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ABSTRACT ARTICLE TYPE
This study examined the effect of using verbal games in distance education mathematics Research
instruction on students' mathematics achievement. The study was designed as a pretest-

posttest quasi-experimental model with a control group. The study group consists of 40 INF ORI?E&?%IE
students attending 6th grade of a public school of a medium-level socio-economic group in Received:
the Central District of Bartin province during the 2020-2021 academic year. There were 20 25.07.2022
students in the experimental group (EG) and 20 in the control group (CG). Mathematics Accepted:
Achievement Test (MAT) and verbal games about the circle were used as data collection 30.09.2022
tools. In EG, the instruction was carried out using verbal games prepared for teaching the

circle subject in distance education, whereas traditional expository teaching was used in KEYWORDS:
CG. The courses were conducted online, using one of the distance education applications Verbal games,
in an online platform. Wilcoxon Signed Rank Test was used for dependent groups, and the ;2;:::;:;:5

Mann-Whitney U test for independent groups. A statistically significant difference was

S - secondary school
observed between all students' MAT scores before and after the application. Accordingly, students, distance
it can be said that verbal games increased students' mathematics achievement in the circle learning.
subject. Using verbal games in mathematics education in different subjects and also at
various grade levels can be suggested in this context.

Uzaktan Egitimde S6zel Oyunlarin Kullanilmasi ile Yapilan
Ogretimin 6. Stnif Ogrencilerinin Matematik Basarilarina Etkisi

Oz MAKALE TURU

Bu arastirmada, uzaktan egitim ile yapilan matematik Ogretiminde sozel oyunlarin Aragtirma
kullanilmasmin 6grencilerin matematik basarilarina etkisi incelenmistir. Arastirmada nicel

arastirma yontemlerinden deneysel yontem kullanilmistir. Arastirmanin modeli kontrol Bx‘éﬁ:];{]i
gruplu on test son test yar: deneysel model olarak belirlenmi§tir. Arastirma grubu, 2020- Génderilme Tarihi:
2021 egitim Ogretim yilinda Tiirkiye’de Bartin ili Merkez Ilgesinde bulunan orta diizey 25.07.2022
sosyo- ekonomik ¢evredeki bir devlet okulunun 6. sinifinda 6grenim goren 40 6grenciden  Kabul Edilme Tarihi:
olusmaktadir. Deney grubunda (DG) 20 ve kontrol grubunda (KG) 20 0&grenci 30.09.2022

bulunmaktadir. Veri toplama araglari olarak Matematik Basar: Testi (MBT) ve gember
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konusunda hazirlanmis s6zel oyunlar kullanilmigtir. DG’de uzaktan egitimde ¢ember ANAHTAR
konusunun 6gretimi i¢in hazirlanan sdzel oyunlar kullanilarak 6gretim yapilirken, KG'de K_EUMELER‘
geleneksel yaklagima dayali agiklayia ogretim yontemi kullanilmigtir. Derslerin Sozel oyunlar,
e R . . oy s . matematik basarisi,
ytriitilmesi dijital bir platformdaki uzaktan egitim uygulamalarindan birinin ¢evrimigi ortaokul Sérencileri
kullanilmasryla gerceklestirilmistir. Veriler SPSS 22.0 paket programu ile analiz edilmistir. grencrer
. uzaktan egitim.
Bagimli gruplar arasindaki analizlerde Wilcoxon Isaretli Siralar Testi, bagimsiz gruplar i¢in
Mann Whitney U testi kullanilmistir. Analizler sonucunda 6grencilerin uygulama 6ncesi
ve sonrast MBT’den aldiklar1 basar1 puanlar: arasinda istatistiksel olarak anlamli bir farkin
oldugu goriilmiistiir. Bu sonuca gore sozel oyunlarin grencilerin ¢ember konusundaki
matematik basarilarini artirdig1 soylenebilir. Bu baglamda matematik egitiminde s6zel
oyunlarim farkli konu ve smif seviyelerinde de kullanilmas: 6nerilebilir.

Introduction

One of the models developed to solve the problems in education systems is distance
education, in which the teacher and the student do not have to be in the same places (Parsad & Lewis,
2008), and educational activities are carried out through information and communication technologies
(Isman, 2011). Alkan (1987) defined distance education as a teaching method implemented when
traditional learning and teaching methods are limited and in-class activities are impossible; the
communication and interaction between the planners and practitioners of educational activities and
learners are managed from a center using specially prepared teaching modules. Distance education
may be carried out synchronously or asynchronously; its components are the learning management
system, e-content, virtual classroom, and assessment and evaluation (Demir, 2014; Nichols, 2003).
According to Demir (2014), although each of these components has its own characteristics, there is a
spiral structure between them. Success in distance education can be achieved by building this spiral
structure properly.

Many studies outlined the advantages and disadvantages of distance education (Dumford &
Miller, 2018; Gossenheimer, Bem, Carneiro, & de Castro, 2017; Naidu, 2019; Santana de Oliveira,
Torres Penedo, & Pereira, 2018). The advantages of distance education are; supporting autonomy and
self-learning (Dumford & Miller, 2018), being flexible in terms of time and place (Gossenheimer et al.,
2017; Santana de Oliveira et al., 2018), being relatively cheaper than traditional education, attracting
learners more than traditional methods, and providing suitable learning environments for learners
with special needs in education (Naidu, 2019). On the other hand, the disadvantages of distance
education are the distractions due to the lack of complete control of the teacher over the teaching
situations, the shortcomings of the teacher, and the learners' technical skills, which reduce the quality
of distance education (Dumford & Miller, 2018;), and failure to establish social interaction and teacher-
student and student-student communication (Dumford & Miller, 2018; Gossenheimer et al., 2017).

Despite the disadvantages of distance education, there are substantial advantages, and
distance education is preferable in situations where conducting education face-to-face is difficult.
Distance education is flexible in terms of time and place and provides advantages for individuals with
different needs, making distance education attractive. The world had to deal with a challenging
situation towards the end of 2019. During this period, when the Covid-19 pandemic started, education
and training were also affected by this development.

In recent years, the Covid-19 pandemic has affected the world. Therefore, face-to-face
education has not been possible, so distance education replaced face-to-face teaching, which affected
mathematics instruction, like every other course. In the literature, many studies state that students
perceive mathematics as a challenging course (Baki, 2014, 2018; Gafoor & Kurukhan, 2015; Santos,
Diaz, & Belecina, 2015; Usta, 2014). The new order added the disadvantages of distance education to
these cognitive loads of students, which might be unbearable, especially for secondary school
students.

Distance education seems likely to bring the following problems; failure to adequately
establish student-student and student-teacher communication in distance education (Dumford &
Miller, 2018; Gossenheimer et al, 2017), difficulties with digital and technical infrastructure
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(Gossenheimer et al., 2017; Naidu, 2019), students are not used to the process, students cannot express
themselves comfortably, and they get alienated from the lesson (McMillan & Chavis, 1986; llgaz &
Asgkar, 2009; Oztiirk & Deryakulu, 2011), students experience difficulty in having a sense of
community and various pedagogical-communication problems (McMillan & Chavis, 1986; Oztiirk &
Deryakulu, 2011), lack of sufficient motivation, and families with insufficient economic level fail to
provide the technological tools and equipment required for distance education. Especially students
who do not have a sense of community and belonging are isolated from the system, which creates a
significant obstacle for students to participate in activities and discussions (Illgaz & Askar, 2009).
According to Moore (1989), students should take responsibility for their learning in distance
education, be determined, and exhibit an active process. Students who actively participate in lessons
and learning environments feel that they belong to this environment and can communicate more
efficiently with their friends and teachers (Holmberg, 1997). Therefore, evaluating different
mathematics instruction methods in distance education is crucial. One alternative method is teaching
mathematics with games. Playing games is an indispensable activity for children and young learners.

Games have started to be used in mathematics teaching in recent years because they educate
and teach while entertaining. They are an essential tool that supports the child's developmental areas
(Pehlivan, 2005). Research reveals that teaching with games significantly increases achievement,
motivation, and performance. The increase in participation in the learning environment also increases
achievement (Charles, Bustard, & Black, 2009). According to Hays (2005), using games in the learning
process and integrating them with teaching objectives creates an enjoyable course environment. Such
an environment increases students' motivation throughout the lesson, supports their performance,
and makes it easier for them to make sense of mathematical knowledge (Randel, Morris, Wetzel, &
Whitehill, 1992). Teachers providing mathematics experience to their students through games stated
that solid mathematical knowledge is established by practicing cultural games and using them in
mathematics lessons; they also suggested including the games in the mathematics curriculum (Nabie
& Sofo, 2009). Another example is the study results about the use of games in teaching (Russo, Bragg,
& Russo, 2021), addressing the opinions of Australian mathematics teachers, where mathematical
games are widely used. Accordingly, Australian mathematics teachers use games at least once a week
to increase students' motivation, attract their attention, make sense of mathematical concepts and
knowledge, reinforce mathematical fluency and understanding, and improve problem-solving and
reasoning skills. Although there is an increase in the use of digital games in mathematics instruction,
246 of the 248 Australian mathematics teachers participating in the study stated that their favorite
games are the ones played with minimum materials, especially the ones played with playing cards
and/or dice, pencil, paper, and verbal games.

Studies have shown that teaching with games effectively increases students' achievement
(Aksoy, 2014; Charles, Bustard, & Black, 2009; Hanbaba & Bektas, 2007; Kaya & Elgiin, 2015; Omeodu
& Fredrick, 2019; Song, 2002, Usta et al., 2018). In this context, using games in mathematics instruction
is quite beneficial (Lovitt & Clark, 1988, cited in Lee, 2008).

Usta et al. (2018) reported that mathematics instruction with games positively affects the
mathematics achievement of 7th-grade students. Song (2002) studied motivating students to explore
mathematical concepts by designing interactive mathematics learning environments; he reported that
playing games helped students understand mathematical concepts better. There was a statistically
significant difference in test scores. Similar studies show that mathematics teaching with games is
effective in structuring students' mathematical knowledge (Akkus Sevigen, 2013; Aksoy, 2014;
Koroglu & Yesildere, 2002; Rutherford, 2015; Shi, 2003). On the other hand, in a study by Vankus
(2008), teaching with games did not cause a significant increase in mathematics achievement, both in
the experimental and control groups. However, the mathematical attitudes of the experimental group
students improved. For this reason, Vankus (2008) suggested designing new games and conducting
more research to achieve the teaching process's objectives.

Playing is very important for developing children's decision-making, group work,
communication, discussion, and planning skills (Kirriemuir & McFarlane, 2004). Moreover,
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intelligence games improve strategic thinking and logical reasoning (Bottino & Ott, 2007). Devecioglu
and Karadag (2014) state that intelligence games develop children's critical thinking skills, verbal
intelligence, and visual intelligence. They provide a learning environment where students can create
unique solutions and develop alternative approaches, designs, and tactics.

The literature shows that mathematics instruction with games increases student achievement.
However, there is no study on using verbal games, one of the intelligence games, in distance
education and mathematics teaching. A verbal game is a mind and intelligence game in which the
players play using their vocabulary and general culture together by drawing logical inferences
(Ministry of National Education [MoNE], 2013). In this research, anagram, cipher games, word search,
and word placement games were used in teaching the circle subject. Brief information about these
games is given below.

The objective of the anagram game is to generate new meaningful words by replacing the
letters in the words and phrases (MoNE, 2013). In cipher games, the text is converted into an
encrypted text (Karaahmetoglu, 2010; Yerlikaya, Bulus, &Bulus, 2006). The objective of this game is to
decrypt the text by finding the password (Katranci & Ozdemir, 2013). The most well-known
encryption methods are "Caesar Cipher," "replacement," and "letter substitution" (Bahadir & Ozdemir,
2012; Goktepe Yildiz & Ozdemir, 2015). In the Caesar Cipher, each letter is replaced with the third
letter coming after it. Substitution is replacing the letters in a word/text with other letters. The

"non

objective of the word search game is to find meaningful words hidden in a letter jumble given as a
rectangle/square. The words sought in this game can be given as a list, or a generic theme can be
named (MoNE, 2013). Students find meaningful words in the word placement game by adding certain
letter groups before, between, or after the given words (MoNE, 2013).

It is unthinkable that the possible disadvantages of distance education would not affect the
mathematics course as other courses. Considering the disadvantages of distance education and the
fact that mathematics is generally seen as a difficult and disliked course by students, this course can
become a burden for secondary school students. It is thought that the game, an activity that students
love, should be activated at this point to fight these difficulties. This study aims to make mathematics
teaching enjoyable with games in distance education, which has become mandatory due to the Covid-
19 pandemic. Thus, it was decided to use the method of teaching mathematics with games in distance
education. In addition, no study has been found in the literature on the teaching of the circle subject
by using verbal games in distance education. For these reasons, this study examined the effect of using
verbal games in distance education mathematics instruction on 6th-grade students' achievement. In
this context, this study was thought to contribute to the literature.

Purpose of The Study

There are experimental and control groups in this study. Teaching was carried out by using
verbal games in EG. In CG, on the other hand, the method used is based on Ausubel's (1963)
traditional approach, expository teaching, where learners create meaning from the material provided
to them (Ausubel, 2000). In this process, the teacher should select and organize the lesson's content,
make it meaningful for the learner, and present and explain the content to the student with various
materials. The research was carried out following Secondary School Mathematics Curriculum's
learning outcomes (MoNE, 2018). It examined the effect of using verbal games in teaching the circle
subject, a sub-learning area of the 6th-grade "geometry and measurement” learning field, on the
students’ mathematics achievement. In this direction, the sub-problems of the research are given
below.
1. Is there a statistically significant difference between MAT pre-test scores of EG and CG?
2. Is there a statistically significant difference between MAT post-test scores of EG and CG?
3. Is there a statistically significant difference between MAT pre and post-test scores of EG?
4. Is there a statistically significant difference between MAT pre and post-test scores of CG?

22



Usta, Cagan, & Mirasyedioglu, 2023

Methods

Model of The Study

The study includes measurements between groups (experiment-control) and within groups
(pretest-posttest); therefore, it was structured as a 2x2 split-plot factorial design and given in Table 1.
Students' mathematics achievement was measured twice, before and after the application, using the
same tool. The study is based on the pretest-posttest quasi-experimental model with a control group.
In quasi-experimental models, two ready-made groups are compared and analyzed for certain
variables (Biiyiikoztiirk, 2006).

Table 1
Model of the Research

Pre-test Posttest
Groups MAT Implementation MAT
EG v Instruction by using verbal games v
CG v Instruction by wusing the expository teaching v

method

Study Group

The study group consists of 40 students attending 6% grade of a public school, in a middle
socio-economic environment in the Central District of Bartin, Turkey, during the 2020-2021 academic
year. There are 20 students in EG and 20 students in CG. The end-of-term mathematics grades of EG
and CG students were close. Then, one of the two classes was randomly set as EG and the other CG
(by lot). The same teacher instructed the lessons in both classes.

Data Collection Tools

The Mathematics Achievement Test (MAT) and verbal games about the circle were used as
data collection tools to measure the method's effectiveness on students' mathematics achievement in
the subject of the circle. Data collection tools in the study were prepared by the researchers.

MAT

The learning outcomes and concepts related to the circle sub-learning area of the Secondary
School Mathematics Curriculum (MoNE, 2018) were examined to prepare MAT. The questions in the
test were developed from the Secondary School Mathematics Curriculum (MoNE, 2018), mathematics
teaching books (Altun, 2014; Baki, 2014, 2018; Baykul, 2014; Van de Walle, 2014), and the literature. An
18-item test covering all learning outcomes of the circle subject was prepared. A pilot study was
conducted on 96 7t and 8t-grade students from the same region to check the validity and reliability of
the test. TAP analysis showed that the differentiation levels of the 13t%, 14t and 15 questions were
low, and these questions were removed from the test. MAT's final Cronbach's Alpha reliability
coefficient was .72, and the test was finalized as 15 questions (see Appendix 1). Table 2 shows the
learning outcomes of the circle subject in the Secondary School Mathematics Curriculum (MoNE,
2018) and its relationship with the questions in the MAT.
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Table 2

The Learning Outcomes of the Circle and Its Relationship with The Questions in The MAT

Learning Outcomes MAT Number of
Question

Draws a circle and knows the center, radius, and Q2,Q4,Q7, Q15 4

diameter.

Shows that the ratio of the length of a circle to its Q13 1

diameter is a constant value by measuring.

Solves problems that require calculating the QI, Q3, Q5, Q6, Q8, Q9, Q10, 10

length of a circle with a given diameter or Q11, Q12, Q14

radius.

Verbal Games

Table 3 shows the learning outcomes of the circle and the names of 11 verbal games used in
teaching the subject.

Table 3

Verbal Games Used in The Study and Related Learning Outcomes

Learning Outcomes Verbal Games

Circle Anagram
I Find the Words; I Know the Circle

Draws a circle and knows the
center, radius, and diameter.

Find the Code, Match Definitions
Find Definition, Generate the Code
Find Hidden Concepts
Who am I

Shows that the ratio of the length
of a circle to its diameter is a
constant value by measuring.

Find the Code, Match Definitions
Find Definition, Generate the Code
Who am I

Solves problems that require
calculating the length of a circle

with a given diameter or radius.

Circle Puzzle
Coding Circumference Length
Ali Baba's Farm
Ring
Derive from Circle

One of the verbal games used in the research is "Find the Code, Match Definitions.” Table 4

shows the Turkish Alphabet used in this game.

Table 4
Turkish Alphabet

alBlclc|p[E[F[c]c[H]1]i[j[k[L[M|[N[O]O[P[R[s|s[T]U[T]V]Y]Z]

The definitions of the concepts related to circle and encrypted words are given in mixed order
in Table 5, and students are asked to find the word by deciphering the code.
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Table 5
Find The Code, Match Definitions

Definitions Encrypted word Deciphered
ord

A closed shape formed by points equidistant from a fixed BCKZCO ?

point in the plane

A line segment that joins the center of the circle with any UYOGBYO ?

point taken on the circle

A fixed point in the middle of a circle equidistant from KCOICV ?

every point on the circle

A line segment that joins any two points on the circle BCS ?
through the center of the circle

The words are decrypted by replacing each letter with the second letter following it in the
Turkish Alphabet. Table 6 shows the process and the results.

Table 6
The Cipher and Words Obtained After Decryption

Code: The letters formed meaningful words by replacing the The word

Svr;ilglpted letter that came after or before them in a specific order. obtained after
decryption
BCKzZCO B— CC—EK—-M, Z—B,C—E O—-R (two letters CEMBER
forward) (CIRCLE)
UYOGBYO U—-Y,Y—>A O-RG—->L B>C YA O—P(two YARICAP
letters forward) (RADIUS)
KCOICV K—-MC—E O-R I-5K C—E V—Z (two letters MERKEZ
forward) (CENTER)
BYO B—C,Y— A O— P (two letters forward) CAP
(DIAMETER)

Definitions of some basic concepts of the circle are given in the first column of Table 5. The
second column of the table includes the words/concepts corresponding to these definitions in
encrypted form. The objective of this game is to decipher the given words/concepts and match them
with the relevant definition. Definitions and ciphers in Table 4 are given in mixed order. The students
will independently or together decipher the letters' backward or forward movements. After working
alone for a certain period, the solution is decided by group work. The student or group that solves the
code and makes the matches first is the winner of the game. The teacher should guide and direct the
students throughout the game, ask them to explain their answers and reasons, and monitor the group
work. At the end of the game, the teacher should make a general assessment. "Find Hidden Concepts,"
one of the games used in the research, is briefly introduced in Appendix 2.

Experimental Stage
In EG, the instruction was carried out using verbal games prepared to teach the circle subject.
On the other hand, in CG, the instruction was performed using the traditional expository teaching

following the Secondary School Mathematics Curriculum (MoNE, 2018). The fieldwork was
completed in 10 lesson hours for each group. The lessons were conducted online using one of the
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distance education applications. The forms could be filled in only once, and students were prevented
from submitting more than one answer. The duration of the test was set as 1 lesson hour.

Before starting the lesson, the games were briefly introduced to the students. Students were
asked to have paper and pencil with them and play the games projected on the screen individually or
as a group by following the rules. The "Circle Anagram" game below is an example of how the game is
played in the online learning environment. "Circle Anagram" is a game designed to find the circle's
center, radius, and diameter by drawing a circle. It can be played in groups or individually. Before
starting the game, the rules of the game are explained. The game's objective is to answer the question
correctly and produce meaningful words from this answer. The player or group that derives the
highest number of meaningful words wins the game.

A certain time is given at each stage regarding the class and the players. The questions are
projected onto the screen in the online application, and students are expected to answer all questions.
The answer is explained when the time is over, and the activity is finalized by discussing the game
under the teacher's guidance. The necessary materials for the "Circle Anagram" game are the
computer, the game card on which the questions are reflected, and the paper and pencil to write the
answers. Below there are some example questions:

Question: What shape is formed by the set of points equidistant from a fixed point in the
plane? Derive 4-letter and 3-letter words using the letters of your answer.
Question: How do you call the point in the middle of the circle? Derive 5-letter and 4-
letter words using the letters of your answer.
Question: How do you call the half of the diameter in a circle? Derive 6, 5, 4, and 3-letter
words using the letters of your answer.
MAT was administered in the experimental and control groups twice, before and after the
application, as pre-test and post-test. Table 6 describes the stages of the experimental study.

Table 7

Stages of the Experimental Study

Applications 1t week  2rdweek 3rdweek 4% week

MAT pilot study-Finalizing MAT v
Administration of MAT as the pre-test

Instruction of the circle subject in EG using

verbal games

Instruction of the circle subject in CG using the
expository teaching method (MoNE, 2018)
Administration of MAT as the post-test v

Data Analysis

Quantitative data analysis techniques were employed to reveal whether students'
mathematics achievements differ according to the applied method. The data were analyzed in the
SPSS 22.0 program. In this study, non-parametric tests were used to analyze the data since the number
of students in the experimental and control groups was low, and the data did not show a normal
distribution. Since the assumption of normality of the distribution should be met for parametric
statistics, non-parametric statistics should be used if the researcher does not have sufficient evidence
about the normality of the distribution; in other words, if the distribution is skewed (Biiyiikoztiirk,
2006, 8). Morgan et al. (2004, 49) stated that the skewness and kurtosis coefficients between -1 and +1
indicate normal distribution. In this study, normal distribution curves and skewness and kurtosis
values of the data showed a skewed distribution. Wilcoxon Signed-Rank Test was used to analyze
dependent groups, and the Mann-Whitney U test for independent groups. In small-sample
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experimental studies with independent measurements, non-parametric statistics are preferred if the
normality of the distribution cannot be proven (Biiyiikoztiirk, 2006). Mann-Whitney U-test is used
instead of the independent t-test (Biiytiikoztiirk, 2006), and Wilcoxon signed-rank test is used instead
of the dependent t-test.

Findings and Comments
In this part of the study, the findings of the sub-problems are presented and interpreted.
Findings and Comments on the First Sub-Problem
Mann-Whitney-U test was used to see whether there is a statistically significant difference

between the pre-test scores of EG students taught with verbal games and CG students taught with the
traditional approach. The findings are given in Table 8.

Table 8
Mann Whitney-U Test Results of EG and CG’s MAT Pre-Test Scores

Groups N Mean Rank Sum of Ranks U p
EG 20 23.38 467.50

142.500 109
CG 20 17.63 352.50

Regarding Table 8, there is no significant difference between MAT pre-test scores of EG and
CG (U=142.500, p>.05).

Findings and Comments on the Second Sub-Problem

Mann-Whitney-U test was used to test the difference between the post-test scores of EG and
CG students. The results are shown in Table 9.

Table 9
Mann Whitney-U Test results of EG and CG’s MAT Post-Test Scores

Groups N Mean Rank Sum of U p
Ranks
EG 20 28.10 562.00
48.00 .000
CG 20 12.90 248.00

According to Table 9, there was a significant difference at the end of the experimental study
between MAT post-test scores of both EG students, where the teaching was carried out by using
verbal games, and CG students, to whom this method was not applied (U=48.00, p<.05). Regarding the
mean rank, EG students’' mathematics achievement is higher than CG students. This finding shows
that teaching mathematics with verbal games was more effective in increasing EG students'
mathematics achievement.
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Findings and Comments on the Third Sub-Problem

Wilcoxon signed-rank test results regarding whether there is a statistically significant
difference between the pre-test and post-test MAT scores of EG, where the instruction was carried out
with verbal games, are given in Table 10.

Table 10
Wilcoxon Signed-Rank Test Result of EG’s Pre-Test and Post-Test MAT Scores

Post-Test- Pre-Test N Mean Rank Sum of Ranks z p
Negative rank 16 10.13 162.00 -3.340 .001
Positive rank 2 4.50 9.00
Equal rank 2 - -

* Based on positive ranks

The analysis results show a significant difference between EG's MAT scores before and after
the application (z=3.340, p<.05). According to Table 10, it can be said that the application has a
significant effect on increasing EG students' mathematics achievement.

Findings and Comments on the Fourth Sub-Problem

Wilcoxon signed-rank test results for the significance of the difference between the pre-test
and post-test MAT scores of CG, where the instruction was carried out by expository teaching using
the traditional approach following the Secondary School Mathematics Curriculum (MoNE, 2018), are
given in Table 11.

Table 11
Wilcoxon Signed-Rank Test Result of CG's Pre-Test and Post-Test MAT Scores

Post-Test- Pre-Test N Mean Rank Sum of Ranks z p
Negative rank 9 5.00 45.00 -2.692 .007
Positive rank 0 .00 .00
Equal rank 11

* Based on positive ranks

Regarding Table 11, a significant difference is observed between CG's pre-test and post-test
MAT scores (z=2.692, p<.05). Students' mathematics achievement also increases when the expository
teaching method is effectively used following the Secondary School Mathematics Curriculum (MoNE,
2018). However, reviewing the tables together better shows the effect of teaching practice with verbal
games.

Results and Discussion

This study examined the effect of using verbal games in distance education mathematics
instruction on students' mathematics achievement. The study was designed as quasi-experimental
research with pre-test, post-test, and control groups. A statistically significant difference was observed
between students’ MAT scores before and after the application. According to this result, it can be said
that verbal games increase students' mathematics achievement in circle subject.

The results of this study show similarities with those suggesting that the method of teaching
with games is effective in increasing student achievement (Aksoy, 2014; Charles, Bustard, & Black,
2009; Hanbaba & Bektas, 2007; Kaya & Elgiin, 2015; Song, 2002, Usta et al.,, 2018). However,
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considering that these studies were carried out in systems other than distance education, more studies
should be performed on teaching mathematics with games in distance education.

On the other hand, the study by Vankas (2008) concluded that teaching mathematics with
games was ineffective because it did not create a significant difference in mathematics achievement in
both experimental and control groups. From here, it can be said that the results of Vankus's (2008) and
our study do not show parallelism in terms of the increase in mathematics achievement. However,
Vankui§ (2008) also reported that experimental group students' attitudes towards mathematics
improved. For this reason, Vankus (2008) suggested designing new games to achieve the teaching
process's objectives and conducting more research. In this context, comprehensive studies about
mathematics instruction in distance education should be carried out by also considering students'
affective characteristics.

An interesting result of this study is the use of verbal games in teaching the circle subject and
their impact on increasing mathematics achievement. This study, in which verbal games were used in
distance education during the Covid-19 process, revealed a statistically significant difference between
the groups, which may provide a different perspective for future research. Ingroup analysis revealed a
statistically significant difference in both groups. It can be concluded that the effective use of any
method in teaching increases students' mathematics achievement. However, regarding the results of
the between-group analysis, the instruction made by using verbal games was more effective in
increasing mathematics achievement than the instruction by expository teaching. This result may have
occurred because the games made the course environment enjoyable. Therefore, students' motivation
and performance increased, making it easier to make sense of mathematical knowledge (Randel et al.,
1992; Russo et al., 2021). In a study conducted with Australian mathematics teachers (Russo et al.,
2021), most teachers preferred games played with simple materials rather than digital games and
named verbal games as their favorite games, which provides evidence for the results of this research.

It is thought that the result of this study, which was conducted with a limited number of
students, in which the effect of verbal games in distance education on the success of students in the
circle subject was examined, is important in terms of providing a different perspective. With the
effective use of verbal games, the specific disadvantages of distance education are not seen in the
results of this study. On the contrary, distance education supports autonomy and self-learning
(Dumford & Miller, 2018) and is flexible in terms of time and space (Gossenheimer et al., 2017; Santana
de Oliveira et al., 2018), suggesting that it contributes to the success of students. Students tried to solve
the problem by seeing the question in front of the digital screen and did this by playing a game, which
is a favorite activity, which may have been effective in this result. Studies show that children can
express themselves more efficiently and communicate better while playing. In this context, it can be
said that despite the disadvantages of distance education, students comfortably communicated with
each other and could express themselves thanks to the game in this study. In other words, it can be
said that students do not become alienated from the lesson in distance education and do not have
difficulty developing a sense of community. Because students who are alienated from the lesson
(McMillan & Chavis, 1986; llgaz & Askar, 2009; Oztiirk & Deryakulu, 2011) and do not have a sense of
belonging (McMillan & Chavis, 1986; Oztiirk & Deryakulu, 2011) also find it challenging to participate
in activities (Ilgaz & Agkar, 2009). It is difficult for students who do not participate in activities and
games to be successful. In this study, students participated in verbal game activities, and their success
in the games is reflected in the results of the test about the circle.

As a result, it can be said that the active participation of the students in the games and the use
of the game's power in learning have pushed some disadvantages of distance education to the back.
The presentation of verbal games by integrating them with the mathematics lesson is thought to
increase students' mathematics achievement significantly.
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Recommendations

Distance education practices involving verbal games positively affected the mathematics
achievement of 6t-grade students. In the study, teaching was carried out using certain verbal games,
cipher games," "word search," and "word insertion." Repeating this study with
different types of verbal games may be suggested. Using verbal games at different subjects and grade

"non "non

namely "anagram,

levels in mathematics education is also recommended, and conducting qualitative and quantitative
studies. This study was carried out with a small number of students. It can be repeated by increasing
the number of students, and the results can be compared. In addition, further qualitative research can
reveal different ideas by analyzing student and teacher views in depth. "Permanence of learning"
should be investigated to examine the long-term effect of using verbal games in distance education on
learning mathematics subjects. The effects of distance education, blended learning, and existing
teaching approaches on students' mathematics achievement can be investigated at different grade
levels, and the results can be compared. It is recommended to conduct studies examining the effects of
verbal games on children's ability to make decisions, work in groups, communicate, discuss and plan.
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Appendices

Question No/Questions

Question No/Questions

Q1)

What is the radius of the circle given on the squared paper

Q2)

Three of the K, L, M, and N points shown on the
squared paper are located on the circle with

above? center O; which point is not on this circle?
A)3,B)4,O)5, D)6 A) K,B)L,C)N,D)M
Q3) Q4)

What is the distance between the centers of the circles drawn

on the squared paper in the figure above?
A)7,B) 8, C)10, D)11

Which of the segments given in the circle with
center O is not a radius?
A) [OA], B) [OB], C) [DE], D) [OC]

Q5) What is the diameter of a circle with a radius of 16 cm?

A)8, B)12, C)24, D)32

Q6) Which of the circles below with center O has
a diameter of 10 cm?

Wan
é | s

c) ™ o)
A,_ \ { Wem
o e
a )

Q7) Which of the following is a circle model?
A) Jar lid B) Bracelet
C) Coin D) Ball

Q8) What is the radius of the largest circle that
can be drawn inside a square whose perimeter is
32 cm?

A)4,B)5,C)6,D)8

Q9) What is the length of the circumference of a circle with a

radius of 4 cm? (1t=3).
A)8, B)12, C)18, D)24

Q10) Two equal circles are formed by cutting a
wire of 132 cm. What is the radius of the formed
circles? (1t =3)

A)7,B)11,C)14,D) 22

Q11) A runner does two laps around a circular track with a
diameter of 124 meters runs. How many meters does he

run? (1t =3)
A) 248, B)372, C)744, D) 1488

Q12) How many turns does a wheel with a
diameter of 80 cm should make for a car to travel
720 m? (1=3)

A) 150, B) 300, C) 420, D) 600
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Q13) Which exit is reached when you take the "T" path if the Q14)
statement given below is true and the "F" path if it is false?

A)l. B)2. Q3. D)4 o 67
The constant cbtained by drvidingthe lengh o o s B
ofacurcle by sts diameteris called = (p1)
Eumbars
Raliie % Ted e PO e R O Omer made a cardboard piggy bank to save his
diameter “circular recion”. coins and opened a 2 cm gap on the top of the
piggy bank to put the coins into the piggy bank.
According to this, how many of the coins, whose
circumferences are given above, can Omer put in
st exit 2ndexst  3rdemt 4th exit his piggy bank? (1=3)

A) 5,B)4,C)3,D)2

Ql5)

What point can be the center of the circle given above?
A) O,B)M,C)L, D)K
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Appendix 2.
Find Hidden Concepts

This verbal game serves students to recognize the circle and its elements and show them by drawing.
Thus, by drawing the circle, the student will recognize its center, radius, and diameter. The following
table contains several concepts related to a circle; they are used more than once. The game is played
individually. The table is projected on the digital screen, and each student has a paper and pen to take
notes. The students are asked to find the concepts in the table and the number of each concept in the
given time and show them in the figure. The student who completes the answer in the given time gets
10 points for each correct answer, and the student with the most points wins the game. The answers
are discussed at the end of the game, and students are asked to prepare a similar game for the next

lesson.
EIZ|E|E|ER|E |M|FP|EBE (P |C |D
E|F|GS|E H|F I AT AR | E
E|r|I |E|R|R|Y|C|M|C|E |2
MIA|IE|B (P |M|&A | |E |I |B |4
E|C|E|(M|EB|E |E|ER|I E|M|E
C|lI |E|E |2 |R |1 |&a|¢C |2|E |E
Z | RE|E|Cc|P|E|C|Y|E|[Y[|[C K
E |&A |1 F E|IE |A|Y|M|[D|A | E
E|Y E|WM|Aa|Z |F I E |F B |Z
E|EB|A|F I T o | E | E | T
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