject.

It was determined from the answers that the participants of this study had a smoke
misconception. Costu, Ayas, and Unal (2007) found that students mostly stated that “air” and
“oxygen and hydrogen gases” would create this smoky structure. Sendur, Toprak and Pekmez
(2008) found misconceptions about evaporation and boiling in their study with high school
students. Costu, Ayas, and Unal (2007), in a study they conducted with seven chemistry
teachers, also identified misconceptions about the concept of boiling and their possible reasons.
From this point of view, the importance of students' learning in a meaningful way when they

encounter these concepts at lower grade levels becomes evident.

It has been observed that fifth grade students confuse the concepts of “water vapor” and
“smoke”, “evaporation” and “boiling”, especially regarding matter and phase change subject.
Again, in the pre-test, it was determined that the students did not know that a substance gave
heat to the environment when it transformed from gas state to liquid state and from liquid state
to solid state. Although the students knew that the snowball melted in general terms in their
answers to the first question, after gamification it was observed that they understood better that
the melting event would occur by changing the phase of the substances that receive heat. From
the answers given to the second and third questions, it can be stated that the evaporation event
after gamification is explained more clearly. Based on the answers from the students in the
second question, it can be said that after gamification, they understood that drying the laundry
IS evaporation, and that it takes heat from the environment for evaporation. Based on the
answers to the third question, it can be said that students know about evaporation before
gamification, but they do not fully comprehend that the water needs to take heat for this, but
after gamification they understand that the heated water should evaporate, and when we open
the lid, the water vapor hitting the lid condenses and turns into water drops again by giving heat

to the environment. According to the answers to the fourth question, it can be said that the
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students knew that the substances solidified and freezed in the cold environment, but they got
it after gamification that the substance had to give heat to the environement for this event to

occur.

After gamification, generally, it was observed that misconceptions and not
understandings decreased significantly. In the observations during and after the course and in
the interviews, it is seen that the use of gamification elements such as leaderboard, plus, star,
and reward in the course increases students' interest and motivation towards the course and this
is in parallel with the studies in the literature (Polat, 2014; Samur, 2015). The pre-test mean
score of the answers from the students to the questions about the Matter and Phase Change
before the gamification was determined 64.9, and the post-test mean score after the gamification
was determined as 86.75. It is seen that the academic achievement of the students increased
after the lesson in which the gamification elements were used, and this result is in parallel with
the literature (Buckley and Doyle, 2016).

With gamification, group work in cooperation has gained importance and positive
solidarity within the group has increased. For this reason, it is recommended to design and
implement gamified education processes in the teaching of science subjects that include many

concepts and that students have difficulties in understanding.

This study includes only a part of a subject and is limited to the working group and its
duration. It is recommended to researchers who will work on this subject should design and
carry out their research considering these limitations. Although there are studies on learning
and achievement by gamification in science education, there is a deficiency in eliminating
misconceptions. For this reason, it can be said that such studies will provide positive

contributions to learning and teaching processes.

This study was conducted with a very small group of students and fifth grade students.
It can be said that studies involving more participants and at different grade levels are needed
in order to reveal the role of gamification in eliminating misconceptions in science education

more clearly.

The leaderboard should be used very carefully in the course contents where gamification
elements are used. In particular, the motivation levels of students who are at the bottom of the
leaderboard should be taken into consideration. For this, it should be felt that the students who
are at the bottom can rise to the top of the table when they make an effort by giving appropriate
tasks to their levels. It should be clearly explained to the students it is normal that the students

at the end to rise first rows and the students at first to the last rows as they perform the tasks
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related to the course. Showing positive behaviors with symbols such as plus and star on the
leaderboard, and not giving negative to behaviors that cannot be done will positively affect
student motivations. Because the student who gets a plus symbol, he/she already will rise to the

top of the leaderboard.

With gamification, groups can see each other as rivals in a competitive classroom
environment and conflicts between groups may arise. It is necessary that stating the stars or
plus symbols to be given to the group work are given according to the skills they have acquired,
not by comparison with other groups. For this reason, stating that the groups are evaluated
according to their own internal dynamics in the process makes a positive impact on classroom

and intergroup interaction and solidarity.
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Ozet - Bu g¢alismanin amaci, besinci smif Madde ve Dogasi iinitesinde yer alan Maddenin Hal Degisimi
konusundaki kavram yanilgilarin1 ortaya ¢ikarmak ve ayni zamanda bu kavram yanilgilarini oyunlagtirtlmis
ogretim ile gidermektir. Bu amaclar dogrultusunda dort agik uclu sorudan olusan, ‘‘Maddenin Hal Degisimi
Kavram Yanilgilart Formu’ testi gelistirilmis ve uygulanmigtir. Bu form, 2019-2020 egitim-6gretim yilinda,
besinci siif 6grencisi olan 20 dgrenciye on ve son test olarak uygulanmistir. Ogretim giincel 6gretim plani
dahilinde gergeklestirilirken oyunlagtirma bilesenleri derse eklenerek uygulama yapilmistir. Calisma sonunda
ogrencilerin 6zellikle buharlagsma ve kaynama arasindaki farki ayirt etmekte zorlandiklari, buhar yerine duman
kavramini kullandiklar1 belirlenmistir. Oyunlastirma bilesenleri kullanilarak yiiriitiilen dersten sonra 6grencilerin

hal degisimlerini karistirmadiklar1 ve buhar ile duman kavramlarinin ayrimini yapabildikleri tespit edilmistir.

Anahtar Kavramlar: Kavram yanilgisi, oyunlastirma, madde hal degisimi.

Sorumlu yazar: Gékhan CALGICI , 24calgici24@gmail.com,

Giris

Fen bilimleri dersinde gegen ¢6ziinme kavrami yerine gilinliik hayatta ¢oziinlip bitme,
yok olma, hapsolma, kaybolma ve etkisiz hale getirme gibi alternatif kavramlarin kullanildigi
goriilmektedir (Kirman Bilgin, Er Nas, ve Ipek Akbulut, 2014). Dolayisiyla bilmeden de olsa

Ogrenciler tarafindan giinlik yasamda sOylenen bazi kavramlar bilimsel gerceklerle
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celismektedir. Yapilan calismalar gostermektedir ki 6grenciler siklikla ¢oziinme kavrami yerine
erime kavramini kullanmaktadir (Calik ve Ayas, 2004). Kavram yanilgilar1 &grencilerin
bilimsel olarak kabul edilen kavramlara alternatif olarak gelistirdikleri kavramlardir.
Ogrencilerin deneyimleri sonucu edindikleri bu alternatif kavramlar yeni konularin
anlasilmasinda zorluk yaratmakta ve anlamli 6grenmeyi Onemli Slglide engellemektedir
(Tekkaya ve Balci, 2003). Taber (2015)’e gore bilimsel gerceklerle celisen bu kavramlar,
kavram yanilgilari, 6nyargilar, alternatif kavramlar, alternatif ¢erceveler, alternatif kavramsal
cerceveler, sezgisel teoriler ve mini teoriler dahil olmak tizere ¢ok ¢esitli terimler kullanilarak
tanimlanmistir. Bazi yazarlar bu kavramlar arasinda bazen ayrim yapmasina ragmen genis
anlamda bu tanimlar esanlamlidir. Kavram yanilgilar1 alanyazinda, “cocuklarin bilimsel
icgidiileri”, “sezgisel veya igten gelen kavramlar”, “alternatif catilar”, “On kavramlar”,
“alternatif kavramlar”, “cocuklarin bilimi”, “alternatif yorumlar”, “saf kavramlar” ve
“kendiliginden olusan bilgiler” seklinde gecmektedir (Eryilmaz ve Tatli, 1999). Yiirik, Cakir
ve Geban (2000) kavram yanilgisini, bilimsel gergeklerle Ortiismeyen bilgiler olarak
adlandirilirlar ve bu yanilgilarin 6grenmenin anlamli ve kalict olmasini engelleyici oldugunu

ifade ederler.

Sonmez, Geban ve Ertepinar (2001) kavram yanilgilarinin 6grenci basarisinit olumsuz
olarak etkiledigini, geleneksel yontemlerin 6grencileri anlamli 6grenme yerine ezbere sevk
ettigini ifade etmektedir. Bu nedenle 6grencilerin kavram yanilgilarinin oniine gegilmesi kalici
ve anlamli 6grenmeler i¢in oldukca 6nemlidir. Anlamli 6grenme ve basariy: etkileyen faktorler
arasinda sayilan diger bir 6nemli konu ise 6grenci ilgi ve motivasyonu arasinda baglanti
saglanmasidir. Spitzer (1996) bir 6gretim programinin etkililigi ile 6renci motivasyonunun
pozitif bir iligkisi oldugunu ve dgretim ortamlarinda motivasyon boyutunun ihmal edilmesinin
Ogretimin basarisiz veya istenilen diizeyde olmamasina neden olabildigini séylemektedir.
Bryner (2007) yaptig1 ¢alismada her ii¢ 6grenciden ikisinin ders igerisinde sikildigini tespit
etmistir. Bunun i¢in monoton ders igleyisleri yerine alternatif ders planlar1 uygulamak oldukga
onemlidir. Bunlardan birisi de oyunlastirilmis 6gretimdir.  Oyunlastirilmis  6gretimin
tasarlanmasinda duygusal durumlar, motivasyon, biligsel yap1 ve sosyo-kiiltiirel yap1 degisken
olarak temel alinmakta ve bu degiskenler sayesinde eglenceli bir 6grenmenin gergeklesmesi
saglanmaktadir (Plass, Homer ve Kinzer, 2015). Oyunlastirma etkinliklerinin 6grenme 6gretme
stirecinde ilgi ve motivasyonun saglanmasi ve siirekliligi hususunda da etkili oldugu

soylenmektedir (Pirker, Riffnaller-Schiefer ve Giitl, 2014; Seaborn ve Fels, 2015).
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Oyun kiiltiiriimiiz, cok eski ¢aglardan giiniimiize kadar uzanir. Ornegin bir yetiskin
oyunu olan cirit Tiirklerin Orta Asya'dan Anadolu'ya geldikleri donemden beri oynadiklari
savas oyunu olarak bilinmektedir (Giileg, 1996). Oyun kavrami ne denli eski ve koklii ise,
oyunlastirma kavrami o kadar yeni bir kavramdir. Oyunlastirma; “oyundaki diisiince bigiminin
ve oyun kurallarinin, kullanicilarin ilgisini ¢ekmek ve problem ¢6zmek amaciyla kullanilmas1”
seklinde tanimlanmaktadir (Zicherman ve Cunningham, 2011). Bundan dolay1, oyunlagtirma
mantig1 ile defter, kitaplarin1 diizenli getiren, 6devlerini iyi bir sekilde hazirlayan, takim
caligmalar1 ile birlikte giizel tasarimlar yapan Ogrencilere ve/ veya gruplara smifa asilan
panolarda arti, yildiz vb. rozetler vermek motivasyon arttirict faktorler olarak oldukga
onemlidir. En cok rozet toplayan Ogrencilere siif igerisinde 6gretmen yardimcisi olma,
performans notu verme, sinif i¢inde alkislatma, siif igerisinde istedigi siraya istedigi arkadasi
ile oturtma gibi ddiillendirmeler yapilmasi 6grencileri giidiileyici baslica davraniglara 6rnek
olarak verilebilir. Puan, rozet, seviye, lider tablosu, 6diil, rekabet ve diger oyun 6gelerinin sinif
faaliyetlerine dahil edilmesi Ogrencilerin ortamda siirekliligini saglayarak baglilig

artirmaktadir (Armier Jr, Shepherd ve Skrabut, 2016).

Yapilan calismalar oyunlagtirmanin 6grencinin motivasyonuna ve bu yonteme karsi
Ogrencilerin tutumlarina (Bell, 2014; Polat, 2014; Rouse, 2013; Samur, 2015), &grenci
basarilarina (Ar, 2015; Buckley ve Doyle, 2014; Rouse, 2013; Tung, Cakmak ve Giizel, 2018)

olumlu yonde etki ettigini gostermektedir.

Alanyazin incelendiginde oyunlastirma bilesenlerinin tutum, motivasyon ve basari
tizerine olumlu etkileri oldugu goriilmiis olup ilgi ve motivasyonun kavram oOgrenmeyi
etkiledigi bilindigine gore (Giines vd. 2010) derse kars1 tutum ve motivasyonu yiiksek olan
ogrencinin kavram Ogrenmesinin kolaylagsacagi diislinlilmektedir. Dolayisiyla kavram
yanilgilarinin da azalacagi sOylenebilir. Ayrica alanyazin incelendiginde kavram yanilgilarinin
giderilmesine yonelik ¢alismalarda oyunlastirma bilesenlerinin kullanilmadigi tespit edilmistir.
Bu nedenle fen egitiminde kavram yanilgilarinin giderilmesinde oyunlastirmanin etkisinin olup
olmadiginin ortaya ¢ikarilmasi amacglanmistir. Ayn1 zamanda Madde ve Hal Degisimi konusu
izerine yapilan ¢aligmalarda dgrencilerin kavram yanilgilara sahip oldugu (Demircioglu,
2003; Duman ve Avci, 2016) goriilmiis ve ¢alisma bu konu {izerine odaklanmistir. Sonug olarak
bu calismada, besinci sinif 6grencilerinin dncelikle Madde ve Hal Degisimi konusunda sahip
olduklar1 bilgi diizeyi ve kavram yanilgilarinin tespit edilmesi ve ardindan bu yanilgilarin

oyunlagtirma unsurlarinin kullanildig: ders icerikleri ile giderilmesi hedeflenmistir.

Buna gore bu arastirmada asagida verilen aragtirma sorularina yanit aranmistir.
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1) Besinci sinif 6grencilerinin Madde ve Hal Degisimi konusunda bilgi diizeyleri nasildir?
2) Besinci smif 6grencilerinin Madde ve Hal Degisimi konusunda birbirine karistirdigi
kavramlar nelerdir?

3) Besinci siif 6grencilerinin Madde ve Hal Degisimi konusunda birbirine karistirdigi

kavramlar {izerine oyunlastirilmig 6gretimin yansimasi nasildir?

Yontem

Arastirma Modeli

Calismada segilen okul ve dolayisiyla 6grenciler oyunlastirilmis 6gretime iliskin detayl
veri elde edilecegi ve onemli ¢ikarimlara erisilecegi diisiiniilen 6rnek bir durumdur. Durum
calismasi var olan bir durum, olay ya da olgu hakkinda ¢esitli yonleri ile bilgi sahibi olunmak
istenildiginde kullanilan ve derinlemesine bilgi sahibi olunmasina yardimci olan bir yontemdir
(Buyiikoztiirk, Kilic Cakmak, Akgiin, Karadeniz ve Demirel, 2008). Bu yaklagim ile daha ¢ok
“Nasil? Ni¢in? ve Ne?” sorularina cevaplar aranir. Buradaki asil amag incelenen 6rnek olaylari
etraflica tanimlamaktir. Durum ¢alismasi, adindan da anlasilacag: gibi, 6zel bir durum {izerine
yogunlasir. Bu yontemin en 0nemli avantaji arastirmaciya ¢ok 6zel bir konu ya da durum
tizerinde yogunlasma firsati1 vermesidir (Cepni, 2007). Kendine 6zgii durumlarin ¢alisilmasinda
biitiinciil tek durum deseni tercih edilebilir (Yildirrm ve Simsek, 2013). Bu kapsamda
arastirmada c¢alisilan durum, ortaokul 6grencileri arasinda en kiiciik yas grubunda olan besinci
sinif 6grencilerinin Madde ve Hal Degisimi konusu ile ilgili kavramlari 6grenmesinde
oyunlastirma bilesenlerinin kullanilmasidir. Bu durumda 6grencilerin Madde ve Hal Degisimi
konusu ile ilgili kavramlara ait yanilgilar1 ve bu yanilgilarin giderilip giderilemedigi biitiinciil

olarak ele alinmis ve nitel olarak analiz edilmistir.

Calisma Grubu

Arastirmanm  katihmcilari, Istanbul ili Uskiidar ilgesinde yer alan bir devlet
ortaokulunda 2019-2020 egitim Ogretim yilinin giiz doneminde besinci sinifta 6grenim
gormekte olan 12 kiz, 8 erkek toplam 20 ogrencidir. Ogrencilerin yas ortalamasi 11°dir.
Aragtirmacilardan biri, yukarida belirtilen 6grencilerin fen bilimleri 6gretmenidir. Calisma
grubu, amagh 6rnekleme ¢esitlerinden kolay ulasilabilir durum 6rneklemesine uygun olarak
belirlenmistir. Kolay ulagilabilir durum orneklemesi ¢alismaya hiz ve pratiklik kazandirir
(Yildirim ve Simsek, 2003). Bu nedenle arastirmacilar bu sinifi, aragtirmanin amacina uygun

olma, ulasilabilirlik, izin alma kolaylig1 gibi nedenlerden dolayi tercih etmistir. Calismada yer
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alan Ogrencilerin isimleri etik ilkelerin saglanmasi amaciyla dogrudan belirtilmemistir.

Ogrencilerin isimleri O1, 02, ..., 020 seklinde kodlanmustir.

Veri Toplama Araglari

Arastirmada veri toplama araci olarak, dgrencilerin Madde ve Hal Degisimi konu
bilgilerini ve kavram yanilgilarini tespit etmek amaci ile arastirmacilar tarafindan gelistirilen
“Maddenin Hal Degisimi Kavram Yanilgilar1 Formu” kullanilmistir. Formun gelistirilmesinde
Ogretim programinda yer alan kazanimlar ve konu ile ilgili siklikla karsilagilan kavram
yanilgilart géz Oniine almmistir. Form dort adet acik uclu sorudan olugmaktadir. Sorular
olusturulurken, 2 fen bilimleri 6gretmeni ile bir Tiirkce O6gretmeninin ve ayrica iki alan
uzmanmin goriisleri alinmugtir. Ik uygulama sirasinda &grencilerden gelen sorular ve
cevaplardan hareketle soru kokii anlagilmayan ifadeler netlestirilmistir. Ogrencilerden gelen
kisa cevaplar yerine daha detayli ifadelerin alinmasi i¢in sorulara ‘‘agiklayiniz’’ gibi eklemeler
yapilmistir. Ayrica birinci soruyu ayni mantikta iki farkli sekilde sorarak daha anlasilabilir
olmasi saglanmistir. Form pilot olarak bir grup 6grenciye uygulandiktan sonra 6n test-son test
olarak 20 dgrenciye uygulanmistir. Ogrencilere uygulanan ‘‘Maddenin Hal Degisimi Kavram

Yanilgilart Formu’’ sorular1 asagida verilmistir.

1) Bir kartopunu odanizda masanin iizerinde birakirsaniz ne olur? Agiklayiniz.

Veya,
Buzluktan ¢ikardigimiz bir par¢a buzu yemek masasinin iizerine birakirsaniz bir siire sonra
buzda bir degisim olur mu? Aciklayiniz.
2) Annelerinizin yikadigi c¢amasirlar camasirhiga veya balkonda ¢amasir iplerine
asildiginda 1slak camasirlara ne oluyor? Aciklayiniz.
3) Cay icin su kaynarken demligin kapagini a¢tiginizda neler gézlemlersiniz?
Nedenlerini agiklaymiz?
4) Bir kap igerisinde bulunan bir miktar suyu buzdolabinin buzluk kismina koydugunuzu

diisiiniin, bir siire sonra su ne hale gelir? Agiklayimiz.

Uygulama

Fen 6gretim programina uygun olarak yapilan 0gretime ek olarak oyunlastirma igin
oncelikle ii¢ farkli seviye belirlenerek ‘Amatdr Lig’, ‘Siiper Lig’ ve ‘Sampiyonlar Ligi’
olusturulmustur. Tiim 6grencilerin amator ligde olduklar1 varsayilarak 6gretime baglanmistir.
Ogretim siirecinde defter ve kitaplarimi getiren dgrencilere, séz alarak konusan ve derse katilan

Ogrencilere art1 (+) verilmistir. Alinan her bes art1 yuvarlak i¢inde bir artiya dontistiiriilmiis ve
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buna sahip olan 6grenciler bir {ist lige yani ‘Siiper Lige’ ge¢mis sayilmiglardir. Ayrica bir
sunum yapan ya da bir probleme orijinal ¢6ziim getiren 6Zrencilere bes art1 birden yani yuvarlak
ierisinde bir art1 verilmistir. U¢ yuvarlak igerisinde artiya sahip olan 6grenciler bir y1ldiz almus
sayilarak ‘Sampiyonlar Ligine’ gecis yapmislardir. Bu sembol ve rozetleri en ¢ok toplayan iki
Ogrenciye ‘sinif sorumlusu’ ve ‘6gretmen asistani’ unvanlari verilmistir. Hi¢ eksi almayan derse

aktif katilan 6grencilere ise ders i¢i performans notu olarak 100 puan verilmistir.

dl T

Al y
GRUBL

Resim 1 Oyunlastirma Seviye (Lig) Tablosu Baslangi¢

Resim 1’de oyunlastirma 6ncesi olusturulan seviye tablolar1 verilmistir. Siire¢ igerisinde
ogrencilerin elde ettigi becerilere gore arti, yuvarlak iginde art1 ve yildiz verilerek tablolar
doldurulmustur. Ogrenciler aciklanan kurallara gore en ¢ok yildiz ve artry1 toplamak icin derse
katilim, 6dev yapma, sunum yapma, deney yapma gibi grup ¢aligmalarina oldukga fazla katilim
gostermislerdir.

Ogrenciler hazirladiklart maddenin halleri konulu sunumu yaparak kuru buz deneyini
siifa gostermislerdir. Grup iiyeleri bu ¢alismalarindan dolayi y1ldiz almiglardir. Baska bir grup
Ogrenci grupca hazirladiklar1 power point sunumlart sonrast yuvarlak i¢inde art1 almaya hak

kazanmustir.
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Resim 2 Oyunlagtirma Seviye (Lig) Tablosu Son Hali

Resim 2’de dgrencilerin siire¢ icerisinde gostermis olduklar1 performansa bagli olarak
kazandiklar1 semboller goriilmektedir. Buna bagli olarak &grencilerden iki kisi aylik tahta
gorevlisi ve 6gretmen asistani olarak segilmis olup bu 6grencilere performans notlari e-okul

iizerinden 100 olarak verilmistir.

Veri analizi

Elde edilen veriler nitel veri analizlerinden betimsel analiz ile incelenmistir. Betimsel
analizlerin amaci, elde edilen bulgulari diizenleyerek ve yorumlayarak okuyucuya sunmaktir.
Daha sonra bu dogrultuda elde edilen veriler, 6nce sistematik olarak agik bir bigimde
betimlenir, daha sonra ise yapilan bu betimlemeler agiklanir, yorumlanir ve neden-sonug
iliskileri irdelenerek birtakim sonuglara ulasilir (Yildirim ve Simsek, 2013). Ogrencilerin
““Maddenin Hal Degisimi Kavram Yanilgilar1 Formu’’ sorularina verdikleri cevaplardan elde
edilen veriler analiz edilirken agik uclu sorularla anlama diizeyini tespit etmek icin literatiirde
yaygin olarak kullanilan “tam anlama, kismi anlama, kavram yanilgis1 ve anlamama”
kategorileri kullamlmistir (Abraham ve dig. 1992). Ogrencilerin verdigi cevaplar bu
kategorilerden hangisine uygunsa ona gore frekanslar1 belirlenmistir. Ayrica veriler 6n
yargilardan uzak bir sekilde seffaf olarak analiz edilmistir. Verilerin, kategorilere gore

frekanslar1 belirlenerek tablolastirilmis ve dgrencilerin cevaplari alintilanarak gosterilmistir.

Veri analizi sirasinda 6grenci cevaplari incelenirken oncelikle hangi kategoriye uygun

oldugu ve kavram yanilgis1 igerip icermedigi belirlenmistir. Asagidaki Tablo 1’de bu
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kategorizasyonun nasil yapildigi ile ilgili agiklamalara ve Resim 3’de de 6grencilerden gelen

cevaplara yer verilmistir.

Tablo 1 Veri analizinde kullanilan kategoriler ve drnekleri

Kategoriler
Sorular Tam Anlama  Kismi Anlama Kavram Anlamama
Yanilgisi
Soru 1, “‘cevreden 1s1 Kartopu veya Kartopu veya Kartopu veya
kartopunun veya alarak hal buzun eridigini buzun suya buzun eriyerek
buzun degisimi  degistirir ve bilmesi ancak doniistiiglini suya donlisiimii
kat1 halden sivi  bunu dogru bildigi halde aciklayamamasi
hale gecer”’ aciklayamamasi “‘¢Oziiliir,
kaybolur,
buharlasr,
kaynar,
yogusur’’ vb.
ifadeler
kullanmast
Soru 2; ‘‘“slak olan Islak ¢amasirin Islak ¢camasirda  Islak ¢camasirda
¢amasirlarin camasir kurumasi igin yer alan suyun,  yer alan suyun
kurumasi ¢evreden 1s1 suyun su buharina buharlasma
alir ve su hal buharlagmasini doniistiiglini durumunu
degistirerek su  bilmesi ancak bildigi halde aciklayamamasi
buhar1 haline buharlagsma bunu buharlasma
geger’”’ olayinin ¢evreden olay1 yerine
1s1 alarak alternatif
gergeklestirmesini  kavramlarla
dogru (6rnegin,
agiklayamamasi  duman)
aciklamasi
Soru 3; “‘subuharinin  Demlik kapagina  Demlik kapagmma Demlik
kaynayan suyun cevreye 1st carpan su carpan su kapagina
demlik kapagina vererek buharinin su buharmin su carpan su
garpmasi yogunlagarak  haline dondiigiinii  haline buharinin suya
su haline “‘yogunlagtigini’’  doniistiigiinii doniismesini
donmesi”’ bilmesi ancak bilmesi ancak aciklayamamasi
bunu dogru bunu
aciklayamamasi “‘yogunlagsma’’
kavramina
alternatif
kavramlarla
acgiklamasi
Soru “‘suyun Dondurucudaki Dondurucudaki ~ Dondurucuda
4;dondurucuya  ¢evresine 1s1 suyun dondugunu  suyun buz haline yer alan suyun
konulan suyun vererek bildigi halde geldigini buza
donmasi dondugunu ve  donma olayini bilmesine doniismesini
buz haline suyun ¢evreye 1s1 ~ ragmen bu olay1r  aciklayamamasi
geldigi”’ vermesi olarak ““‘donma”’ kategorisinde
ifade edememesi  disindaki incelenmistir.
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kavramlarla
ifade etmesi

Kismi Anlama >

Tam Anlama >

Resim 3 Ogrencilerden gelen 6n test cevap drnegi

Bulgular

Besinci sinif 6grencilerinin Madde ve Hal Degisimi konusunda bilgi diizeyleri nasildir?
Sorusunun yanit1 i¢in &n test- son test cevaplari incelenmistir. On test cevaplarina gore
ogrencilerin puan ortalamasi 64.9, oyunlastirma 6gelerinin kullanildig1 ders sonrasinda ise son

test puan ortalamalar1 86.75 olarak tespit edilmistir.

“Besinci sinif 6grencilerinin Madde ve Hal Degisimi konusunda birbirine karistirdigi
kavramlar nelerdir?” ve “Besinci simif 6grencilerinin Madde ve Hal Degisimi konusunda
birbirine karistirdigi kavramlar iizerine oyunlastirilmis Ogretimin yansimasi nasildir?” alt
problemlerini cevaplamak i¢in “Maddenin Hal Degisimi Kavram Yanilgilar1 Formu’ndan”

elde edilen veriler analiz edilmis ve bulgular asagida Tablo 2’de verilmistir.
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Tablo 2 Oyunlastirma Oncesinde ve sonrasinda Ogrencilerin ilgili sorulara verdikleri
cevaplarin kategorilere gore yiizdeleri ve frekanslar1 (n=20)

Tam Anlama Kismen Anlama Kavram Anlamama
Yanilgisi
On Son On Son On Son On Son

Sorular n % n % n % n % n %% n % n % n %
1. 4 20 11 5 15 75 9 45 1 5 0 O O O O O
2. 5 25 10 50 8 40 5 25 2 10 2 10 5 25 3 15
3. 1 5 11 55 7 3% 9 45 6 30 0 0 6 30 0 O
4, 2 10 7 3 14 70 11 5 2 10 O O 2 10 2 10

Toplam 8 39 44 34 11 2 13 5

Tablo 2 incelendiginde, birinci soru olan “Bir kartopunu odanizda masanin iizerinde
birakirsaniz ne olur? veya buzluktan ¢ikardigimiz bir par¢a buzu yemek masasinin iizerine
birakirsaniz bir siire sonra buzda bir degisim olur mu? Ag¢iklaymiz.” sorusuna verilen cevaplar
degerlendirildiginde, Tablo 2’ye gore oyunlastirma 6ncesi cevaplarin %20’sinin tam anlama,
%75’inin kismen anlama, %35’inin kavram yanilgis1 kategorisinde oldugu goriilmiistiir. Bu
soruda anlamama tespit edilememistir. Oyunlastirma sonrasinda verilen cevaplara gore ise,
%355’inin tam anlama, %45’inin kismen anlama kategorisinde oldugu gorilmiistiir.
Oyunlastirma sonrast birinci soruda kavram yanilgisi ve anlamama tespit edilememistir.
Oyunlastirma oncesi ilk soruya verilen cevaplar genellikle kismen anlamada toplanmigstir.
Bunun en biiylik nedeni ise, Ogrencilerin kartopunun eridigini sdylemelerine ragmen,
kartopunun ¢evreden 1s1 alarak kati halden sivi hale gecisini ifade etmekte zorlandiklari
goriilmektedir. Bir 6grencinin (O1) verdigi cevapta, ** Kartopunun eridigini gézlemleriz ve
buzda bir degisim olur. Buz siv1 hale gelir.”” ifadeleri kullanildig1 goriilmistiir. Bagka bir
ogrenci (02) ise ‘‘Bir kartopunu odamiza masanin iistiine koyunca erir. Yani siv1 hale gelir.
Buzda degisim olur ¢iinkii o bir siire sonra erir ve siv1 hale gelir’” cevabini verdigini ancak
oyunlastirma sonrasinda ise ayn1 6grencinin (O2), ** Bir kartopunu odamizin masanin {izerine
koyunca yani birakinca erime hali ortaya ¢ikar. Ciinkii kartopu sicak yerde 1s1 alir.”” cevabini
verdigi gorilmistiir.

“Annelerinizin yikadigi c¢amasirlar camasirliga veya balkonda camagsir iplerine
asildiginda 1slak ¢amasirlara ne oluyor? Agiklaymiz?” seklinde olan ikinci soruya verilen
cevaplar degerlendirildiginde, oyunlastirma dncesi cevaplarin, %25’ inin tam anlama, %40’inin
kismen anlama, %]10’inin kavram yanilgisi, %25’inin anlamama kategorisinde oldugu
goriilmiistiir. Oyunlastirma sonrasinda dgrencilerin verdigi cevaplarin, %50’sinin tam anlama,
%25’inin kismen anlama, %10’inin kavram yanilgisi, %15’inin anlamama kategorisinde

oldugu goriilmiistiir. Oyunlastirma sonras1 6grencilerden gelen cevaplarda, tam anlama diizeyi
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artig gosterirken, anlamama diizeyinde diislis gortiilmiistiir. Kavram yanilgisinin ayn yiizde ile
kalmasinin nedenleri arasinda ise konuyu 6grenmelerine ragmen bir 6grencinin ¢camasirlarin
kurumasint buharlasma yerine yogusma kavrami ile agiklamasindan kaynaklandigi
goriilmiistiir. Ogrencilerle yapilan birebir goriismelerde ikinci soru ile ilgili siif genelinde
ifadelerin dogru kullanildig1 goriilmiistiir. Buradan hareketle 0grencilerin yazili cevaplar
verirken, bu bir sinav degildir, notlarinizi etkilemeyecek uyarilarina ragmen, heyecanlanma vb.
nedenlerle bildikleri kavramlar1 yanhs ifade edebileceklerini sdyleyebiliriz. Oyunlastirma
oncesi bir dgrencinin (03) verdigi cevaptaki, ‘‘Kurur, 1slak camasirlar giines 15181 o 1slak
camagirlara vurdugu zaman 10, 15 dk. sonra kurur’’ ifadelerinden yola ¢ikarak, 6grencinin 1s1
alan suyun buharlasmaya ugradigini tam anlami ile ifade edemedigi ve kismi anlama
kategorisinde oldugu gériilmektedir. Baska bir grencinin (O4), *‘Islak ¢amasirlarda sdyle bir
degisiklik olur: O ¢amasirlar 1slakken balkona veya giinesli bir yere serdigimizde kurur.”’
cevabini verirken oyunlastirma sonrast ayni dgrencinin (O4), ‘‘Camasir 1slakken kuru hale

gecer. Camasir glinesten 1s1 alir.”” cevabini verdigi gorilmiistiir.

Resim 4 Oyunlastirma 6ncesi 6grencilerden gelen cevaplara ait 6rnek bir cevap kagidi.

“Cay icin su kaynarken demligin kapagimi acgtifinizda neler gdzlemlersiniz?
Nedenlerini agiklayiniz?” seklinde olan iigiincii soruya oyunlastirma Oncesi verilen cevaplar
degerlendirildiginde, cevaplarin %5’inin tam anlama, %35’inin kismen anlama, %30’unun
kavram yanilgisi, %30’unun anlamama kategorisinde oldugu goriilmiistiir. Oyunlastirma
sonrasinda &grencilerin verdigi cevaplarin, %55’inin tam anlama, %45’inin kismen anlama
kategorisinde oldugu goriilmiistiir. Oyunlastirma sonrasi {igiincii soru i¢in kavram yanilgisi ve
anlamama tespit edilmemistir. Oyunlastirma 6ncesi bir 6grencinin verdigi cevapta (O5),
“Caym kapagini actigimizda sudan buhar ¢iktig1 i¢in su iyice kaynamigtir’” cevabini vermistir,
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burada her buhar ¢ikisinin kaynamaya yeterli oldugu yanilgis1 tespit edilmistir. Bir baska
ogrenci (06) ise; ‘‘Dumanlar ¢ikar. O dogalgaz igindeki demligi 1sitir suyu 1sitir ve su
buharlasir ¢cay olur’> duman ve su buhar1 kavramlarini karigtirdigr goriilmektedir. Baska bir
ogrenci (O7), ““Sicak buhar gelir bu da gozliigiimiin camini hep mahveder. Sebebi daha ¢ok
verilmistir bundan sebep buhar olmustur. Hepsi buhar olmaz.’” cevabini verirken ayni 6grenci
(O7) oyunlastirma sonrast ise, ‘‘Cayin su buhar1 kapaga carpar bu da su damlas1 olur. Cayin

29

suyu buharlasir 1s1 alarak’” cevabini vermistir. Ogrencilerin bu soruya olan cevaplar
incelendiginde ozellikle ‘duman’ ve ‘buhar’ kavramlari ile ‘buharlasma’ ve ‘kaynama’

kavramlarmin birbirine karistirildig1 goriilmiistiir.

Resim 5 Oyunlagtirma sonrast 6grencilerden gelen cevaplara ait 6rnek bir cevap kagidi

“Bir kap icerisinde bulunan bir miktar suyu buzdolabinin buzluk kismina koydugunuzu
diisiiniin bir siire sonra su ne hale gelir? Agiklayiniz.” seklinde olan dordiincii soruya verilen
cevaplar degerlendirildiginde, cevaplarin %10’unun tam anlama, %70’inin kismen anlama,
%]10’unun kavram yanilgisi, %10’unun anlamama kategorisinde oldugu goriilmiistiir.
Oyunlastirma sonrasinda 6grencilerin verdigi cevaplarin, %35’inin tam anlama, %355’inin
kismen anlama, %10’unun anlamama kategorisinde oldugu goriilmiistir. Kavram yanilgi
kategorisinde ise bir cevap saptanmamistir. Oyunlastirma sonrasi Ogrencilerden gelen
cevaplarda, tam anlama ve kismen anlama diizeyi artig gosterirken, anlamama diizeyinde diisiis
goriilmiistiir. Oyunlastirma dncesi bir 6grencinin (O8) verdigi cevapta, *‘Su buz haline gelir.
Buzlugun soguklugundan su donar’’ suyun buz haline geldigini ifade ettigini ancak, suyun

disartya 1s1 vererek buz haline gecisinin tam anlami ile bilinmedigi goriilmektedir. Bagka bir
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dgrenci (09), “Su buz olur ¢iinkii dolap soguktur.””> derken oyunlastirma sonras1 ayni dgrenci

(09), ““Su buz olur ¢iinkii soguklasir 1s1 verir’> cevabini vermistir.

Sonug¢ ve Oneriler

Ulkemizde fen bilimleri alaninda ortaya ¢ikan kavram yanilgilarinin oyunlastirma
bilesenleri dahil edilerek giderilmesine yonelik calismalarin eksikligi dikkat ¢ekmektedir.
Bunun i¢in bu g¢alismada oncelikli olarak ‘‘Maddenin Hal Degisimi Kavram Yanilgilari
Formu™ gelistirilerek 6grencilerin Maddenin Hal Degisimi konusundaki kavram yanilgilari
tespit edilmistir. Ogrencilere oyunlastirma bilesenlerinin dahil edildigi bir &gretim
uygulanmistir. Siire¢ sonunda kavram yanilgilart formu tekrar uygulanmistir. Caligmanin

azaldig tespit edilmistir.

Bu calismaya katilanlarin duman kavram yanilgisina sahip olduklar1 gelen cevaplardan
tespit edilmistir. Costu, Ayas ve Unal (2007) yaptiklar1 ¢alismada dgrencilerin ¢ogunlukla
“hava” ve “oksijen ve hidrojen gazlarinin” bu dumansi yapiy1 olusturacagini belirttiklerini
belirlenmiglerdir. Sendur, Toprak ve Pekmez (2008)’de lise 6grencileri ile yaptiklart ¢calismada
buharlasma ve kaynama ile ilgili kavram yamlgilarini tespit etmislerdir. Costu, Ayas ve Unal
(2007) yedi kimya 6gretmeni ile yiiriittiikleri calismada da kaynama kavrama ile ilgili yanilgilar
ve bunlarin olas1 nedenlerini tespit etmislerdir. Buradan hareketle 6grencilerin bu kavramlarla
daha kiiclik simif diizeylerinde karsilastiklarinda anlamli bir sekilde 6grenmelerinin 6nemi

ortaya ¢ikmaktadir.

Besinci sinif 6grencilerinin madde ve hal degisimi konusunda 6zellikle ‘‘su buhart’ ile
““duman’’ kavramini, ‘‘buharlagsma’’ ile ‘‘kaynama’’ kavramlarini birbirine karistirdiklar
goriilmiistiir. Ogrencilerin yine 6n testlerde bir maddenin gaz halden siv1 hale, s1v1 halden kati
hale gegerken g¢evreye 1s1 verdigini bilmedikleri tespit edilmistir. Ogrencilerin ilk soruya
verdikleri cevaplarda genel anlami ile kartopunun eridigini bildikleri halde, oyunlastirma
sonrasinda 1s1 alan maddelerin hal degistirerek erime olaymin gergeklesecegini daha iyi
kavradiklar1 goriilmiistiir. Ikinci ve iigiincii soruya verilen cevaplardan oyunlastirma sonrasi
buharlasma olaymin daha net agiklandig1 ifade edilebilir. Ikinci soruda 6grencilerden gelen
cevaplardan hareketle oyunlastirma sonrasi ¢gamagirlarin kuruma olaymin gergeklesmesi i¢in
buharlasma oldugunu, buharlasma olay1 i¢cin maddenin disaridan 1s1 almasi gerektigini
kavradiklar1 sdylenebilir. Ugiincii soruya gelen cevaplardan hareketle, oyunlastirma oncesi

ogrencilerin buharlasmay1 bildiklerini ancak bunun ic¢in suyun 1s1 almasi gerektigini tam
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kavrayamadiklarini ancak oyunlastirma sonrast hem 1s1 alan suyun buharlagmasi gerektigini
hem de kapag1 agtigimizda, kapaga carpan su buharinin yogusarak gevreye 1s1 vererek tekrar su
damlaciklarina doniistiiklerini kavradiklari sylenebilir. Dordiincii soru igin gelen cevaplara
gore Ogrencilerin, soguk ortamda maddelerin katilastigini, dondugunu bildiklerini ancak
oyunlagtirma sonrasinda bu olayin gerceklesmesi i¢in maddenin disariya 1s1 vermesi gerektigini

kavradiklar1 sdylenebilir.

Oyunlastirma sonrasinda genel olarak kavram yanilgilarinin ve anlamama durumlarinin
anlamli diizeyde azaldigi goriilmiistiir. Ders sirasinda ve sonrasinda yapilan gozlemler ve
ogrenci gorlismelerinde ders igerisinde liderlik tablosu, arti, yildiz, 6diil gibi oyunlastirma
Ogelerinin kullaniminin 6grencilerin derse karsi ilgisini ve motivasyonlarini arttirdigi ve bunun
literatlirdeki caligmalarla paralellik gosterdigi goriilmektedir (Polat, 2014; Samur, 2015).
Oyunlastirma Oncesi yapilan Madde ve Hal Degisimleri konusuna yonelik sorulara
ogrencilerden gelen cevaplarda on test ortalamasi 64.9, oyunlastirma sonrasinda ise son test
puan ortalamalar1 86.75 olarak tespit edilmistir. Oyunlastirma 6gelerinin kullanildigi ders
sonras1 0grencilerin akademik basarilarinin arttig1 goriilmektedir, bu sonug literatiirle paralellik

gostermektedir (Buckley ve Doyle, 2016).

Oyunlastirma ile hem isbirligi igerisinde grup calismalar1 agirlik kazanmis hem de grup
i¢i pozitif dayanisma artmistir. Bu nedenle bircok kavrami iceren ve 6grencilerin anlamada
giicliik ¢ektigi fen konularinin 6gretiminde oyunlastirilmis egitim siire¢lerinin tasarlanmasi ve

uygulanmas1 onerilmektedir.

Bu ¢alisma sadece bir konunun bir boliimiinii igermekte olup, ¢alisma grubu ve siiresi
ile stirlilik igcermektedir. Bu konuda calisma yapacak arastirmacilarin bu siirliliklart goz
oniinde bulundurarak arastirmalarini tasarlamalar1 ve yiirlitmeleri Onerilir. Fen egitiminde
oyunlasgtirma ile 6grenme ve basar1 iizerine yapilan g¢alismalar mevcut olmasina ragmen,
kavram yanilgilarinin giderilmesi hususunda eksiklik oldugu goriilmektedir. Bu nedenle bu tiir

calismalarin 6grenme 6gretme siireglerine olumlu katkilar1 saglayacagi sdylenebilir.

Bu c¢alisma olduk¢a kiiciik bir 6grenci grubu ve besinci siif Ogrencileri ile
gerceklestirilmistir. Oyunlastirmanin, fen egitiminde kavram yanilgilarinin giderilmesindeki
roliinii daha net ortaya koymak i¢in farkli sinif seviyelerindeki ve daha fazla katilimciy1 iceren

caligmalara ihtiyag¢ oldugu sdylenebilir.

Oyunlastirma 6gelerinin kullanildigi ders igeriklerinde liderlik tablosu kullaniminda ¢ok
dikkatli davramlmalidir. Ozellikle liderlik tablosunda son siralarda yer alan dgrencilerin

motivasyon diizeyleri g6z onitinde bulundurulmalidir. Bunun igin sonda bulunan 6grencilerin
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diizeylerine uygun gorevler verilerek ¢aba gosterdiklerinde tabloda iist siralara gikabilecekleri
hissi verilmelidir. Sonda yer alan 6grencilerin dersle ilgili gorevleri yaptikca ilk siralara, ilk
siralarda yer alan Ogrencilerin ise son siralara gelmesinin dogal oldugu 6grencilere net bir
sekilde izah edilmelidir. Liderlik tablosunda olumlu davraniglar arti, yildiz gibi sembollerle
gosterilip, yapilamayan davraniglara eksi verilmemesi Ogrenci motivasyonlarint olumlu
etkileyecektir. Zira gorevini yapan art1 aldiginda liderlik tablosunda {ist siralara yiikselmis

olacaktir.

Oyunlastirma ile rekabetci bir sinif ortaminda gruplar birbirini rakip olarak goriip
gruplar aras1 anlagmazliklar ortaya ¢ikabilmektedir. Bunun i¢in gruplarin siireg icerisinde kendi
i¢ dinamiklerine gore degerlendirildigini, grup ¢alismalarina verilecek yildiz ve/ veya artilarin
diger gruplar ile kiyaslama yolu ile degil, kazandiklari1 becerilere gore verildigini belirtmek sinif

ici ve gruplar arasi etkilesim ve dayanismay1 pozitif yonde etkileyebilir.
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