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Abstract: 

This study aims to establish the effects of educational computer games on the vocabulary 

learning of EFL students. In the research, the real experimental model with a pre-

test/post-test control group was used. The application of the study was carried out with 

5th grade EFL students in two middle schools. The study group consisted of 166 students 

in the experimental group and 171 students in the control group. Five different games 

have been developed for use in research, including selection-matching-space-filling 

games, memory games, word capture games, crossword games, and millionaire games. 

Games were prepared by using Adobe Captivate 9.0 program. The students in the 

experimental group learned through educational computer games. The students in the 

control group learned according to the current program. Data were collected by applying 

the academic achievement test before and after one month of the experiment. To analyze 

the data were used quantitative data methods; T-Test for independent samples, t-Test for 

dependent samples, Mann-Whitney U test, and Wilcoxon signed-rank test. The results of 

the study indicate that the students who learned vocabulary with educational computer 

games were more successful than the students who learned according to the current 

program. The learning in the experimental group is more retention than in the control 

group. 

 

Keywords: educational computer games; L2; FL; 5th grade; middle school; vocabulary 

learning; vocabulary retention 

 

1. Introduction 

 

Vocabulary plays an important role in second language (L2) / foreign language (FL) 

learning (Schmitt, 2008). Previous research findings revealed that vocabulary has an 

effect on the acquisition of other skills composing language acquisition (for example, 
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reading comprehension (Lervåg & Aukrust, 2010; Li & Kirby, 2015; Masrai, 2019; Qian, 

2002; Stæhr, 2008) and listening skills (Cheng & Matthews, 2018; Matthews & Cheng, 2015; 

Matthews, 2018; Stæhr, 2008). However, due to both the nature of the vocabulary learning 

process and adopted approaches, vocabulary learning could be both intimidating and 

boring for many students (Tsai & Tsai, 2018; Yip & Kwan, 2006). Of course, this may lead 

students to lose their interest in learning vocabulary (Yip & Kwan, 2006). For this reason, 

language learners need effective vocabulary learning approaches (Zou & Xie, 2019). On 

the one hand, new tools are being developed for this purpose (Tsai & Tsai, 2018). One of 

these tools is digital games. Researchers have been in search of new learning strategies 

aiming to make digital game- assisted language learning more effective (Zhang, 2018). 

 Due to their potential effects on L2 /FL learning, digital games have provided the 

inspiration for numerous studies in the last 30 years. Depending on this, the digital game-

based learning area has been growing rapidly (Cornillie, Clarebout, & Desmet, 2012; 

Hwang & Wu, 2012; Poole & Clarke-Midura, 2020). An important part of the studies 

carried out in this learning area focused on the investigation of the effect of digital games 

on vocabulary knowledge/ acquisition (Hung et al., 2018; Tsai & Tsai, 2018; Zhang, 2018). 

In the studies carried out in this area, mostly teaching of English was chosen as the target 

language probably due to the prevalence of its use (Acquah & Katz, 2020; Chiu, Kao, & 

Reynolds, 2012). Most of the previous studies indicated that the Digital Game- Based 

Language Learning (DGBLL) approach was effective in language acquisition (Hung et al., 

2018). While some empirical studies reported that digital games had a positive effect on 

L2 vocabulary acquisitions, others put forward negative or mixed results. However, some 

studies have shown opposite or mixed findings (Sundqvist & Wikström, 2015). The meta-

analysis study carried out by Tsai and Tsai (2018) revealed that DGBLL was more 

effective in L2 vocabulary success with a great effect dimension compared to traditional 

teaching. Again, according to the literature review carried out by Zou, Huang and Xie 

(2019), the research results indicated that digital games generally had positive effects on 

the encouragement of short-term and long-term vocabulary learning. Starting from the 

studies made with 6-18-aged participants in their literature review, Acquah and Katz 

(2020) revealed the positive effect of digital games on language learning.  

 Although DGBLL is a gradually growing research area, there is still a lack of 

empirical evidence (Godwin-Jones, 2014) and insufficient literature (Hung et al., 2018) in 

relation to the effectiveness of digital games in language education. On the other hand, 

starting from the necessity of starting language education at early ages, it can be stated 

that there is a need for focusing on digital games aiming to have children and adolescents 

learn L2. Hence, research findings can be applied more reliably to teaching and 

curriculum in primary and secondary schools (Acquah & Katz, 2020). For this reason, 

researchers should provide research results that are suitable for different ages and 

teaching programs via studies which they will carry out. 

 On the other hand, despite the importance attached to the learning of English in 

our country, the targeted success in English teaching has not been reached yet (Anşin, 

2006; Gömleksiz & Aslan, 2017; Oflaz, 2017). It is considered that a variety of factors have 
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an effect on the failure in English teaching. Of these, the most outstanding ones are the 

problems related to teachers' competencies, students' willingness and attitudes, course 

materials, teaching methods, and learning environment (Aktaş, 2005). Moreover, when 

the subject is taken in hand according to the teaching stages, it is observed that since 

secondary school students cannot learn Turkish meanings of English words accurately, 

their success levels in lessons are low. This affects students' attitudes toward lessons and 

will to succeed negatively (Anşin, 2006; Oflaz, 2017). 

 When problems experienced in relation to foreign language teaching/ learning in 

Turkey and the needs of new generation learners, on the other hand, are taken into 

consideration, it is observed that the need for new teaching approaches embodying 

technology, too, is increasing. Starting from the results of previous studies, it can be stated 

that the use of digital games with the purpose of learning a language is more promising 

compared to other learning domains (Young et al., 2012). Hence, the production of this 

kind of game in Turkey and investigation into the effects of already produced, existing 

games on language learning outputs are important in terms of the contribution they are 

likely to make to the field. Research in the literature is increasing year by year. The 

industrial developments, new academic formations, various non-governmental 

organizations (NGOs) and novelties in public policies observed in relation to digital 

games in Turkey especially following the second millennium have affected the literature 

on digital games as well (Sezgin, Binark, Yalçın, & Bayraktutan, 2018). However, when 

the investigation in the research area is narrowed down to the field of education and by 

taking into account the effect of digital games on different learning domains, particularly 

foreign language/ L2 teaching/learning as a single learning domain, and the variable of 

age in this field, the number gradually decreases. 

 This study aims to establish the effects of educational computer games on the 

vocabulary learning of EFL students. The questions to be investigated in the direction of 

the present study and the sub-research questions related to these questions are as follows: 

1. Is there a difference between the success levels of the students learning English 

vocabulary in the learning environments in which educational computer games 

are used and not used?  

1.1 Is there a significant difference between the academic success pre-test scores of 

the experimental and the control group students? 

1.2 Is there a significant difference between the academic success post-test scores 

of the experimental and the control group students? 

2. Is there a significant difference between the learning environments in which 

educational computer games are used and not used in terms of the retention of 

what is learned? 

2.1 Is there a significant difference between the experimental group students' 

academic success post-test scores and the follow-up test scores? 

2.2 Is there a significant difference between the control group students' academic 

success post-test scores and the follow-up test scores? 
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2.3 Is there a significant difference between the experimental and the control group 

students' follow-up test scores? 

 

2. Literature Review 

 

2.1. Learning Outcomes related to English Vocabulary Acquisition with Educational 

Computer Games  

2.1.1. Vocabulary Learning  

In the literature, there are some empirical studies made on foreign language/ vocabulary 

learning with digital games and literature reviews, and meta-analysis studies aiming to 

evaluate the results of these studies. The results of the meta-analysis study made by Tsai 

and Tsai (2018) suggest that the learning with digital games can effectively motivate and 

enhance students' L2 vocabulary learning.  Moreover, research findings indicate that 

different factors in games including various learning scenarios might lead to extremely 

different learning outcomes as well. When elementary school students are a matter of 

discussion, DGVL yields the best result in task-based games. According to the results of 

the meta-analysis made by Chiu, Kao, and Reynolds (2012) with 14 empirical studies 

published between the years of 2005-2010, the digital games in EFL created an effect a 

moderate level. When it was taken in hand from the point of types of games, it was 

determined that the drill and praxis games created a little effect dimension. Moreover, in 

their study, Yip and Kwan (2006) used online drill praxis type of vocabulary games, too. 

The qualitative and quantitative results, which the researchers obtained from their study, 

which lasted nine weeks with undergraduate students, indicated that the students 

learning English vocabulary with this kind of game showed better performance levels 

and learned more words compared to the ones in the experimental group. The study 

shows that vocabulary learning can be developed greatly with the drill and the praxis 

types of games.  

 In some of the recently-made literature reviews, some results indicated that digital 

games supported vocabulary learning (Hung et al., 2018; Zou & Xie, 2019). This first of 

these studies was carried out by Hung et al. (2018). The studies taken in hand in the 

researchers' content analysis study were mostly empirical and carried out with university 

students. In most of the studies, the games were used with the aim of learning English as 

L2 and EFL. In the studies, the most frequently examined learning output category was 

emotional or psychological states as closely followed by language acquisition. In 

language acquisition, most of the evidence was related to the development of vocabulary. 

According to this study, in order to facilitate the learners' vocabulary acquisition, exercise 

games were commonly adopted. 

 The second study was the literature review made by Zou, Huang, and Xie (2019). 

The results indicated that teaching and learning vocabulary with digital games was more 

effective compared to the traditional approaches. The investigated studies revealed that 

digital games mostly support students to keep words in their memory (short and long 

term), understand what they read and listen to, and improve their pronunciation. 
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Moreover, the researchers stated that the types of digital games used in the studies under 

examination were very simple and limited features.  

 Previous studies carried out with elementary school students indicated that DGVL 

encouraged effective vocabulary teaching and learning (Aghlara & Tamjid, 2011; 

Alsharafat, Alrashdan, & Younes, 2017; Ashraf, Motlagh, & Salami, 2014; Ceylaner & 

Yanpar Yelken, 2017; Ebrahimzadeh, 2017; Jensen, 2017; Hung, Young, & Lin, 2015; 

Kocaman & Kızılkaya Cumaoğlu, 2014; Letchumanan, Tan, Paramasivam, Sabariah, & 

Muthusamy, 2015; Liu & Chu, 2010; Hong et al., 2016). In the study made by Hung et al. 

(2015) with elementary school 6th -grade students, DGVL became effective on the 

students showing low levels of success. The researchers investigated the effects of 

cooperation and competition strategies. According to Gee (2007), the reason why 

computer games are useful especially for students with low levels of success is that games 

provide a secure medium for practice (Cited by Hung et al., 2018). 

 Kocaman and Kızılkaya Cumaoğlu (2014) reached the result that different types 

of educational software used in vocabulary teaching had positive effects on vocabulary 

learning. In a study carried out by Ceylaner and Yanpar Yelken (2017) with secondary 

school students, the students gave positive opinions about the fact that digital games 

contributed to vocabulary learning and communication. However, some studies did not 

support the above-mentioned result. However, some studies did not support the above-

mentioned result (Jalali & Dousti, 2012; Lucht & Heidig, 2013).  

 

2.1.2. Vocabulary Retention  

Some previous studies (Donmuş, 2012; Yip & Kwan, 2006; Young & Wang, 2014; Huang 

& Huang, 2015) examined the effect of DGVL on permanent learning. Donmuş (2012) 

found in his research with 6th- grade students that educational computer games make a 

significant contribution to the retention of learning English. In the same way, the nine-

week lasting study carried out by Yip and Kwan (2006) with undergraduate students 

indicated that the students could retain the learned English vocabulary for a longer 

period of time via games. The meta-analysis study carried out by Zhang (2018) indicated 

that educational games did not have an effect on long-term vocabulary retention. Young 

and Wang (2014) carried out their study with 4th- grade students. A week after the 

experiment, in the word retrieval test, the students using the drill and praxis method 

showed better performance than the ones in the experimental group doing a game-based 

exercise. Huang and Huang (2015) carried out their study with university students. The 

results indicated that the students included in the experimental group under three 

categories (low-medium and high achieving) did not have higher retention levels than 

the ones included in the control group. The researchers asserted that since the game 

which they had developed did not provide the chance of exercising and practicing, it did 

not help the students retrieve the words which they had learned. They suggested if 

students were given a chance of exercising and practicing, they could keep information 

in their long-term memory for a long period of time. 
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 Numerous studies were made with participants of different ages on the effect of 

intermittent repetitions on keeping vocabulary within the course of time in L2 courses. 

The results showed that information could even be retained for a few years (Varela, 2020). 

Varela (2020) conducted a study in which high school students learn Spanish words by 

repeating them. Students learned 100 words in 11 sessions and repeated the words every 

30 days. The students' vocabulary was checked after one month, two months, and 70 days. 

The research revealed the importance of spaced repetition in permanent vocabulary 

learning. 

 

3. Material and Methods 

 

In this study, the true experimental model with pretest and post-test control groups was 

applied. The common characteristics of true experimental models are the use of more 

than one group and the creation of groups with unbiased sampling (Büyüköztürk, 

Çakmak, Akgün, Karadeniz, & Demirel, 2016).  

 

3.1. Participants 

The study was carried out with a total of 337 5th grade students enrolled in two public 

schools within the 2018-2019 second semesters. The students' classes were accepted as 

their groups. The primary school success levels of the students were similar.  

 
Table 3.1: Distribution of the students 

according to the schools and the groups 

Schools 
Experimental Group Control Group 

Class Number Percentage Class Number Percentage 

A Secondary School 

1B 

1F 

1H 

37 

33 

33 

11,0 

9,8 

9,8 

1D 

1E 

1G 

38 

37 

34 

11,3 

11,0 

10,1 

B Secondary School 

1A 

1C 

1E 

23 

24 

16 

6,8 

7,1 

4,7 

1B 

1D 

1F 

24 

18 

20 

7,1 

5,3 

5,9 

Total  166 49,3  171 50,7 

 

The groups were determined randomly. The number of the students in the experimental 

group was 166 and that of the students in the control group was 171. In Table 3.1 the 

distribution of the students according to the schools and the groups is seen. 

 

3.2. Instruments 

The games used in the study were prepared by using Adobe Captivate 9 program. The 

prepared games are these: the choosing- matching- fill in the blanks games, the memory 

games, the catchword games, the crossword games, and the millionaire games. These 

games are tutorial types of games (drill and praxis). According to Prensky (2001), rules, 

goals and objectives, feedbacks, struggle, race, challenge and opposition, interaction, 
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presentation, and story are the fundamental characteristics that need to exist in 

educational games. Games were prepared by taking into account these characteristics. 

 The educational computer games developed to be used in the study were prepared 

by considering the "My Town" unit included in the MNE 2018-2019 educational year 1st 

- semester curriculum of the 5th grade English. The words taught via games in the unit 

were given in Table 3.2 below. As can be seen in Table 3.2, the 1st group included the 

words related to common fields and education, the 2nd group was composed of the 

words related to shopping and the 3rd group consisted of the words related to directions. 

Prior to the preparation of the games, the teaching order of the words was determined. 

 
Table 3.2: The word list to be taught 

Rank 1st Group 

of words 

2nd Group 

of words 

3rd Group 

of words 

1 Bakery Bus stop Behind 

2 Bank Castle In front of 

3 Barber Palace Between 

4 Cafe Train station Opposite 

5 Teacher Stationery Next to 

6 School Shoe shop Around 

7 Library Toy shop Go ahead 

8 Post Office Book shop Turn left 

9 Pharmacy Pool Take the first left 

10 Hospital Supermarket Turn right 

11 Mosque  Take the second right 

12 Cinema  It is on right 

 

In the process of preparing the games, a software specialist was asked for his opinion 

about visually and design. In the direction of the specialist's suggestions, additions and 

corrections were made in the games. The English teachers were asked to evaluate the 

prepared games in terms of their suitability for the unit coverage, goals and objectives. In 

the direction of the teachers' suggestions, some corrections were made in the games. 

Moreover, two specialists servicing in the department of Computer and Teaching 

Technologies were asked for their opinions about the games by using the forms prepared 

by the researcher. In the direction of the specialists' opinions, corrections were made and 

the games were finally revised. 

 The pilot study of the games prepared in accordance with the opinions taken from 

the specialists and the teachers was carried out with 10 secondary 2nd grade students. 

The students were observed during the implementation and the problems which they 

experienced and their questions were noted down. Hence, possible problems to arise 

during the implementation were eliminated. The final versions of the games were looked 

over together with the English teachers and then they were practiced. 
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Table 3.3: The experimental design 

Implementation (4 Weeks) 

Experimental Groups Control Groups 

Taking the pre-test Taking the pre-test 

Word learning with games 

Total 6 lesson hours (2+1+2+1) 

Word learning without games 

Total 6 lesson hours (2+1+2+1)  
Teaching in Classroom 

(Total 6 lesson hours)  

Activities and homework 

Teaching in Classroom 

(Total 6 lesson hours) 

Activities and homework 

Taking the post-test Taking the post-test 

Taking the follow-up test (after one month) Taking the follow-up test (after one month) 

 

Implementation process of the study are summarized in Table 3.3.The five prepared 

educational computer games were played by the students included in the experimental 

group within a total of 6 lesson hours, namely two hours in the first week, one lesson 

hour in the second week, two lesson hours in the third week, and one lesson hour in the 

fourth week. The games played every week were played with one-week intervals. While 

the games were played, the teacher was in the position of an observer to make sure that 

the games were played regularly and correctly. In the other half of the implementation 

(six- lesson hours), as it was in the control group, the activities planned together with the 

branch teachers within the scope of the unit were implemented in the classroom. In the 

meantime, in order to eliminate the differences between teachers, the list of activities to 

be implemented and the implementation program were given to all the teachers. For the 

implementation, six teachers took charge in the classrooms. With the aim of eliminating 

the differences between the teachers included in the experimental and the control groups, 

each of the teachers was made to perform the implementation both in the experimental 

and the control group. However, in the control group, the teaching did not interfere. The 

lessons went on in the direction of the sequence of teaching given in the coursebook. The 

lessons were taught by the branch teachers. Moreover, as it was in the experimental 

group, the students included in the control group were allotted six- lesson hours for 

vocabulary teaching. In order to eliminate the difference between the teachers included 

in the control group and make the activities the same for the students included in the 

control group, the teachers were given the program to be followed and the documents to 

be used (unit glossary and matching cards) were distributed and the teachers were asked 

to perform the implementation within this framework. 

 

3.4. Data analysis 

The data collected in the study were analyzed via SPSS 24 program. In the analysis of the 

study data, Independent Samples T-Test and Dependent Samples T-Test were used. 

 Moreover, in order to learn the homogeneity of the variances of the groups, 

Levene's test was made. If the p-value obtained as a result of the Levene's test is bigger 

than .05 (p > .05), the variances of the groups are accepted as equal (Büyüköztürk, Çokluk, 

& Köklü, 2016; Can, 2018). 
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 Following the analysis, if there is a significant difference between the compared 

means can be calculated. However, the obtained value does not give any information 

about the size of this difference. For this reason, besides the statistical significance, the 

size of the effect requires calculating as well (Can, 2018). According to Green and Salkind 

(2005), the effect size in the Independent Samples T-Test and Dependent Samples T-Test 

can be calculated by using the t value (Cited by Can, 2018). The effect size for this 

hypothesis was calculated by using the following formula.  

 
The effect size for the Independent Samples T-Test 

was calculated via the following formula. 

The effect size for the Dependent Samples T-Test 

was calculated via the following formula. 

d = t × √
N1 + N2

N1x N2
 ,  

d =
t

√N
 

 

According to Green and Salkind (2005), the effect size is evaluated independently from 

the d sign. It may take every value. An effect size value (d) of 0 (zero) indicates equal 

means, an effect size of .2 indicates a low effect, an effect size of .5 indicates a moderate 

effect and an effect size of .8 indicates a big effect (Cited by Can, 2018). 

 

4. Results  

 

4.1. Results related to the achievement test  

Is there a difference between the achievement levels of the students learning English 

vocabulary in the learning environments in which the educational computer games are 

used and not used? The findings related to the sub-questions to which answers were 

sought within the scope of this research question were given below. 

 

4.1.1. Is there a significant difference between the academic achievement pre-test 

scores of the students included in the experimental and the control groups? 

The Independent Samples t-Test was conducted to test this sub-research question. Table 

4.1 below shows the normality test results related to the academic achievement pre-test 

scores of the groups. In the normality tests of the groups, the Kolmogorov-Smirnov p 

values were found to be p=.082. Since the obtained p-value is higher than p= .05, the data 

obtained from the groups showed normal distribution.  

 
Table 4.1: Normality test results of the pre-test scores of the groups 

Kolmogorov-Smirnov 

Groups Statistics N p 

Experimental .065 166 .082 

Control .064 171 .082 

 

To determine the equality of the variances of the groups, Levene's test was applied. As a 

result of Levene's test, the p-value was found to be higher than .05 (p=.955) ( 

Table 2.2). According to this, the variances of the groups are equal. 
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Table 2.2: Independent Samples t-Test results related to the pre-test score means of the groups 

Group N Mean SD Mean Difference 
Levene's Test 

t Sig. 
F p 

Experimental 166 42.50 335 

 
1.92 .003 .955 1.093 .275 

Control 171 40.58 

 

Table 4.1 shows the Independent Samples t-Test data. As can be seen in Table 4.1, the 

mean scores of the pre-test of the control group (M = 40.58) and the experimental group 

(M = 42.50) is close. When being compared, it can be seen that there is no difference in the 

mean scores between both groups (t = 1.093, sig. = 0.275 > 0.05). In other words, there is 

no difference between the academic achievement levels of both groups before the 

treatment. 

 

4.1.2. Is there a significant difference between the academic achievement post-test 

scores of the students included in the experimental and the control groups? 

The Independent Samples t-Test was conducted to test this sub-research question. In the 

normality tests of the groups, the Kolmogorov- Smirnov p-value of the experimental 

group is to be p=.058 and the control group as p=.090. Since the obtained p-value is higher 

than p= .05, the data obtained from the groups show normal distribution. Table 4.3 below 

shows the normality test results related to the academic achievement post-test scores of 

the groups. 

 
Table 4.3: Normality test results of the post-test scores of the groups 

Kolmogorov-Smirnov 

Group Statistics N p 

Experimental .068 166 .058 

Control .063 171 .090 

 

Moreover, to determine the equality of the variances of the groups, Levene's test was 

applied. As a result of Levene's test, the obtained p-value was found to be higher than .05 

(p=.634 p = .05) (Table 4.4). According to this, the variances of the groups are equal. 

 

Table 4.4: Independent Samples t-Test results  

belonging to the post-test score means of the groups 

Group N Mean SD 
Mean 

Difference 

Levene's Test 
t Sig. 

F p 

Experimental 166 68.52 
335 4.37 .227 .634 2.237 .026 

Control 171 64.15 

 

Table 4.4 shows the Independent Samples t-Test data. As can be seen in the table, after 

the treatment, the mean score of the experimental group (M = 68.52) is found higher than 

the mean score of the control group (M = 64.15). When being compared, it can be seen 

that there is a significant difference between the post-test score means of the experimental 

and the control groups according to the group variable [t = 2.237, sig. = 0.026 < 0.05]. 
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According to this, it can be said that the students who learned vocabulary through 

educational computer games in the experimental group were more successful than the 

students in the control group.  

 The effect size value of the result obtained as a result of the Independent Samples 

t-Test is d=.24. This value indicates that the size of the difference between the mean scores 

of the groups participating in the study is little. 

 

4.1.3. Is there a significant difference between the achievement pre-test and the post-

test scores of the students included in the experimental and the control groups?  

The Dependent Samples t-Test was used to test this sub-research question. In Table 4.5 

below were given the normality test results belonging to the difference between the 

academic achievement post-test scores and the pre-test scores of the students 

experimental and control groups. According to the normality test of the difference 

between the post-test and pre-test scores of the groups, the Kolmogorov-Smirnov p-value 

of the experimental group is p=.056, and the control group is p= .073. Since the obtained 

p-value is higher than p= .05, the data obtained from the groups show normal distribution.  

 
Table 4.5: Normality test of the difference between  

the post-test and the pre-test scores of the groups 

Kolmogorov-Smirnov 

Group Statistics N p 

Experimental group difference .068 166 .056 

Control group difference .065 171 .073 

 

In Table 4.6 are summarized the results of the Dependent Samples t-Test. Data in Table 

4.6 indicate that there is improvement in the students’ performance in the experimental 

group before and after the treatment. As seen in the table, the student's academic post-

test mean scores (M=68.52, SD= 165) are higher than their pre-test mean scores (M=42.50, 

SD= 165 ). The mean difference (MD=26.02) was statistical different (t = 21.461, sig. = .00 < 

0.05). Based on this, it can be said that teaching English vocabulary with educational 

computer games in the experimental group increased the success levels of the students. 

The effect size value of the result obtained as a result of the Dependent Samples T-test is 

d=1.67. This value indicates that English vocabulary teaching performed with 

educational computer games has a great effect on students' achievement levels. 

 
Table 4.6: Dependent Samples t-Test results related to the academic  

achievement post-test and pre-test scores of the experimental group 

Experimental group N Mean SD Mean Difference t Sig. 

Post-test 166 68.52 
165 26.02 21.461 .000 

Pretest 166 42.50 

 

In Table 4.7 are summarized the results of the Dependent Samples t-Test. Data in Table 

4.7 indicate that there is improvement in the students’ performance in the control group 
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before and after the treatment. As seen in the table, the student's academic post-test mean 

scores (M=64.15, SD= 170) are higher than their pre-test mean scores (M=40.58, SD= 170 ). 

The mean difference (MD=13.57) was statistical different (t = 19.261, sig. = .00< 0.05). Based 

on this, it can be said that the success levels of students who learn English vocabulary 

without educational computer games in the control group also increase. 

 
Table 4.7: Independent Samples t-Test results related to the academic  

achievement post-test and pre-test scores of the control group 

Control group N Mean SD Mean Difference t Sig. 

Post-test 171 64.15 
170 13.57 19.216 .000 

Pre-test 171 40.58 

 

The effect size value of the result obtained as a result of the Dependent Samples t-Test is 

d=1.47. This value indicates that the English vocabulary teaching performed according to 

the existing program has a great effect on the students' success levels. 

  

4.2. Results related to vocabulary retention  

With the follow-up test administered to the students included in the experimental and 

the control groups one month after the treatment, it was aimed to determine the retention 

of the learning. Is there a difference between the learning environments in which the 

educational computer games are used and not used in terms of the retention of what is 

learned? The findings related to the hypothesis tested about to with concerning research 

question were given below. 

 

4.2.1. Is there a significant difference between the follow-up test scores of the students 

included in the experimental and control groups? 

The Independent Samples t-Test was used to test this sub-research question. The data 

relating to this test is in Table 4.8 and Table 4.9 below. In the normality tests of the groups, 

the Kolmogorov-Smirnov p-value of the experimental group was found to be p=.094 and 

the Kolmogorov-Smirnov p-value of the control group was determined as p=.080. Since 

the obtained p-value is higher than p= .05, the data obtained from the groups show 

normal distribution. The normality test results of the follow-up test scores of the 

experimental and control groups were given in Table 4.8 below. 

 

Table 4.8: Normality test of the follow-up test scores of the experimental and control groups 

Kolmogorov-Smirnov 

Group Statistics N p 

Experimental .064 166 .094 

Control .064 171 .080 

 

Moreover, to determine the equality of the variances of the groups, Levene's test was 

applied. As a result of Levene's test, the obtained p-value was found to be higher than .05 

(p=.580) (Table 4.9). According to this, the variances of the groups are equal. 
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Table 3 Independent Samples t-Test results related 

 to the means of the follow-up tests of the groups 

Group N Mean SD Mean Difference 
Levene's Test 

t p 
F p 

Experimental 166 65.36 
335 6.24 .306 .580 3.22 .01 

Control 171 59.12 

 

Table 4.9 shows the Independent Samples t-Test data. As can be seen in Table 4.9, the 

mean scores of the follow-up tests of the experimental group (M = 65.36, SD=335) is higher 

of the control group (M = 59.12, SD= 335). This mean difference (MD =6.24) was 

significantly different (t =3.22, sig. = .01< 0.05). Based on this, it can be said that what the 

students in the experimental group in which the English vocabulary teaching was 

performed with educational computer games had learned was more permanent than 

what the students in the control group in which the teaching was performed without with 

educational computer games 

 The effect size value of the result obtained as a result of the Independent Samples 

t-Test is d=.35. This value indicates that the size of the difference between the means of 

the scores obtained by the groups is little. 

 

4.2.2. Is there a significant difference between the academic achievement post-test 

scores and the follow-up test scores of the students included in the experimental and 

the control groups? 

To test this sub-research question was used the Dependent Samples t-Tests. The data 

relating to these tests is Table 4.11 and 4.12 below. The normality test results of the follow-

up test and post-test scores of the experimental and control groups were given in Table 

4.10 below. In the normality tests of the groups, the Kolmogorov- Smirnov p-value of the 

experimental group is to be p=.003 and the control group as p=.053. Since the obtained p-

value is higher than p= .05, the data obtained from the groups show normal distribution 

in the control group. However, since the p-value obtained in the experimental group was 

lower than p= .05, the skewness and the Kurtosis coefficient values, other ways of 

examining the normal distribution of data, were looked into. The coefficient of the 

skewness was found to be 0,154 and the Kurtosis coefficient was determined as .306. 

These values varied between -1 and +1. Hence, according to the obtained values, the data 

showed normal distribution. Moreover, the skewness value was .154, and the skewness 

std. error value was .188 and when the skewness value was divided by the skewness std. 

error value (.154 / .188), the value of .819 was reached. The Kurtosis coefficient was .306 

and the Kurtosis std. error value was .375 and when the Kurtosis value was divided by 

the Kurtosis std. error value (.306 / .375), the value of .816 was found. It was observed 

that these values varied between -1.96 and +1.96. By looking at these values, too, it can be 

said that the data showed normal distribution.  
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Table 4 Results of the normality test related to the difference between the  

post-test scores and the follow-up test scores of the experimental and the control groups 

Kolmogorov-Smirnov 

Group Statistics N p 

Experimental group difference .088 166 .003 

Control group difference .068 171 .053 

 

The results of Dependent Samples t-Test related to the difference between the academic 

achievement post-test scores and the follow-up test scores of the experimental group 

were given in Table 4.11 below. As seen in the table, the student’s follow-up test mean 

scores (M=65.36, SD=165) is lower than their academic post-test mean scores (M=68.52, 

SD= 165). There was a decrease in students' follow-up test scores compared to the post- 

test scores. The mean difference (MD=3.12) was statistical different (t = -2,548, sig. = .012< 

0.05). Based on this, it can be said that there was a decrease in the achievement levels of 

the students in the experimental group after one month. 

 
Table 4.11: Results of the Dependent Samples t-Test applied to the  

post-test and the follow-up test achievement scores of the experimental group 

Experimental group N Mean SD Mean Difference t p 

Post-test 166 68.52 
165 3.12 -2,548 .012 

Follow-up test 166 65.36 

 

The effect size value of the result obtained as a result of the Dependent Samples t-Test is 

d=.20. This value indicates that the size of the difference between the mean of the post-

test scores and that of the follow-up test scores the students who were taught English 

vocabulary with educational computer games is little.  

 The results of Dependent Samples t-Test related to the difference between the 

academic achievement post-test scores and the follow-up test scores of the control group 

were given in Table 4.12 below. As seen in the table, the student’s follow-up test mean 

scores (M=64.15, SD=170) is lower than their academic post-test mean scores (M=59.12, 

SD= 170). There was a decrease in students' follow-up test scores compared to the post- 

test scores. The mean difference (MD=5.03) was statistical different (t = -3.532, sig. = .001< 

0.05). Based on this, it can be said that there was a decrease in the achievement levels of 

the students in the control group after one month. 

 
Table 4.12: Results of the Dependent Samples t-test applied 

to the post-test and the follow-up test achievement scores of control group 

Control group N Mean SD Mean Difference t P 

Post-test 171 64.15 
170 5.03 -3.532 .001 

Follow-up-test 171 59.12 

 

The effect size value of the result obtained as a result of the Dependent Samples t-Test is 

d=.27. This value indicates that the size of the difference between the mean of the post-
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test scores and that of the follow-up scores of the students who were taught English 

vocabulary according to the existing program is little. 

 When students' post-test scores were compared with the follow-up test scores 

applied one month later, it was seen that there was a decrease in the scores of the students 

in both groups. This decrease was higher in the control group. The difference between 

the post-test and the follow-up scores was significant in both groups. This difference in 

both groups was little in terms of effect size. 

 

5. Discussion 

 

In this study, the effect of educational computer games developed by the researcher in 

English vocabulary teaching on students' academic achievement levels and the retention 

of what is learned was examined. 

 

5.1. Learning Achievement 

There is a statistically significant difference between the pre-test and the post-test 

achievement scores of included students in both groups. It could be concluded that there 

was a significant improvement in students' academic achievement in both groups after 

the study. According to the post-test results for both groups, the academic achievement 

means of the students in the experimental group is higher than the achievement means 

of the students in the control group. According to the statistical result, there is a 

significant difference in favor of the experimental group. According to this, it can be 

stated that the English vocabulary teaching performed with educational computer games 

had a higher effect on the students' achievement levels. The difference is little in terms of 

the size effect. This result is consistent with the meta-analysis study made by Chiu, Kao, 

and Reynolds (2012). In this study, it was determined that the drill and praxis types of 

games produced a little effect. When the drill and praxis types of games are designed 

well, they contribute to learning (Yip & Kwan, 2006). Moreover, in some of the recently-

made literature analyses, it was found that the digital games supported vocabulary 

learning (Hung et al., 2018; Zou & Xie, 2019). Similarly, some previous studies made with 

elementary school students indicated that DGVL promoted effective vocabulary teaching 

and learning (Aghlara & Tamjid, 2011; Alsharafat, Alrashdan, & Younes, 2017; Ashraf, 

Motlagh, & Salami, 2014; Ceylaner & Yanpar Yelken, 2017; Ebrahimzadeh, 2017; Jensen, 

2017; Kocaman & Kızılkaya Cumaoğlu, 2014; Letchumanan, Tan, Paramasivam, Sabariah, 

& Muthusamy, 2015; Liu & Chu, 2010; Yıldırım, 2012; Hong et al., 2016). In the study 

carried out by Hung et al. (2015) with elementary school (6th grade) students, DGVL was 

found to affect the students with low success levels. 

 

5.2. Vocabulary Retention 

When post-test results are compared with follow-up test results one month later, it was 

observed that there was a decrease in the achievement scores of the students included in 
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both the group. The difference between the post-test and the follow-up scores was 

significant in both groups. This difference in both groups was little in terms of effect size.  

According to the follow-up test results for both groups, the average score of students who 

learned words with educational computer games was higher than that of the other group. 

This difference is statistically significant. This difference was low in terms of effect size. 

Accordingly, it can be concluded that learning English vocabulary with educational 

computer games is more effective in providing retention. This result is similar to the 

findings of Donmuş (2012) and Yip and Kwan (2006). Yip and Kwan (2006) indicated that 

the students could retain the English vocabulary learned with games for a longer 

duration. Yip and Kwan (2006) also used drill and praxis game types as in present study.  

Young and Wang (2014) and Huang and Huang (2015) and the meta-analysis study of 

Zhang (2018) indicated that educational computer games did not affect long-term 

vocabulary retention. Young and Wang (2014) found in the vocabulary retention test 

applied one week after the implementation that the students in the control group using 

the drill and praxis method showed better performance than the students in the 

experimental group doing game-based exercise. However, the students in the 

experimental group focused more on speaking instead of memorizing the words during 

the game. Huang and Huang (2015) developed a handheld sensor-based vocabulary 

game based on the scaffolding strategy. The results indicated that all the students of 

different achievement levels in the experimental group had no better retention rate than 

the students in the control group. But the game they developed did not offer the students 

the chance for drill-and-practice. The researchers stated that this is why the game could 

not help students retain the vocabulary they learned in their long-term memory. Chang 

et al. (2016) also suggested, based on the findings of their studies, that when students are 

to take the chance to practice and practice, they can store knowledge in their long-term 

memories. These studies emphasize the importance of attention and drill in the long-term 

retention of learned vocabulary. Previous studies investigating the effect of spaced 

repetition at different ages in second language classes have revealed that this type of 

repetition affects retention (Varela, 2020). In our study, students played the educational 

games with one-week intervals by repeating them every week. These repetitions of the 

students may have affected the retention of what they learned. 

 

6. Conclusion 

 

According to the results, it can be suggested that the developed educational computer 

games are effective in achieving both better vocabulary learning and retention. According 

to this, these games can be used in the teaching of the vocabulary in the "My Town" unit 

in the existing secondary school 1st grade English Subject Teaching Program. In this way, 

we can support teachers by increasing their options for using games in their classrooms 

in teaching English vocabulary. Previous studies investigating the effect of spaced 

repetition at different ages in second language classes have revealed that this type of 

repetition affects retention (Varela, 2020). In this study, too, the students played the 
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educational computer games with one-week repetition intervals during the experiment. 

Therefore, it can be suggested to teachers who are considering using the educational 

computer games developed in the present study, to plan their lessons by taking this result 

into account. Tsai, Cheng, Yeh, and Lin (2017) proved in their study examining the effect 

of digital games on language learning that a long experimental duration was needed to 

increase the effectiveness of students' learnings (Tsai, Cheng, Yeh, & Lin, 2017). In this 

study, the students playing the developed games used six-lesson hours during four 

weeks. Therefore, new research can be conducted with a longer duration of the 

experiment. 
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