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Abstract: The aim of this study is to examine the discoveries of 6th grade students on creating the area of triangle and their
applications in the problem-solving process through game-based mathematics teaching. The method of the study was taken as
a case study since the researcher also served as a teacher while the process in a learning environment was handled in-depth
and the lessons were continued. The data were collected through the video recording while the students were playing and the
worksheets they filled out after the game. By watching the video recordings, student responses were determined at each stage
of the application process, and the answers to the problems were indicated with frequency and percentage tables. It was
determined that the game-based teaching method applied in this study had a positive effect on students' interest in
mathematics. Students stated that they like to associate mathematics with games. It has been determined that students are
more ambitious in group games and they attach importance to cooperation to achieve success. It was determined that the
students were able to discover the information with the games in the prepared lesson plan and use the information they
discovered in the problems. The results of the research showed that the students were successful in creating the triangle area
relation and solving the related problems carried out with game-based mathematics teaching.
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Oz: Bu galismanin amaci, oyun temelli matematik 6gretimiyle 6. simf 6grencilerinin iiggenin alan bagntisini olusturmaya
yonelik kesiflerini ve kesfettikleri bilgileri problem ¢6zme siirecindeki uygulamalarini incelemektir. Bir 6grenme ortaminda
yasanan siirecin derinlemesine ele alinip derslerin siirdiiriilmesi sirasinda aragtirmacinin ayni zamanda okulun matematik
Ogretmeni olarak gorev yapmasindan dolay1 ¢aligmanin yontemi 6zel durum ¢alismasi olarak alinmistir. Veriler arastirmacilar
tarafindan gelistirilen egitsel oyunlarin dgrenciler tarafindan oynanmasi esnasinda alinan video kayit goriintiileri ve oyun
sonrasinda doldurduklar1 caligma kagitlar1 araciligryla toplanmistir. Verilerin analizinde, uygulamalarin video kayitlar1 ve
ogrencilere dagitilan ¢aligma kagitlar birlikte incelenmistir. Video kayitlari izlenerek uygulama siirecinin her bir agamasinda
6grenci yanitlart belirlenmis, problemlere verilen yanitlar frekans ve yiizde tablosuyla belirtilmistir. Caligmada uygulanan
oyun temelli 6gretim yonteminin Ogrencilerin matematik dersine olan ilgisini olumlu yonde etkiledigi belirlenmistir.
Ogrenciler matematigin oyun ile iliskilendirilmesinden ¢ok hoslandigmi dile getirmistir. Grupla oynanan oyunlarda
ogrencilerin daha hirsh oldugu ve basari elde etmek icin isbirligine dnem verdikleri tespit edilmistir. Ogrencilerin hazirlanan
ders planindaki oyunlarla bilgileri kesfedebildikleri, kesfettikleri bilgileri problemlerde kullanabildikleri belirlenmistir.
Arastirma sonuglari, oyun temelli matematik dgretimiyle yiiriitiilen {iggenin alan bagintisin1 olusturma ve ilgili problemleri
¢ozmede dgrencilerin bagarili oldugunu gostermistir.

Anahtar Kelimeler: Oyun temelli matematik 6gretimi, tiggende alan bagintisi, 6. sinif 6grencileri

Tiirkge siirlim igin tiklayiniz

1. Introduction

Various methods are used in teaching. Method selection varies according to the objectives to be covered in
order to make the lesson more effective and understandable. The method of direct expression is the most known
and frequently used in mathematics lessons. This method is in the form of directly presenting the necessary
information to the student by keeping the student in a passive position and the teacher in an active position
(Temizdz & Ozgiin- Koca, 2009). The reasons for this can be listed as habituation, the difficulty of expressing
abstract concepts in another way, the fact that the subjects are completed as soon as possible for the students who
are preparing for the exam, and more attention being paid to the solution of the questions. Although this method
is found appropriate and used, it is one of the methods that have a little positive effect on students' attitudes
toward mathematics, interest, and love for the lesson (Bozoglu, 2013). According to Demir (2016), one of the
reasons for choosing the methods is that they are qualified to meet the entertainment needs of the students. The
most productive learning situations for students are when they are active. The most productive learning
situations for students are those in which they are active. Permanent learning is provided to the extent that the
student participates in the activities in the learning and teaching process (Siinbiil, 2011). In order for the students
to be interested and willing to the mathematics lesson, student-centered methods should be used in the lessons.
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One of the effective teaching methods in which the student is at the center of learning and learns by doing and
experiencing is game-based mathematics teaching.

A game is an activity that has a specific purpose and rules, uses physical and mental skills at a specific place
and time, improves socialization, intelligence, and skills, and also entertains (Coban & Nacar, 2006). It is very
difficult for students to maintain their attention for a long time during educational activities. This can hinder
learning. Games are more effective in maintaining attention than other teaching techniques, as they liberate
students from the passive state and make them active. Students can maintain their attention for a long time while
learning through games in their classes (Akandere, 2013). Since students want to win the game, they concentrate
on the game, listen carefully to the rules, and decide how to win and apply them. When there is a game between
groups, s/he helps his groupmates and exchanges ideas. Although the games are played on a voluntary basis,
since they are found fun by the students, they allow the participation of the whole class and eliminate the student
difference.

In the research on the game, it has been classified according to its types. For example, the Ministry of
National Education (MEB) (2016) divided the types of games into three different groups with regard to their
characters, the place they are played and the vehicles used. Demir (2016) classified the game types as cognitive,
social, creative and manipulative games. Coban and Nacar (2006) also divided the game types into two as
imaginary games and group games. Another classification is made by Akandere (2013) divided the game types
into two groups as children's games and educational games.

Educational games are games that are planned in advance in terms of player level, number of players, place,
and duration of the game, number of repetitions, and necessary tools in line with the determined educational
purposes. The increase in research on games, especially with the developments in science and technology, has
revealed that games are not places where time is wasted, on the contrary, they are structures that have an
important role in the development of individuals. This research trend has given birth to the idea of benefiting
from these structures in education. One of the concepts that emerged from this idea is the educational math game
(Morali & Ugurel, 2008: 87). In many games, it is seen that there is a mathematical thinking process such as
progressing from the simple to the complex, from the concrete to the abstract, and this shows that the concepts of
mathematics and games can be used in association with each other. Games are a good way to popularize
mathematics and an effective method to teach it (Erkin Kavasoglu, 2010).

The purpose of educational math games is to enable students to learn mathematical concepts, develop their
mathematical thinking skills and learn while having fun. In order for the games determined in this context to
reach the goal, they should have the feature of bringing mathematical goals and behaviors (Giilleci, 2019). With
the help of educational games prepared in accordance with the purpose, students can learn by having fun,
experimenting, and living, and teaching can become more permanent as they are active throughout the game.

When the literature on teaching with games is examined, it is seen that there are studies on the effects of
educational games on students' attitudes, success and permanence in mathematics teaching (Bozoglu, 2013;
Canbay, 2012; Yiicel Soft, 2014; Yilmaz, 2014; Nekang, 2018). There are also studies examining the opinions of
teachers about teaching with games (Giines, 2010; Hosgor, 2010; Festus & Adeyeye, 2012; Kesgin, 2017; Kog,
2017; Ozata, 2019). In addition, it has been observed that there are studies (Moloi, 2013; Nkopodi & Mosimege,
2009) that try to teach the subjects that students do not perform well in mathematics by adapting a game-based
approach and examining the positive effects of games on mathematical learning. In addition to all these,
Offenholley (2012) emphasizes that games have also an effect on reducing anxiety, increasing motivation, and
deepening learning.

In the research, it has been seen that there is not enough work in the field of measurement in the 6™ grade,
together with the differences in the selected topics of the educational games. The educational games in
mathematics are generally used in the application step. In the lesson plan used in this study, the outcome was
achieved through games and activities from the beginning to the end of the lesson. Therefore, it is thought that
the study will contribute to the literature. With the study to be done, it is thought that it will be aimed to realize
that a subject can be learned by playing a game, and this will ensure the widespread use of games in lessons.

The aim of this study is to examine the explorations of 6th grade students on creating the area of the triangle
and their applications in the problem solving process with game-based mathematics teaching. For this,
“Constructs the area relation of the triangle, solves the related problems.” A game-based learning environment
has been created for learning In this context, the research problem of the study is “What are the reflections from
a game-based learning environment for creating the relation of triangle area and problem solving for 6th grade
students?”.

98



Reflections from a Game-Based Mathematics Teaching Lesson

2. Method

The case study, which is one of the qualitative research designs, was used in this study. The case study was
defined by Cepni as a research in which data collection methods such as observation, interview, and document
analysis are used and a qualitative process is followed. Through this way the researcher can examine in depth
data, presents a situation description or situation themes by limiting one or more situations over time with many
resources (Creswell, 2020).

2.1. Participants

The participants of the study consisted of 13 (7 girls and 6 boys) 6™ grade students of a public secondary
school in Samsun province Terme district. The study was carried out in the second semester of the 2020-2021
academic year.

2.1. Data Collection Tools

The data were collected through the video recording images taken during the educational games developed
by the researchers and the worksheets they filled out after the game. The educational games and worksheets
developed were finalized by taking the opinions of nine experts in their fields. Experts were asked to evaluate
whether the plan served the purpose (content validity) and suitability for the student's level. In general, opinions
were expressed about the duration of the activity and the language of mathematics, and arrangements were made
according to the suggestions.

The lesson plan starts with the warm-up game and reminds the students of the triangle types according to
their angles and sides, and it is aimed that the students can easily connect with new information, get used to the
process and be ready for the next game. The plan was completed with a warm-up game, two main games, two
problems and one activity. The content of the lesson plan and the order of implementation are given in Table 1.

Tablo 1. The content of the Lesson plan
Objective Content

To be able to create the relation for the area of the Triangle Catch (Warm-up Game)
triangle, and solve the related problems. Three Minutes at the Station

1. Problem

The Sixs Competing

Let's Apply Now

2. Problem

The application was made in 5 lesson hours. Games and worksheets developed for learning outcomes are
given in Figure 2 and Figure 3.

DERS PLANI 2. Smuf déirt gruba aynabr. Her gruba bir serit metre, not defieri ve kalem verilic

3. Her grubun bir yazman vz 1'den 4'¢ kadar bir say1 seqmes istenir.

4. Gruplar segtikleri saymm yazil oldug dgzenlerin yanma ider

5. Her grupkendi liggeninde isaretli olan kisenin kargsmdaii kenara olan en ek uzakdifim gerit
‘metre ile Glimler yaparak bulur ve gribu yazman: bulduklan sorucu not ader.

Ianms Ovanunen Adr UFGEN KAPMACA
Kazamm: }5.222 Aqilanna ve kenarlaris gére Ggenler olustorur, clugturalen farkl: figenleri
kenar ve 2q1 Gzelliklerine gére smfandm.

Arag Gereg: Rafya, makas, bant

Oyunus Siresi: 10 dakila

Oryunun Oynamg:

1. Smufim zemininde rafya kullmerak farkh geyit ve biyikhiklerds ddr dggen shuyrulr. ), s )
2. Brencilerin smifin iginde serbest sekilde yiirimeleri istenir. L =" ™
3. Ofretmenin “Kdgeni kap!” yénergesi ile direnciler smif zemininde olugturulen igzenlerin o _
idgelering ulagmaya galigr a \SI\:' =
4. Herkijede sadece bir Grenci durabilir =
5. Kige kapamzyan Girencilere dgzen cegifleri sorutur. Ugzen cesitlerinden birini sdyleyebilen
Grenci, tiggenlerden birinin igine girer ve korunng olur. Ofrencilerin her seferinde farkh bir
iggen geidini sdylemesi gerekir.
6 Har figzamin icine sadece bir grenci girehilir Dngarida kalan 6renciler alenenis obor §. Gruplann istspon tekmigi ile her drzende lpimleri yapmak ve somucy not emek ipin 3
7. Oy bu sekilde birkeg tur oynan. dalikalan vardsr,
Ovunus Amac: Ofrencilere aqlarma ve kenarlarna gére ficgen gegitleri, Gozenlerin fzellideri 7. 3 dalika doléufunda her grap kandi igpeninden bir sonraki iggene gecer Ugzanler aran gegis
manslantarak SErencilern yeni bilgilerie baglantisi rahat kurabilmzsidic | mmaral: igzenden 2 pumaral ggene, 1 mamarah fgzerden 3 numaral: izene clacak gekilde

saat yininge gerelklesir

8. Her grup dért Sggen ipin ayn ayn Glpim yapar ve yazmanlar senucy ot b,

9. 12 dakilomun spmmda bt ruplar dGrt ficzen igin belifedikleri Glgimler swrasyln séyler ve
dlgimler btaya yaziir

10. Ofretmen grancilerle birlkte Glgim yaparsk en ki mesafeyi gosterit ve renkli bant il

Oyunun Adi: ISTASYONDA UG DAKIKA

Kazamm: M 6.3.2.1. Uggenin alen bafmusmm olustarur, ilgili problemleri gizer

Arsg Gereg: Rafya, makes, bant, talita kalemi, garit matrs, not defteri, kalem, renkl bant
Oyunun Siiresi: 10 dakika

Oyunue Oynams: belirginlestirir. B .

L. Sumsfin seminimde rafya kullmalark farkl gagitierds ddct tane figgen ohgurabur. Olugrumulan 11. Har bir uznluk igfn somnca an yakin cevabi bulan srup 25 puan alir En fazks poan alan srap

gzener bant ile sahitienir. Sebitlenen fzenler 1'den 4° & kadar numzralandinhr. Ugzenlerin oyum kazanr.
bires kiges igaretlenir. Ovumum Amao: Gérencilerin tigzends yikseldik kevram oyuns sirecle lim yaparak bulmas,
28 anlamlandrmast va kavramm kahohSmm sad Uggande yil iZin kavranmas ile Ggganin

1 .y alan bag nlam
/ AN -
L

Figure 2. Educational games used in the study
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The aim of the Triangle Catch game is to remind students of the types of triangles (according to their angles
and sides) and to activate the preliminary knowledge that will help them reach the area relation of the triangle.
The main game, Three Minutes at the Station is aimed for the student to find and make sense of the concept of
height in the triangle by making measurements during the game.

Problem: -

Bir oyun merkezmds “Sansl Ordek Nerede™" isimli oymmn
kazanan kigiye pelug bir oyumcak verlmsktedir Pelug
ayuncaZt karanmak isteyen Burcu oyuoeu eynamaya karar
verr.

Oy, et huzdeki Grdellerden bangisinin sl yem
Sutusum en evken ulaszcada bultsak Gzerinedir.

Oviwm dureli: Oymcn kapals aplan kutayz en erken
gk Grdesi 3 samiye iginde seqmeli ve drdelin
bulndnzu ackiadaki butonz beimalxdr, Hig bats yapmadan
3 tr oynamaldur,

Oy

= 1 munda § pumarah kato
* 3 mmnda 3 momsaral ko apldima gire,

Burcn’ £ua pelay oyuncad: kazammas: igin Sger saniye iginde
smastyla hanzi butonlara basmas: zereki? Aqklaymuz.

Orunun Adr ALTILAR YARISTYOR
Kazszam: 36321 Uszenin alen badmtisas olugtarar, ilili problemleri pazer

Arag Gereg: Tanzram, 2il, yangma kartian, puan kizitian
(10 puzn, 20 puan vh.), bant

‘Orvun Saresi- 20 dakika

Orunus Oynsms:

1. Smf § gruba aynbr. Sufin otunns dizeni U modele dindgtinilir. Ofrementsr masasmn
istiime yeterli sayada tangram pargalan yerlestiriic.

2 Her grup bir kifula grup adm: yazanak swasinm dstine yerlestirir, Sualarm Grine baslanges
temasil eden puan kiZulan bantlamr, Graplars birer zil verilir

3. Yangma karilan yangmenm sumucusu fretmendedir, 6 remen her seferings bir kert gkur

4. Otrenciler 2retmenin okudugy kartta istenen eylemi vapuimda veya sonulan sorumm cevabms
bulduunda zili galar

5. Zil sesi duyuldnunda diger grplar dz dunnak zorundadir

2} Tangremlardan iiggen olusturunuz. Olugturdugunuz diggenin bir kenar uzunlugur:
ve o kenora cit yiksekligini cetvel yordimyla dlginiz. Olgiiminizin taslogim
asafiya giziniz.

3) Tangramla olugturdugunuz fggenin alanini hesaployiniz.

&) Kendiniz bir liggen giziniz ve gizdiginiz liggenin alanini hesoplayimz.

5) Asagida verilen liggenin alanimi bulunuz.

6. Zili galan grup dodr: cevap verizss 10 puen kazamr ve swamn Gine puan Lif bastian,
diger graplann da dognu cevabi yinelsmeleri veyz ologtumalan igin beldewir Yaely cevap
varitze puan kazanawaz v diger grplar igin cevap varme siresi devam adar

7. Eusgakilde  kart bitens kedar devam adilir. En fok pun alan yangmay: kazan.

Oyumus Amac: Ofrencilere paralelkenana bisbirine e i ipzenden olusubn fuk snirilerek fgenin
alan bagmhzmm @rencilerin 5 Ofrencinin Ve figgan aranndaki
iligkiyi somtiagtrmast, bilgive kendi bayina ulagmast ve bunlan oyunsu siregte gergeklastimasi ile
bilginn kalscilsf amaglanmaktadis

¥arigma Kardlarmda Fazanlar

Y.E1. Enaz sayida tangram pargas: ile bir paralelkenar olusturamz

Y2 Bu paralelkenan olugtrmak igin kullandiginz tangram pargalan kanzi sekli temeil adar?
Y.E3. Bu sekillerin biyiklikler arasmdaki iliski nedir?

Y.E4. Bir paralelicenar ile tigeen arasindaki iligkiyi nasil aqidarsrg?

¥ E 5 Ugzenm alanm nastl bulabiliriz?

Y4, Ugeenin alanm bubmek igin nasil bir genel formil kullanmalryaz?

SIMPI BYGULAYALIM | '
Grubunuzun Ads: I

1} Asagida verilen iiggenlerin yilksekliklerini giziniz.

6] Asogidaki iisgerlerin alam 30 cm? olduguna giire [NM] ve [UT] kag cm' dir?

1zcm
K T
Y
] M
Upge\-.ih #an Fornula:

Problem:
Gilsim Gfretmen Ggrencilarine faricly biyiklaklerde kareli kifwlar, cetvellar ve rankls
kalemler venmigtir. Ofrencilere kaveli kiginaki en kiicik karenin kenar uzumlugumun 1 birimi
tewmsil ettigin siylemig ve ayzindald yénergeleri vermistir,

T Ktk karali bélgede gizilsbilacek en bityiik Gpgeni giziniz.
T CizdiZiniz Grgenin kapladift alann tamamum: boyaymz.

¥ Boyadifmz b5lzenin slamm bessplaymiz.

¥ Buldumms sonucn sbylayiniz.

Gilsim Siemen yandeki kareli kifd Yumus' 2
varmigtir. Buna gire yandaki karehi kiitta yukandaki
vémerzeleri uyzalayarak Yumus' wm dofu somaca
ulagabilmesini saflaymz.

Figure 3. Educational games and activity sheets

The 1% problem is aimed to determine the effect of the Three Minutes at the Station game on reaching the
desired goal. With the Sixs are Competing for the main game, it is aimed for students to discover the area
formula of the triangle with their own efforts by embodying the relationship between parallelogram and triangle.
The Let's Apply Now activity, is aimed to reinforce the knowledge that the students have discovered, and to
determine the effect of the 2" Problem and Sixs are Competing for the game on reaching the desired goal.

100



Reflections from a Game-Based Mathematics Teaching Lesson

2.3. Analysis of Data

By examining the video recordings, student responses were determined at each stage of the application
process, and the answers to the problems were indicated with frequency and percentage tables. The answers
written in the worksheets were evaluated as correct, incorrect, correct drawing, incorrect operation, correct
operation and incorrect drawing.

3. Findings
In this section, the processes and reflections for each educational game used in the study are given separately.
3.1. Triangle Catch

During the game, when the students who could not close the corner in the first round were asked about the
types of triangles, it was observed that the first student gave the correct answer by saying a right triangle, and
then the other students gave wrong answers such as side triangle, parallel triangle, triangular prism. In other
rounds, correct answers such as obtuse triangle and acute angled triangle are given and the game is completed.
An image from the triangle game of the students is shown in Figure 4.

In the game, the students only talked about the types of triangles according to their angles, and these types
were correctly expressed as wide-angled and narrow-angled triangles after saying wide triangle, narrow triangle,
starting from right triangle. The types of triangles according to their sides were determined from the video
recordings that none of the students remembered.

3.2. Three Minutes at the Station

During the game, it was observed that the groups (4 groups of three) spent more time in the first triangle they
measured and moved faster in the measurements in the other triangles. The fact that the groups could not decide
on how to use the tape measure in the measurement process in the first triangle. They misunderstood the
instruction and tried to measure the side lengths, and measuring from a different corner rather than the selected
corner caused them to spend a lot of time. As a result of the game, it was observed that the measurements of the
three groups were very close to the real measurement, while a group made an unrealistic measurement in one
triangle and made a realistic measurement in the other three triangles. At the end of the game, the students were
asked, “What can we say about the line segments highlighted with colored bands?” By asking the question, they
were able to find the common relationship between them, and the concept of height was defined. An image from
the three-minute game of the students at the station is shown in Figure 5.
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Figure 5. An image from Three Mlnutes at the Station

After this game, the problem prepared about the concept of height in the triangle was distributed to the
students and they were asked to solve that. The data for the solution of the problem are given in Table 2.

Table 2. Student frequency and percentage table for the solution of the 1* problem

1™ Problem Solving Situation Frequency (f) Percentage (%)
Correct Solutions 9 69,2
Incorrect Solutions 2 154
No Solutions 2 15,4

When Table 2 is examined, it is seen that 69% of the students answered the problem correctly and 15%
answered incorrectly. From this, it is understood that the concept of height in the triangle is grasped by the
majority of the students. While 9 students answered the problem correctly, the explanations of 3 students in the
solution stages are complete. Examples of student answers are given in Figure 6, Figure 7, Figure 8, and Figure
9.

wyimac  sirasiyia nangl  butoniara basmasi gerekir?
le fur 2 tavtnal 0(;)0 B en kisa Agiklayiniz.

Qetn-6 J"Q'O' F en k‘s\\

- ter= 2 rwMNara o en lé'%a

widagma =N sy rwes(ﬂeo/e 25 af \\l\\fd? Q‘o/er\gp qrw_d.«\wgm On vy
= en kusa mesfeli dan  Srkellorde 2l

Canky oala QL)L)\
Sed el lerden 99\“‘1‘ 03u0°°§ i‘aiono/rt/ﬂbs; @[le‘n&n

ordek,
\\)_/a\:\o.ekl-”s? oclen O!(JPL/?/’U:?‘,

Figure 6. Paper of a student who answered the problem correctly and correlated his answer with height
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Figure 7. Paper of a student who answered the problem correctly but did not associate her answer with height

Burcu’ nun pelus oyuncag: kazanmasi i¢in {iger saniye

icinde sirasiyla hangi butonlara basmas: gerekir?
Aciklayimmz.
1A q,
3f FE. o
F Rau )
.X‘ C 'A a s
‘5\"\\‘71“ “

Figure 8. Paper of a student who answered the problem incorrectly

In Figure 8, while the b, f, and c buttons should be written respectively, the student gave the wrong answer to
the problem by typing the a, d, f, and ¢ buttons.

When the answers given to the first problem were examined, it was seen that most of the students did not
explain the reason for the answer they gave, but gave the correct answer to the problem. Considering the correct
answers given, it is thought that the game played enables the students to form the concept of height in the
triangle.

3.3. The Sixes Competing

During the game, the groups were asked to form a parallelogram with the least number of tangram pieces and
to express what shape the tangram pieces represented to create this parallelogram. The groups answered the first
two cards without difficulty. “What is the relationship between the sizes of these shapes?” It was observed that
they had difficulty answering the question. Since the question could not be answered by all groups, it was read
again and the students were able to answer "The same as the elders". “How would you explain the relationship
between a parallelogram and a triangle?” They wrote answers to the question "A parallelogram is formed by the
union of two same triangles" without difficulty. “How can we find the area of the triangle?” It was observed that
the groups tried to answer the question by using unknowns, and it was stated that they were trying to reach
unknown information from known information by re-reading the question. Thereupon, the groups said that the
area of the triangle could be found by using the parallelogram. Finally, “What general formula should we use to
find the area of a triangle?” A group's answer to the question "Can we use parallelograms?" The other group's
answer to the question, "Since half of the parallelogram is a triangle, we can divide the lengths of the
parallelogram by 2".1t was seen that they were able to formulate it after thinking for a while. An image from the
students' sixes competition game is shown in Figure 10.
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Figure 9. An image from the game Sixes Competing

In the implementation, after the second main game, the students were divided into groups and activity sheets
were distributed to the groups. With the activity papers, the groups were provided to apply the information they
learned. It was observed that the students participated in the group work effectively, had disagreements from
time to time, but reached a decision by persuading each other and completed the activities successfully.

The problem prepared about the relation for the area of the triangle was distributed to the students and
solved. The data for the solution of the problem are given in Table 3.

Table 3. Student frequency and percentage table for the solution of the 2" problem

2" Problem Solving Situation Frequency (f) Percentage (%)
Correct Solutions 3 23
Incorrect drawing but the correct calculation of the area 5 38
Correct drawing but the incorrect calculation of the area 4 31
Incorrect solutions 1 8

When Table 3 is examined, it is seen that 23% of the students answered the problem correctly, and 38% of
the students drew the shape incorrectly and calculated the area of the shape they drew correctly. From this, it is
understood that 61% of the students can use the area relation of the triangle in the problem. While 3 students
answered the problem correctly, the explanations of 1 student in the solution stages are complete. Examples of
student answers are given in Figure 10, Figure 11, Figure 12, Figure 13, and Figure 14.
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Figure 10. Paper of the student who has solved the problem completely

In Figure 10, it was accepted as a complete solution because the student scanned the desired area in the
problem and made a correct solution.
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Figure 11. Paper of the student who has solved the problem correctly

In Figure 11, it was determined that the student answered the problem correctly but did not scan the desired
area.

Figure 12. The paper of the student who drew the shape incorrectly and calculated the area correctly

In Figure 12, it was seen that the student drew the desired triangle in the problem in the wrong size, but
calculated the area of the triangle correctly.

Figure 13. The paper of the student who drew the shape correctly and calculated the area incorrectly

In Figure 13, it was determined that the student drew the desired triangle in the problem correctly, but
miscalculated the area of the triangle she drew because she misunderstood the area relation of the triangle.

Figure 14. Paper of a student who answered the problem incorrectly
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In Figure 14, it was determined that the student drew the triangle requested in the problem with the wrong
dimensions and miscalculated the area of the triangle he drew because he misunderstood the area relation of the
triangle.

When the answers to the second problem were examined, it was seen that most of the students calculated the
area of the triangle they drew correctly. Considering the correct answers given, it is thought that with the game
played, the students form the area relation of the triangle and can use this relation in problem solving.

4, Discussion and Conclusions

It was observed that the students had difficulties in remembering the triangle types during the Triangle Catch
game, which was prepared for the objective of "establishing the area relation of the triangle and solving the
related problems". When the types of triangles are mentioned, the right triangle first came to mind of the students
and the types of triangles were told using right triangles according to their angles, but the types of triangles
according to their sides could not be remembered. It is thought that the reason why the students could not
remember the triangle types was that they switched to distance education in the second semester of the 5th grade
and that many of them could not attend the classes due to the lack of infrastructure. After the game was over, the
triangles on the ground were examined and all types of triangles were mentioned.

In the game of Three Minutes the Station, the students were made to find the shortest distance from the
determined corner of the triangles to the opposite edge. At the end of the game, these distances were made clear
with colored tapes and they were made to notice the relationship between them. By looking at the line segment
models consisting of colored bands, the students noticed that the shortest distance from the determined corner to
the opposite edge was measured perpendicular to the opposite edge, and the height was defined in the triangle. It
was seen that most of the students correctly determined the concept of height in the triangle, after 69% of the
students answered the first problem correctly and 15% of them answered incorrectly.

In the game of the Sixs Competing, the students discovered that the parallelogram consists of two congruent
triangles, and with the relationship they discovered, they were able to create the area formula of the triangle. It
has been observed that they have successfully used the formula. From the answers given to the second problem,
it was concluded that 61% of the students used the area formula of the triangle correctly in the problem, 39% of
them used it incorrectly, and most of the students applied the area formula of the triangle correctly.

It has been observed that the excitement of the students and their willingness to increase with the game-based
teaching of the mathematics lessons. It has been observed that students who are reluctant to the lesson and are
constantly distracted attend the lesson eagerly and eagerly await the next game. It has been observed that the
students like group games more and they attach importance to cooperation in order to be successful. It can be
said that the study was successful in achieving the desired goals, considering that the students had fun while
playing the games, and they stated that the games actually taught the subject. However most of them did not
want to solve the problem after the games, they had difficulty focusing on the problem, and after they were able
to solve the problems. In the game-based mathematics teaching, the 6" grade students' discovery of the
information about creating the triangle's area relation and their ability to apply the information they discovered in
problem solving has reached the study purpose. It has been seen that the students can achieve the outcome
through game-like processes with the applied lesson plan. From this point of view, it can be said that the use of
games, which are frequently used in the application step, is also effective in different steps such as knowledge
and comprehension.

Demir (2016), in his study with primary school first-grade students, stated that students reported positive
opinions about games in mathematics teaching based on different game types. Yiicel Yumusak (2014), in his
study with fourth-grade students, found that the interest of the students towards the lesson increased positively in
the game-supported mathematics teaching on fractions. Yilmaz (2014) stated in his thesis that the use of
mathematical games in teaching geometric objects positively affects the attitudes of 5th-grade students towards
the lesson. Nkopodi and Mosimege (2009) found in their research that students enjoy playing the game adapted
to the mathematics lesson and that the game can be used to encourage mathematics learning in the mathematics
lesson. The results obtained from these studies revealed that the game is effective in teaching mathematics.

Akkus Sevigen (2013) found that the Game-Based Mathematics Education Program, which she conducted
with kindergarten students, was effective in the development of children's mathematics. In his research with 10"
grade students, Moloi (2013) focused on improving problem-solving skills in patterns, functions, analytical
geometry, where students could not perform well, by using games. At the end of the research, he stated that
games can help improve teaching and learning. Canbay (2012), in his study with 7" grade students, concluded
that educational games are effective in learning. Erkin Kavasoglu (2010), in his study with 6™, 7" and 8" grade
students, determined that the game-based teaching of probability subject increased the success of the students
and stated that the games were effective. Similar to the results we reached in our study, studies in the literature
generally show that game-based mathematics teaching has positive effects on learning.

106



Reflections from a Game-Based Mathematics Teaching Lesson

5. Suggestions

Games can be used in the planning of the lesson in order to change the view and attitude of the students
towards the lesson in a positive way. It is not applicable to the whole curriculum as it takes too much time to
develop, prepare and implement games. However, the fact that teachers prepare games according to some
achievements and use them from time to time during the semester can both activate the student and make the
lesson more enjoyable for the student.

In further research, it can be suggested to apply more comprehensive lesson plans by expanding the learning
outcomes and increasing the application time. Scales for student motivations can be used throughout the study.
In addition, students' success levels can be measured as a result of long-term study.

Ethics Committee Approval Information

Ethics committee approval was obtained from Ondokuz Mayis University, Committee of Social Sciences and
Humanities for the research, with the date of 29 January 2021 and protocol number 2021/44.

107



U. Baki ve E. Ersoy

Oyun Temelli bir Matematik Ogretimi Dersinden Yansimalar

1. Giris

Egitim- 6gretimde derslerin islenisinde ¢esitli yontemler kullanilmaktadir. Yontem se¢imi dersi daha etkili ve
anlasilir hale getirmek i¢in islenecek kazanima gore degisiklik gosterir. Bunlardan en bilinen ve siklikla
kullanilan diiz anlatim yontemidir. Bu yontem &grenciyi pasif, 6gretmeni aktif konumda tutarak gerekli bilgilerin
ogrenciye sunulmasi seklindedir. Matematik 6gretiminde de diiz anlatim yontemi siklikla kullanilmaktadir
(Temizoz ve Ozgiin- Koca, 2009). Bunun sebeplerine alisilagelmislik, soyut kavramlar1 bagka bir yontemle ifade
edebilmenin zorlugu, miifredat: yetistirme endisesi, sinava hazirlanan 6grenciler i¢in konularin bir an 6nce
bitirilip soru ¢éziimlerine daha fazla 6nem verilmesi seklinde siralabilir. Her ne kadar bu yontem uygun bulunup
kullanilsa da 6grencilerin matematik dersine karsi tutumlarina, derse ilgi ve sevgisine olumlu yénde az etki eden
yontemlerden biridir (Bozoglu, 2013). Demir (2016)’ e gore yontemlerin se¢ilme sebeplerinden biri de
ogrencilerin eglenme ihtiyaclarim karsilayacak nitelikte olmasidir. Ogrenciler i¢in en verimli &grenme
durumlari, onlarmn aktif oldugu durumlardir. Ogrencide, 6grenme ve dgretme siirecindeki etkinliklere katildig
oOlglide kalict izli 6grenme saglanir (Siinbiil, 2011: 23). Matematik dersine kars1 6grencilerin ilgili ve istekli
olmalar1 icin derslerde aktif ogretim yontemlerinin kullanilmasi gerekmektedir. Ogrencinin 6grenmenin
merkezinde oldugu ve yaparak- yasayarak Ogrendigi aktif 6gretim yontemlerinden biri de oyun temelli
matematik gretimidir.

Oyun; belirli bir amact ve kendine has kurallar1 olan, fiziksel ve zihinsel becerilerin belirli bir yer ve
zamanda kullanildig1 sosyallesmeyi, zeka ve beceriyi gelistiren ayn1 zamanda da eglendiren etkinliklerdir (Coban
ve Nacar, 2006). Egitim- 6gretim etkinlikleri sirasinda 6grencilerin dikkatini uzun siire muhafaza etmesi oldukca
zordur. Bu durum 6grenmeyi engelleyebilmektedir. Oyunlar 6grencileri pasif durumdan kurtarip aktif hale
getirdiginden diger Ogretim tekniklerine gore dikkati muhafaza etmede daha etkilidir. Oyunla 6grenme ile
ogrenci dikkatini uzun siire yogunlastirabilir (Akandere, 2013). Ogrenciler oyunu kazanmak istediklerinden
oyuna konsantre olur, kurallar1 dikkatle dinler, nasil kazanacagina karar verir ve uygular. Gruplar arasi bir oyun
oldugunda ise grup arkadaslarina yardimci olur, fikir aligverisinde bulunur. Oyunlar géniilliiliik esasli oynansa
da Ogrenciler tarafindan eglenceli bulundugundan tiim smifin katilm saglamasma olanak taniyip &grenci
farkliligin1 ortadan kaldirir.

Oyun {izerine yapilan aragtirmalarda oyunlarin tiirlerine gére simiflandirldigi gériilmiistiir. Ornegin, Milli
Egitim Bakanligi (MEB) (2016) oyun tiirlerini karakterlerine gore, oynandig1 yere gore ve kullanilan araca gore
olmak tizere li¢ farkli gruba ayirmistir. Demir (2016), oyun tiirlerini bilissel, sosyal, yaratict ve manipiilatif
oyunlar olarak siniflamistir. Coban ve Nacar (2006), oyun tiirlerini hayali oyun ve grup oyunlari olarak ikiye
ayirmis, Akandere (2013) ise oyun tiirlerini ¢cocuk oyunlari ve egitsel oyunlar olmak iizere iki gruba ayirmustir.

Egitsel oyunlar, belirlenen egitsel amaglar dogrultusunda oyuncu seviyesi, oyuncu sayisi, oyun yeri ve siiresi,
tekrarlama sayisi, gerekli araclar bakimindan dnceden planlanan oyunlardir. Ozellikle bilim ve teknolojide
yasanan geligmeler ile birlikte oyunlar {izerinde yapilan arastirmalarin artmasi, oyunlarin bosa zaman harcanan
yerler olmayip aksine bireylerin gelisimde donemli rolii olan yapilar olduklari ortaya ¢ikmig ve bu yapilardan
egitimde de yararlamlmasi fikri dogmustur. Bu fikirden yola ¢ikilarak ortaya ¢ikan kavramlardan biride egitsel
matematik oyunudur (Morali ve Ugurel, 2008). Bir ¢ok oyunda basitten karmasiga, somuttan soyuta dogru
ilerleme gibi matematiksel diigiinme siirecinin bulundugu gorilmekte ve bu durum matematik ve oyun
kavramlarinin birbiriyle iligkilendirilerek kullanilabilecegini gostermektedir. Oyunlar matematigi sevdirmek i¢in
iyi bir yol, 6gretmek icin de etkili bir yontemdir (Erkin Kavasoglu, 2010).

Egitsel matematik oyunlarin amaci, Ogrencilerin matematiksel kavramlar1 Ggrenmesini, matematiksel
diistinme becerilerinin gelistirilmesini ve eglenerek 6grenmesini saglamaktir. Bu kapsamda belirlenen oyunlarin
amaca ulagabilmesi i¢in matematiksel hedef ve davranislar1 kazandirici 6zellikte olmasi gerekir (Giilleci, 2019).
Amaca uygun hazirlanan egitsel oyunlar yardimiyla 6grencilerin eglenerek, deneyerek, yasayarak dgrenmeleri
saglanabilir, oyun boyunca aktif olduklarindan 6gretim daha kalic1 hale gelebilir.

Oyunla 6gretim literatiirii incelendiginde matematik 6gretiminde egitsel oyunlarin 6grencinin basarisina,
tutumuna, erisi ve kaliciligina etkisi ile ilgili ¢aligmalar (Bozoglu, 2013; Canbay, 2012; Yiicel Yumusak, 2014;
Yilmaz, 2014; Nekang, 2018) yapildigi, matematik Ogretiminde oyunlarin kullanimima yonelik 6grenci ve
Ogretmen goriisleri lizerine arastirmalar (Giines, 2010; Hosgor, 2010; Festus ve Adeyeye, 2012; Kesgin, 2017,
Kog, 2017; Ozata, 2019) yapildig1, 6grencilerin matematikte iyi performans gdsteremedigi konularin oyunlara
uyarlanarak ogretilmeye ¢alisildigi ve oyunlarin matematik 6gretimine olumlu etkisinin incelendigi ¢aligmalar
(Moloi, 2013; Nkopodi ve Mosimege, 2009) yapildigi, oyunlarin kaygiyr azaltmak, motivasyonu artirmak ve
o6grenmeyi derinlestirmek iizerine etkisinin agiklandig1 ¢caligmanin (Offenholley, 2012) yapildig: goriilmiistiir.

Yapilan arastirmalarda egitsel oyunlarin segilen konularin farklilik gostermesiyle birlikte 6. sinif alan 6lgme
alt 6grenme alaninda yeterli ¢alismanin olmadigi ve matematikte egitsel oyunlarin genel olarak uygulama
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basamaginda kullanildig1 goriilmiistiir. Bu ¢alismada kullanilan ders planinda kazanima ders basindan sonuna
kadar oyunlar ve etkinlik ile ulagilmistir. Dolayisiyla ¢alismanin literatiire katki saglayacagi disiiniilmektedir.
Yapilacak olan caligma ile bir konunun oyun oynayarak Ogrenilebildiginin fark edilmesi hedeflenerek bu
durumun derslerde oyun kullaniminin yayginlagmasini saglayacagi diisiiniilmektedir.

Bu caligmanin amaci, oyun temelli matematik 6gretimiyle 6. simf 6grencilerinin iiggenin alan bagintisini
olugturmaya yonelik kesiflerini ve kesfettikleri Dbilgileri problem ¢6zme siirecindeki uygulamalarini
incelemektir. Bunun igin “Uggenin alan bagintisim olusturur, ilgili problemleri ¢ozer.” kazanimina yénelik oyun
temelli bir 6grenme ortami olusturulmustur. Bu baglamda ¢alismanin aragtirma problemi “6. sinif 6grencileri i¢in
iicgenin alan bagmtisin1 olusturma ve problem ¢6zmeye yonelik oyun temelli bir dgrenme ortamindan
yansimalar nelerdir?” seklindedir.

2. Yontem

Caligsmada nitel arastirma desenlerinden 6zel durum c¢alismasi kullanilmistir. Cepni (2009) nitel aragtirmayi
"gbzlem, goriisme ve dokiiman analizi gibi veri toplama yontemlerinin kullanildigi, algilarin ve olaylarin dogal
ortamda gercekei ve biitiinciil bir bicimde ortaya konmasina yonelik nitel bir siirecin izlendigi bir aragtirma”
olarak tanimlamaktadir. Durum ¢aligmasi; arastirmacinin bir veya bir ka¢ durumu zaman igerisinde
siirlandirarak ¢oklu kaynaklari igeren veri toplama araglari (gozlem, goériisme, gorsel- isitsel materyal,
dokiiman, raporlar) ile derinlemesine inceledigi bir durum betimlemesi ya da durum temalar1 ortaya koydugu
nitel bir yaklasimdir (Creswell, 2020).

Calismada oyun temelli matematik 6gretimi i¢in ders planinin hazirlanip uygulandigi bir 6grenme ortaminda
yasanan siirecin derinlemesine ele alinip derslerin siirdiiriilmesi sirasinda arastirmacinin ayni zamanda okulun
matematik 6gretmeni olarak gorev yapmasindan dolayr bu arastirmanin yontemi 6zel durum caligmasi olarak
belirlenmistir.

2.1. Katilimeilar

Calismanin katilimcilart Samsun ili Terme ilgesinde bulunan bir devlet ortaokulunun 6.sinifinda dgrenim
gormekte olan 13 (7 kiz ve 6 erkek) 6grenciden olugmaktadir. Caligma 2020- 2021 egitim 6gretim yilinin ikinci
doneminde gerceklestirilmistir.

2.2. Veri Toplama Araci

Veriler arastirmacilar tarafindan gelistirilen egitsel oyunlarin &grenciler tarafindan oynanmasi esnasinda
alman video kayit goriintiileri ve oyun sonrasinda doldurduklart ¢aligma kagitlari araciligiyla toplanmustir.
Geligtirilen egitsel oyunlar ve ¢alisma kagitlar1 alanlarinda uzman dokuz kisinin goriisleri alinarak son seklini
almistir. Uzmanlardan planin amaca hizmet edip etmedigi (kapsam gecerligi) ve Ogrenci seviyesi igin
uygunlugunu degerlendirmeleri istenmistir. Genel olarak etkinlik siireleri ve matematik diline yonelik goriis
belirtilmis ve dnerilere gore diizenlemeler yapilmustir.

Ders plani 1sinma oyunu ile baslayip 6grencilere agilarina ve kenarlara gore tiggen c¢esitleri hatirlatilarak
ogrencilerin yeni bilgilerle baglantiyr rahat kurabilmesi, siirece alisarak bir sonraki oyuna hazir hale gelmesi
amaglanmigtir. Plan 1sinma oyunu, iki ana oyun, iki problem ve bir etkinlikle tamamlanmistir. Ders planinin
icerigi ve uygulama siralamasi Tablo1’ de verilmistir.

Tablo 1. Ders planinin igerigi

Kazanim Ders Planinin Icerigi

Ucgenin alan bagimtisini olusturur, ilgili problemleri Ucggen Kapmaca (Issnma Oyunu)
¢ozer. Istasyonda Ug Dakika

1. Problem

Altilar Yarigtyor

Simdi Uygulayalim

2. Problem

Uygulama 5 ders saatinde yapilmistir. Kazanima yonelik gelistirilen oyunlar ve ¢alisma kagitlar1 Sekil 2 ve
Sekil 3’ te verilmistir.
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I

DERS FLANT

smma Oyanumea Adr: UGGEN HAPMACA

Kazamm: M 35277 Aqlarma ve kenarlanma gire iigzenlar abugtorar, ohsgturuinng farkls dggenleri
kenar ve 2q1 dzalliklerine gire smflmdmr

Arag Gereg: Fafya, makes, bant

‘Oyunun Siiresi: 10 dakika

Oyunun Crnang:

1. Smsfin zemininde rafya kullanerak farkh gesit ve biyikliklerde dort dgzen olughandur,
2. Ofrencilarin smifin iginde serbest yekilde yirimaleri istanir.
3. Ofretmenin “Edseni kap!” vonergesi ile dgrenciler smif zemininde olustarlan diczerlerin
kdgelerine ulasmaya galizr.
Har kdede sadece bir 8grenci darabilir.
Kige kapamavan dEvencilere figzen cesitleri sorulur. Ugzer cesitlerinden birini :dylevebilen
Grenci, fizenlarden birimin igine girer ve korunmug olur. ©frencilerin her saferinde farkls bir
iggen cegidini sdylemesi gerekir.

. Herfiggenin igine sadece bir GZrenci girehilir. Diganda kalan sérenciler elanmis ohur
7. Oyun bu jekilde brkag tur oyeapr.

o

Y

Oyunue Amac: Gfreacilers zqanme ve kenarlonea gére Sggen gesileri, dpzenlerin ézallider:
hatslatilaralk Srencilerin yeni bilgileris baglantisin: rabat kurebilmesidic

Ovunus Adi: ISTASYONDA UG DAKIEA

Kazamm: M 632 1 Ugzenin alan bagmnsmi alustorer, ilgili problemleri czer

Arag Gereg: Rafya, makas, bant, tahta kalemi, serit metre, not defteri, kalem, renkli bant
‘Oyunun Siiresi: 20 dakika

Oyunus Oynamp:

1. Smifin zemininde rafia kullamlarak farkh cegitlerds dart tane drzen olgturolur. Olozturulan
Gigzenler bant ile sabitlenir. Szbitlener dggerles 1'den 4 & kadar numarelendink. Uggerlerin

irer kigesi igaratleni.

ok b

© ga

. Smuf dirt groba aynlr Her gruba bir sert metre, not defteri ve kalem verilir
. Hler gruban bir yazma ve 1'den 4' kadar bir say: seqmesi istenir,

Gruplar seqtikleri saymum yanl: oldcs Srgenlarin yaums gider

. Har grup kendi Ggzeninds isaretli olan kdsenin kargizmdaki kenara olam en yakan nzakhiZm serit

metre ile dlgimler yaparak bulr ve grabun yazman: bulduklan samucy not eder.

Gruplarm istsyon telmizi ile her dijgende GlpEmleri vapmak ve zomucu mot etmek igin 3
dakikalan vardir.

3 dakika doldufunda her grop kend Ggeninden bir sonraki igzens gecer. Upgenler aras gecis

| numaral: figgenden 2 pumarali Ggpens, 1 mumarall fgerden 3 namaraly iggens olacak sekild

saat yérinde gargeklair

. Her grup ddrt Gggen igin ayn ayn dlgim yapar ve yazmanlar sonucy not 2lir.

12 dedikemar senunda bitin gruplar dint dggen igin belidedikleri dlpimler swasiyla sdyler ve
dlgimler faktzya yazibr

Ofretmen dgrencilerle birlikte Gloim yaparak en kisa mesateyi gsterir ve renkli bant ile
belirginlestinir.

- Har bir uzunluk igin somaca en yakm cevaba bulas grop 23 puan abis. Ea fasta poan 2lan grap

oyunu kazanr.

Cyunun Amaa: Gfrencilerin Gggende yikseklik kevramum oymsn sirecle lpim yaparak bulmas,

anlamlandirmas: ve kavramm kahohEmm

Uggende y kavranmas ils Grgenin

2lan bagmtismm ohgrurimas mmlam kezanacakt

Sekil 1. Calismada kullanilan egitsel oyunlar

Uggen Kapmaca oyununun amaci dgrencilere iiggen cesitlerini (agilarina ve kenarlarina gore) hatirlatarak
liggenin alan bagintisina ulagmalarinda onlara yardimer olacak on bilgileri harekete gegirmektir. Ana oyun olan
Istasyonda Ug Dakika ile 6grencinin liggende yiikseklik kavramini oyun esnasinda 6lgliim yaparak bulmasi ve

anlamlandirmasi amaglanmistir.

Problem:

Bir oyun merkezinde “Sansh Ordek Merada™ isimli oyuma
karanan kisive pelug bir ovuncak veribmektedir Pelug
oyuncag kazanmak istsyen Burcu oyumu eynamaya karar
verir.

Oyun, egit hizdaki Grdsklerden hamgisinin aqilm yem
lartasuna en erken ulasacagion bulmak Gzerimedir.

Ovunm kuraly: Oyuncn kapadi apilan kutoya en erken
ulaszcak drdedi 3 samiye iginde seqmeli ve drdegin
bulordufu noktadaki butona basmalidir. Hig hata yapmadan
3 tur oynamzlydir.

Cryumn;

= 1 turunda 2 rumarah kuta
= 1 turunda § pumarah kuta
* 3 umnda 3 mmearah kot apldiima gdre,

Burcu’ mun pelug oyuncag kazanmas: igin Gger saniye ifimde
airasyla hangi butonlara basmas: gerakir? Aqklavmz.

Oyunus Adr: ALTILAR YARISIYOR.

Kazamm: M.63.2 1. Usgenin alan bagmnsms olugtanr, ilgili problemles gizer

Arag Gereg: Tangram, zil, yansma kartlan, puan kigtlan
{10 puzn, 20 puan vh.), bant
‘Ovun Saresi: 20 dakika

‘Ovunun Oynams:

1

[

Smuf 6 gruba aynle. Simfin oturma dizeri U modele déndgririlir, Ofremenler masmamn

‘Eztime yeterli ;avida tangram pargalan yerlegtirilir.

' Hear grup bir kifida grup adm yazarak srasmm dstine yerlestirir. Smalarm dnine baglangicy
temsil eden puzn kiZulan bentlenm. Graplara birer zil verilir

ir, d&retmen her seferinds bir kart akur.

sumucusu 63

. Yangma kartlan =

4. Ofrenciler giretmenin okudugn kartta isteren sylemi yapugmda veya sorulan sorumum cevabum

bulduZunda zili galar.

- Zil sexi duy ia difer graplar da durmak

-

. Zili falen grup dofm cevap verirze 10 puan kazamr ve sramn drdne puan k3fid bantlame,
difer gruplann da dofru cevabu yinelsmeleri veya olustumalan ifin beldenir. Vanhy cevap
werirze puan karanamaz ve difer gruplar igin cevap verme siresi devam eder

. Bugekilde 6 kart bitene kadar devam edilir. En ok puan alan yangmay kazamr.

Oyunus Amacy: Ofrencilers paralelienann hirbirine ey i dgzenden olugrugu fark stririlerek dggenin

alan

Erencilerin e dpgen arazndakl

Orencini

ilighdyi sommutlagtrmast, bilgiye kendi bagma ulagmas: ve bunlan oyunsy sdrecte gerceklestimmesi ile
bilzinin kalcilig amaglnmakeadir

Farygma Kardarmda Fozanlor

Y.E.1 En 2z sayida tangram pargasi ile bir paralalkenar ohugturames.

YTE2Eu 1

ipim ol

tangram pargalan hanzi yekli temeil eder?

Y.E.3. Bu gekillerin biivikhikleri arasmdaki iligki nedir?

Y.E 4. Eir paralelkenar ile Gggen aranndald iligkiyi nasil aqidlarame?
YE.3. Ugzenin alanm nasi] bulabiliriz?
Y E.6. Ugzenin alanm bulmak igin nasl bir genel formil kullanmalyz?

Grubunuzur Ady:

SIMDi UYGULAYALIM

1) Asaifida verilen iggenlerin yiksekliklerini giziniz.
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2} Tangramlardan iiggen shisturunuz. Olugturdugusuz Gggenin bir kenar uzunluguns 6} Agagidaki iggenlerin alam 30 em? alduguna gire [NM] ve [UT] kag em' dir?
ve o kenara cit yiksekligini cetvel yordimiyla dlginiz. Olgiminizin taslagim
agafiya giziniz. 12em

A

Begenin Alan Formili:

3) Tangramla slugturdugunuz Giggenin alanim heseplayiniz.

Problem:

Gllsim GEretmen G3rencilsrine farkl biyikliklerde karsli kdfmlar, cetvellsr ve renkli
kalemler venmistir. Ofrencilers kareli kigrmtaki an koigik katenin kanar uzunlugumm 1 birimi
temnsil entifing sdylemis ve agafidaki vinerzeleri vermistir.

&) Kendiniz bir liggen giziniz ve gizdiginiz Gcgenin alamm hesoplayiniz.

7 Eanttaki kareli balzede pizilshilecak en byl Gpgani ciziniz.
¥ Cizdiginiz Gggenin kapladif alanm tamamm boyayms.

¥ Boyadifimz bilzenin alanim heszplayiiz.

¥ Buldufwmsz sonucu siylayiniz.

Gilsim Siretmen yandzki kareli kifih Yunus® a
vermigtir. Bunz gire yandaki kareli kifita yukandald
v i Yums' un dogru somaca

5} Asogida verilen liggenin alamin bulunuz. saglayimz.

Sekil 2. Calismada kullanilan egitsel oyunlar ve etkinlik kagitlar

1. Problem ile istasyonda Ug Dakika oyununun istenen amaca ulastirmaya etkisini belirlemek amaglanmustir.
Altilar Yaristyor ana oyunu ile 6grencilerin paralelkenar ve iliggen arasindaki iliskiyi somutlastirarak, iiggenin
alan formiiliinii kendi cabalariyla kesfetmeleri amaclanmistir. Simdi Uygulayalim etkinligi ile 6grencilerin
kesfettigi bilgiyi pekistirmesi, 2. Problem ile Altilar Yarisiyor oyununun istenen amaca ulastirmaya etkisini
belirlemek amaglanmustir.

2.3. Verilerin Analizi

Video kayitlart izlenerek uygulama siirecinin her bir asamasinda 6grenci yanitlari belirlenmis, problemlere
verilen yanitlar frekans ve ylizde tablosuyla belirtilmistir. Caligma kagitlarinda yazilan cevaplar dogru, yanlis,
¢izimi dogru iglemi yanlis, islemi dogru ¢izimi yanlis seklinde degerlendirilmistir.

3. Bulgular
Bu boliimde ¢alismada kullanilan her bir egitsel oyuna yonelik siiregler ve yansimalar ayr1 ayri verilmistir.

3.1. U¢gen Kapmaca

Oyun esnasinda ilk turda kdse kapamayan dgrencilere liggen ¢esitleri soruldugunda ilk 6grencinin dik {iggen
diyerek verdigi dogru cevabin ardindan diger 6grencilerin yan tiggen, paralel liggen, liggen prizma gibi yanlis
cevaplar verdigi goriilmiistiir. Diger turlarda genis ag¢ili tiggen, dar acili liggen gibi dogru cevaplar verilmis ve
oyun tamamlanmustir. Ogrencilerin iiggen kapmaca oyunundan bir goriintii Sekil 4’te gdsterilmistir.
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Sekil 3. Uggen Kapmaca oyunundan bir goriintii

Ogrenciler oyunda sadece agilaria gore iicgen gesitlerinden bahsetmis, bu gesitleri de dik {iggenden yola
cikarak genis liggen, dar ii¢cgen dedikten sonra genis acili ve dar agili tiggen olarak dogru ifade etmistir.
Kenarlarma gore liggen ¢esitlerini ise higbir 6grencinin hatirlamadig1 video kayitlardan tespit edilmistir.

3.2. Istasyonda U¢ Dakika

Oyun esnasinda gruplarin (liger kisilik 4 grup) dl¢lim yaptiklar: ilk tiggende fazla vakit harcadiklar1 diger
iicgenlerdeki dlclimlerde daha hizli hareket ettikleri goriilmiistiir. Gruplarin ilk iicgende dlgme igleminde serit
metrenin nasil kullanilacagina karar verememeleri, yonergeyi yanlig anlayip kenar uzunluklarini 6lgmeye
caligmalari, se¢ilen koseden degil baska bir koseden 6l¢lim yapmalar: fazla vakit harcamalarina sebep olmustur.
Oyun sonucunda ii¢ grubun 6l¢timlerinin gergek 6lgiime ¢ok yakin oldugu bir grubun ise bir liggende gergege
uzak bir 6l¢iim yapip diger ii¢ liggende ger¢ege yakin 6lgiim yaptigi goriilmiistiir. Oyun sonunda 6grencilere
“Renkli bantlarla belirginlestirilen dogru pargalar1 hakkinda ne sdyleyebiliriz?” sorusu yoneltilerek aralarindaki
ortak iliskiyi bulmalar1 saglanmis ve yiikseklik kavrami tanimlanmustir. Ogrencilerin istasyonda ii¢ dakika
oyunundan bir goriintii Sekil 5’te gosterilmistir.

-

I _‘;'

Sekil 4. istasyonda Ug Dakika oyunundan bir goriintii
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Ucgende yiikseklik kavranm ile ilgili hazirlanan problem dgrencilere dagitilarak ¢ozdiiriilmiistiir. Problemin
¢Oziimiine ait veriler Tablo 2’ de verilmistir.

Tablo 2. 1. Problemin ¢6ziimiine ait 6grenci frekans ve yiizde tablosu

1. Problemin Coziim Durumu Frekans (f) Yiizde (%)
Problemi dogru cevaplandiranlar 9 69,2
Problemi yanlis cevaplandiranlar 2 15,4
Problemi anlamayanlar 2 15,4

Tablo 2 incelendiginde O6grencilerin %69’ unun problemi dogru, %15’ inin ise yanlis cevaplandirdigi
goriilmektedir. Buradan iiggende yiikseklik kavrammin ogrencilerin ¢ogunlugu tarafindan kavrandigi
anlagilmaktadir. Problemi 9 6grenci dogru cevaplandirirken 3 6grencinin ¢oziim asamalarindaki agiklamalar
eksiksiz bir sekildedir. Ogrenci cevaplarina ait drnekler Sekil 6, Sekil 7, Sekil 8 ve Sekil 9 da verilmistir.

Sekil 5. Problemi dogru cevaplandiran ve cevabini yiikseklikle iliskilendiren bir 6grencinin kagidi

Sekil 6’ da 6grencinin verdigi cevabin dogru oldugu ayrica cevabin yiikseklikle iliskilendirdigi tespit
edildiginden eksiksiz bir ¢éziim olarak kabul edilmistir.

Sekil 6. Problemi dogru cevaplandiran ancak cevabini yiikseklikle iliskilendirmeyen bir 6grencinin kagid

Sekil 7. Problemi yanlis cevaplandiran 6grencinin kagidi

Sekil 8’ de sirastyla b, f ve ¢ butonlarinin yazilmasi gerekirken 6grenci a, d, f ve ¢ butonlarint yazarak
probleme yanlis cevap vermistir.
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Probleme verilen cevaplar incelendiginde 6grencilerin ¢ogunun verdikleri cevabin nedenini agiklamadigi
ancak probleme dogru cevap verdigi goriilmiistiir. Verilen dogru cevaplar gz Oniine alindiginda oynanan
oyunun 6grencilerin liggende yiikseklik kavramini olusturmasint sagladig: diisiiniilmektedir.

3.3. Altillar Yarisiyor

Oyun esnasinda gruplarin  “En az sayida tangram parcasi ile bir paralelkenar olusturunuz.” ve “Bu
paralelkenar1 olusturmak i¢in kullandiginiz tangram pargalari hangi sekli temsil eder?” ifadelerinin yazili oldugu
ilk iki kart1 zorlanmadan cevaplandirdigi, “Bu sekillerin biiytikliikleri arasindaki iligki nedir?” sorusuna ise cevap
bulmakta zorlandig1 goriilmiistiir. Soru tiim gruplar tarafindan cevaplandirilamadigindan tekrar okunmus ve
ogrenciler “Biiyiikleri ayn1” cevabin1 verebilmistir. “Bir paralelkenar ile liggen arasindaki iligkiyi nasil
aciklarsiniz?” sorusuna da zorlanmadan “iki ayni iicgenin birlesmesi ile paralelkenar olusuyor.” cevabi
alinmistir. “Ucgenin alanini nasil bulabiliriz?” sorusuna gruplarm bilinmeyenler kullanarak cevap vermeye
calistig1 goriilmiis ve soru yeniden okunarak bilinen bir bilgiden bilinmeyen bir bilgiye ulagsmaya c¢alistiklar
belirtilmistir. Bunun tizerine gruplar paralelkenardan yararlanarak {iggenin alaninin bulunabilecegini sdylemistir.
Son olarak “Uggenin alanini bulmak igin nasil bir genel formiil kullanmaliy1z?” sorusuna bir grubun
“Paralelkenardan yararlanabilir miyiz?” diye sordugu diger grubun “Paralelkenarin yarisi iiggen olduguna gore
paralelkenarin uzunluklarimi 2’ ye bdleriz” seklinde aciklama yaptigi bir siire diislindiikten sonra da
formiillestirebildikleri goriilmiistiir. Ogrencilerin altilar yarisiyor oyunundan bir gériintii Sekil 10°da
gosterilmistir.

Sekil 9. Altilar Yarisiyor oyunundan bir goriintii

Uygulamada ikinci ana oyunun ardindan 6grenciler gruplara ayrilmis ve gruplara etkinlik kagidi dagitilmustir.
Etkinlik kagitlar1 ile gruplarin 6grendikleri bilgileri uygulamalari saglanmistir. Ogrencilerin grup calismalarina
etkin bir sekilde katildigi, zaman zaman fikir ayrilig1 yasadiklari ancak birbirlerini ikna ederek bir karara
vardiklar1 gozlenerek etkinlikleri basarilt bir sekilde tamamladiklar1 gorilmistiir.

Uggenin alan bagntis1 ile ilgili hazirlanan problem ogrencilere dagitilarak ¢dzdiiriilmiistiir. Problemin
¢Oziimiine ait veriler Tablo 3’ te verilmistir.

Tablo 3. 2. Problemin ¢6ziimiine ait 6grenci frekans yiizde tablosu

2. Problemin Céziim Durumu Frekans (f) Yiizde (%)
Problemi dogru cevaplandiranlar 3 23
Cozlimde sekli yanlis ¢izip alanin1 dogru hesaplayanlar 5 38
Coziimde sekli dogru ¢izip alanini yanhs hesaplayanlar 4 31
Problemi yanlis cevaplandiranlar 1 8
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Tablo 3 incelendiginde dgrencilerin %23’ {iniin problemi dogru cevaplandirdigi % 38’ inin ise sekli yanlis
¢izip ¢izdikleri seklin alanin1 dogru hesapladigi goriilmektedir. Buradan &grencilerin % 61’ inin {iggenin alan
bagmtisin1 problemde kullanabildigi anlagilmaktadir. Problemi 3 6grenci dogru cevaplandirirken 1 dgrencinin
¢oziim asamalarindaki agiklamalar eksiksiz bir sekildedir. Ogrenci cevaplarina ait 6rnekler Sekil 10, Sekil 11,
Sekil 12, Sekil 13 ve Sekil 14’ te verilmistir.

Sekil 10. Problemi eksiksiz ¢dzen 6grencinin kagidi

Sekil 10 da 6grenci problemde istenen alani tarayip ve dogru bir ¢6ziim yaptigindan eksiksiz bir ¢dziim
olarak kabul edilmistir.

Sekil 11. Problemi dogru cevaplandiran 6grencinin kagidi

Sekil 11° de 6grencinin problemi dogru cevaplandirdig1 ancak istenen alani taramadig1 belirlenmistir.

Sekil 82. Sekli yanlis ¢izip alan1 dogru hesaplayan 6grencinin kagidi

Sekil 12’ te 6grencinin problemde istenen iicgeni yanlis 6l¢iide ¢izdigi ancak ¢izdigi liggenin alanini dogru
hesapladig1 goriilmiistiir.
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Giilsiilm 6gretmen yandaki kareli kagid Yunus® a
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Sekil 13. Sekli dogru ¢izip alan1 yanlig hesaplayan 6grencinin kagidi

Sekil 13’ te 6grencinin problemde istenen tiggeni dogru bir sekilde ¢izdigi ancak ii¢genin alan bagmtisini
yanlis anlamlandirdigindan ¢izdigi ticgenin alanini yanls hesapladigi belirlenmistir.

] Gilsum &gretmen yandaki kareli kagidi Yunus® a
Cyn I | Ji ] 1= ol vermistir. Buna gore vandaki kareli kagitta
| | 7%77 T hrdl vukaridaki ydnergeleri uygulayarak Yunus® un dogru

sonuca ulasabilmesini saglaymmz.
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Sekil 94. Problemi yanlis cevaplandiran 6grencinin kagidi

Sekil 14’ te 6grencinin problemde istenen tiggeni yanlig 6l¢giilerde ¢izdigi ve iicgenin alan bagintisini yanlis
anlamlandirdigindan ¢izdigi iggenin alanini yanlis hesapladigi tespit edilmistir.

Probleme verilen cevaplar incelendiginde dgrencilerin ¢ogunun ¢izdikleri iiggenin alanint dogru hesapladigi
goriilmiistiir. Verilen dogru cevaplar géz Oniine alindiginda oynanan oyun ile &grencilerin iiggenin alan
bagmtisint olusturdugu ve bu bagintry1 problem ¢6ziimiinde kullanabildigi diisiiniilmektedir.

4. Tartisma ve Sonuclar

“Uggenin alan bagmtisini olusturur, ilgili problemleri ¢dzer.” kazanimi igin uygulanan siiregte 1s1nma oyunu
olan Uggen Kapmaca ile dgrencilerin {iggen gesitlerini hatirlamakta zorlandiklar1 goriilmiistiir. Uggen cesitleri
denildiginde 6grencilerin aklina ilk olarak dik iiggen gelmis ve agilarina goére liggen cesitleri dik liggenden
yararlanarak sdylenmis, kenarlaria gére i{icgen ¢esitleri ise hatirlanamamustir. Ogrencilerin iiggen cesitlerini
hatirlayamama sebebinin 5.sinifin ikinci doneminde uzaktan egitime ge¢ilmis olmasi ve birgogunun altyapi
eksikligi nedeniyle derslere katilamamasi oldugu diisiiniilmektedir. Oyun bittikten sonra yerdeki iiggenler
incelenmig ve tiim iicgen ¢esitlerinden bahsedilmistir.

Istasyonda Ug Dakika oyunu ile dgrencilere iicgenlerin belirlenen kdsesinden karsi kenara olan en kisa
mesafe buldurulmus ve oyun sonunda bu mesafeler renkli bantla belirgin hale getirilerek aralarindaki iliskiyi
fark etmeleri saglanmistir. Ogrenciler renkli bantlardan olusan dogru parga modellerine bakarak belirlenen
koseden karsi kenara olan en kisa mesafenin karsi kenara dik olacak sekilde olciildiigiinii fark ettiklerini
soylemis ve tiggende yiikseklik tamimlanmustir. 1. Problem’ e verilen cevaplardan 6grencilerin %69’ unun
problemi dogru, %15’ inin ise yanlis cevaplandirmasi {izerine &grencilerin ¢ogunun tiggende yiikseklik
kavramini dogru belirledigi goriilmiistiir.

Altilar Yarisiyor oyunu ile oOgrenciler paralelkenarin birbirine es iki tiggenden olustugunu kesfetmis,
kesfettikleri iliski ile liggenin alan formiiliinii olusturabilmistir. Simdi Uygulayalim ile olusturduklar formiili
basarili bir sekilde kullandiklart goriilmistiir. 2. Problem’ e verilen cevaplardan 6grencilerin % 61° inin tiggenin
alan formiiliinii problemde dogru bir sekilde kullanmasi, % 39’ unun yanlis kullanmasi iizerine &grencilerin
¢ogunun iiggenin alan formiiliinii dogru bir sekilde uyguladig1 sonucuna varilmustir.

Matematik derslerinin oyun temelli islenmesiyle 6grencilerde heyecan olustugu, istekliliklerinin arttig
gozlenmistir. Derse karsi isteksiz olup, dikkati siirekli dagimik olan 6grencilerin derse istekle katildiklari,
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siradaki oyunu heyecanla bekledikleri goriilmiistiir. Ogrencﬂerln grupca oynanan oyunlart daha ¢ok sevdikleri,
basarili olmak igin isbirligine énem verdikleri gdzlenmistir. Ogrencilerin oyun oynarken eglendikleri ancak
oyunlardan sonra problem ¢ézmek istemeyip probleme odaklanmakta zorluk yasadiklart ve problemleri
¢ozebildikten sonra oyunlarin aslinda konu 6grettigini dile getirmeleri gdz oniinde bulundurularak ¢alismanin
istenen hedeflere ulagmada basarili oldugu séylenebilir.

Oyun temelli matematik &gretiminde 6. sinif dgrencilerinin liggenin alan bagmntisim1 olusturmaya ydnelik
bilgileri kesfetmeleri ve kesfettikleri bilgileri problem ¢dziimiinde uygulayabilirlikleri incelenerek c¢aligma
amacina ulagsmig ve uygulanan ders plani ile 6grencilerin kazanima oyunsu siireclerle ulasilabildigi goriilmiistiir.
Buradan siklikla uygulama basamaginda kullanilan oyunlarin bilgi, kavrama gibi farkli basamaklarda da
kullaniminin etkili oldugu sdylenebilir.

Demir (2016), ilkokul birinci sinif 6grencileriyle yiiriittiigii ¢alismasinda farkli oyun tiirlerine dayali
matematik 6gretiminde 6grencilerin oyunlarla ilgili olumlu goris bildirdigini belirtmigtir. Yiicel Yumusak
(2014), dordincii simif oOgrencileriyle yaptigi ¢alismada kesirler konusundaki oyun destekli matematik
ogretiminde 6grencilerin derse karsi olan ilgilerinin olumlu yonde arttigini bulmustur. Yilmaz (2014), tezinde
geometrik cisimler gretiminde matematik oyunlart kullaniminin 5.sinif 6grencilerinin derse yonelik tutumunu
olumlu etkiledigini belirtmistir. Nkopodi ve Mosimege (2009), arastirmasinda &grencilerin matematik dersine
uyarlanan oyunu oynamaktan zevk aldiklari ve oyunun matematik dersinde matematik 6grenmesini tesvik etmek
i¢in kullanilabilecegini bulmustur. Bu ¢alismalardan elde edilen sonuglar matematik dgretiminde oyunun etkili
oldugunu ortaya ¢ikartmistir.

Akkus Sevigen (2013), anasinifi dgrencileriyle yiiriittiigii Oyun Temelli Matematik Egitimi Programi’ nin
cocuklarin matematik gelisiminde etkili oldugunu bulmustur. Moloi (2013), 10. simf G6grencileriyle yaptigi
arastirmasinda oyunlar1 kullanarak 6grencilerin iyi performans gosteremedigi Oriintiiler, fonksiyonlar, analitik
geometri konularinda problem ¢dzme becerilerini gelistirmeye odaklanmistir. Aragtirmanin sonunda oyunlarin
Ogretme ve Ogrenmeyi gelistirmeye yardimct olabilecegini belirtmistir. Canbay (2012), 7. smif 6grencileriyle
calistig1 tezinde egitsel oyunlarin 6grenmede etkili oldugu sonucuna ulagmistir. Erkin Kavasoglu (2010) 6, 7 ve
8. smif Ogrencileriyle calistigi tezinde olasilik konusunun oyuna dayali gretiminin &grencinin bagarisini
artirdigim bulmus, oyunlarin etkili oldugunu belirtmistir. Literatiirdeki ¢aligmalar oyun temelli matematik
6gretiminin olumlu sonuglar verdigi seklindedir, yapilan ¢alismada da olumlu sonuglara ulagilmustir.

5. Oneriler

Derse karsi 6grencilerin bakisini, tutumunu olumlu yonde degistirebilmek i¢in dersin planlanmasinda oyunlar
kullanilabilir. Oyun gelistirmek, hazirlamak ve uygulamak fazla wvakit aldigindan tim miifredat icin
uygulanabilir degildir. Ancak 6gretmenlerin bazi kazanimlara gére oyunlar hazirlaylp donem icinde ara ara
kullanmalart hem 6grenciyi aktif hale getirip hem de dersin 6grenci i¢in daha keyifli olmasini saglayabilir.

Daha ileriki arastirmalarda kazanimlarin genisletilerek uygulama siiresinin arttirilarak daha kapsamli ders
planlarinin uygulanmasi onerilebilir. Ayrica uzun soluklu c¢aligma sonucunda &grencilerin basart diizeyleri
Ol¢iilebilir. Caligma siirecinde 6grenci motivasyonlaria yonelik 6l¢ekler kullanilabilir.

Etik Kurulu Raporu

Ondokuz Mayis Universitesi Sosyal ve Beseri Bilimler etik kurul kararlarindan 29.01.2021 karar tarihli 2021/44
karar nolu evrakta “Universitemiz Lisansiisti Egitim Enstitiisi Yiiksek Lisans 6grencisi Ummiigiilsiim
BAKI’nin Dog. Dr. Esen ERSOY damsmanliginda ‘Oyun Temelli Matematik Ogretiminde Muhakeme
Becerileri’ isimli Yiiksek Lisans Tezine iliskin miilakat, ses kaydi analizi, video/ film/ goriintii kaydi ve ders
planlar1 ¢aligsmasinin kabuliine oy birligi ile karar verildi.” ibaresi bulunmaktadir.
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