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Abstract—The purpose of this study is to develop a valid and reliable 
measurement tool for measuring contribution of digital learning games in the 
learning process. The study group consists of 280 teachers working in elemen-
tary schools in Palestine in the 2020-2021 academic year. The construct validity 
of the scale was examined by exploratory factor analysis. According to the re-
sults of the analysis, the scale measures a six- dimensions structure. The six - 
dimensions structure of the scale was confirmed by stepwise linear regression 
analysis. The total variance ratio explained by the scale was determined as 
68.38. In order to determine the reliability of the scale, the internal consistency 
coefficient of Cronbach’s alpha was evaluated and this value was determined as 
.914. The results of all validity and reliability analyzes show that the digital 
leaning game as a valid and reliable measurement tool in the future studies 
about digital learning games. 
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1 Introduction 

Rapid technological and scientific developments changed our daily way of life 
clearly, due to the huge information explosion in science and technology, and this 
period was called the information society which was characterized by producing 
knowledge in all its forms and focusing on the relationship between science and tech-
nology [1]. The development in computer and internet technologies has motivated 
research in the different educational aspects, including learning [2-3], teaching [4-5] 
and teacher education [6-7]. In the present research, we study learning aspect as it is 
impacted by educational technology, specifically digital games. 

The young generation of today is growing up in networked interactive media world 
where high-speed information acquisition, instant rewards, educational landscape 
reacts by introducing social media, ICT and mobile technologies to reach new learner 
audience and apply these media as an educational tool on a preschool, elementary, 
secondary, and higher levels. Students are often lazy when it comes to studying, and 
how to motivate them is one of the most important problems of education, the digital 
games and canning play a prominent role in motivating students and supporting their 
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learning [8]. Most recently, instructional designers have been examining how best to 
use digital games in education. Digital games are a common term in education, they 
have been defined as an environment that provides an opportunity to learn by playing 
by providing a virtual environment governed by disciplines, rules, and restrictions that 
combine competition, motivation, and learning [9]. 

Games, in general, attract the interest of the majority of individuals of all ages, they 
have many positive effects on participation and motivation of individuals, meeting 
human needs and desires and facilitating them working to produce solutions to every-
day problems [10]. Games often require competition and challenge, and lead to emo-
tional reactions by learners and achieving many of the learning goals [11]. Digital 
games were suggested in the frame of innovate models of learning using the Internet 
and multimedia, and have contributed greatly to the learning process as they contrib-
ute to enhancing the 21st century skills of learners [12]. The Digital learning games 
play a major role in promoting the learning process, and help students from different 
ages to be self-learners and help them to solve many problems in their real life. They 
contribute to the development of many aspects related to the learning process; there-
fore, the current study tries to legalize a scale to measure the dimensions of Digital 
learning games in the learning process. 

1.1 The rationale, goals, and questions of the study 

The current study belongs to the topic of digital games on the global level and its 
contribution to the learning process with the increase in the global trend of using 
technology, the Internet and digital games. The use of games could be one of the 
strategies to improve students' motivation, cognitive abilities, and performance [13]. 
Consequently, the current study will reveal the contribution of digital learning games 
to the development of many aspects of the learning process through legalization the 
Digital Learning Games Scale (DLGS) from the perspective of primary school teach-
ers in Palestine. 

Many studies have shown that digital learning games improve the learning process 
in many aspects [14-15]. However, some teachers are hesitant to use them for many 
reasons [16], so it was important to legalize a scale that determines teachers' responses 
towards the contribution of digital learning games to improving the learning process 
in many aspects due to the lack of clear standards in the Palestinian context to meas-
ure the contribution of digital learning game. The current study will legalize a scale 
with different dimensions and paragraphs about digital learning games to measure the 
most important aspects of the learning process and to be adopted and used in the fu-
ture as a measurement tool to conduct studies related to digital learning games in the 
learning process. 

The current study aims to legalize a measure for digital learning games and to re-
veal the most important factors that explain the contribution of digital learning games 
to the learning process in addition to reveal the degree of contribution of digital learn-
ing games to the learning process from the perspective of elementary school teachers 
in Palestine. The study will try to answer the following questions: 
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1. What are the factors of digital learning games scale in the learning process from the 
perspective of elementary school teachers in Palestine? 

2. What are the factors most contributing to the interpretation of the digital learning 
games scale in the learning process from the perspective of elementary school 
teachers in Palestine? 

3. What is the level of the contribution of digital learning games to the learning pro-
cess from the perspective of elementary school teachers in Palestine? 

2 Literature Review 

2.1 Digital learning games 

With the rapid advancement of technology, the concept of the traditional game has 
changed, and a new concept has been created which is the digital game with the fact 
that digital tools has become an indispensable part in everyday life [17]. Digital learn-
ing games are games that are programmed with many technologies that enable learn-
ers to log in with a visual environment. It is necessary to distinguish between comput-
er games or video games and digital games that are integrated into the educational 
system (DGBL - Digital Games Based Learning). Learning based on digital games 
links the educational content to the capabilities of the computer. The teacher can use 
the digital learning games that are appropriate for the learners and for the content, in a 
way that leads to achievement of the intended learning goals. 

2.2 The contribution of digital learning games to the learning process 

The main role of digital games is to motivate students towards learning, and to en-
hance the learning process through challenge, exploration, interaction and decision-
making, whether it is learning individually or in groups, which leads to creating a 
unique learning environment in which students interact [18]. The digital game is an 
effective tool for improving short-term learning achievement, therefore there are a 
number of features and characteristics required to make a digital game effective: the 
subject, design, game characteristics, nature of knowledge dissemination [18]. It is 
inevitable that digital learning games are reflected in education. Therefore, different 
studies have been conducted to use digital learning games. Tokarieva et al. [20] 
demonstrated that digital learning games play a major role in stimulating students' 
motivation towards learning, providing more original learning and teaching different 
thinking skills and employing cooperative learning based on problem solving. 

Digital games are effective in learning because they stimulate, encourage coopera-
tion, and they are suitable for a variety of learning styles, which require solving prob-
lems and providing feedback. Immediately requires planning and encouraging multi-
ple attempts without fear of failure, many studies have indicated different benefits of 
integrating digital learning games such as enjoyment, contentment, challenge, shared 
learning, increased academic achievement, creativity, active learning, satisfaction and 
social opportunity ([21-22]. The advantages of digital games are not limited to the 
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content of knowledge and motivation of the drive towards learning, but it includes 
many skills and opportunities for computer literacy. Furdu, et al. [23] confirmed that 
the use of educational digital games gives the learner an opportunity to develop his 
technological skill, the trend towards modernity, challenge and curiosity, which helps 
him to be a self-learner responsible for his learning, the use of digital games stimu-
lates also the learners' imaginations and helps them to develop their skills such as 
writing skills, coordinating the work of their senses, and enhancing logical thinking. It 
also stimulates neurons in their brains and encourages the spirit of cooperation with 
others and making friendships. 

2.3 Integrating digital learning games in education 

Digital learning games can be integrated with other learning methods and provide a 
complete learning. Digital games are classified in many categories. These categories 
mainly consist of abstract games, meaningless games, meaningful games, and pro-
gressive games. There is no limit to the possibilities of integrating digital games with 
learning. There are teachers who prefer to incorporate the game as an introduction to 
their lesson, others are at the middle of the lesson and some prefer to finish the lesson 
with a game. The game can be integrated into the lesson inside or outside the class-
room. Also, there are teachers who develop games themselves, some of them are still 
in the process of developing this area, and others are asking learners to develop games 
themselves and play with them [24]. 

Games allow participants to form common goals, and share their experiences and 
knowledge, which helps them to remember many contents of the materials and sub-
jects by stimulating discussion among them, experiment and make mistakes that aim 
to help them to learn and enable the content of knowledge. Also, digital learning 
games allow the creation of open societies for students, whether they are beginners or 
mature, allowing them to set common goals, and share their experiences and 
knowledge with other students, they also help students to remember the materials by 
stimulating discussion among them, making mistakes that help to learn and enable the 
content of knowledge showed. Digital learning games also help to stimulate students' 
motivation towards learning as they are very effective for creating work that is usually 
boring or less challenging to become more fun and interesting. They also support the 
learning process by transforming routine tasks into more motivating. The features of 
digital games focus on encouraging student participation and increasing their interest 
in the learning process, they develop physical skills and cognitive mental processes, 
they also increase the interest of students towards the courses integrated school and 
non-school life through creating a dynamic environment in which learners feel a sense 
of progress. It makes learning not only informative, but fun and exciting too. To-
karieva et al [20] demonstrated that many scholar topics are difficult to understand 
within the traditional strategy of education, so the teacher can use a digital game that 
explains the subject in a simple and enjoyable way to understand. 
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2.4 The dimensions of digital learning games scale 

The digital games contribute to the development of many skills in the learning pro-
cess in several areas: communication, developing thinking skills, acquiring 
knowledge, motor skills, psychodynamic ability, and developing the social and thera-
peutic field in terms of improving physical and mental health [24]. Figure (1) shows 
the dimensions of Digital Games Learning Scale developed in this study. 

 
Fig. 1. The dimensions of digital learning games scale (DLGS) 

Development of social skills: The use of digital learning games is a powerful 
learning tool as the learner is encouraged to participate, improve performance and 
stimulate the generation of individual, collective, and social experiences. Digital 
games promote genuine collaboration between learners, and are, to some extent, simi-
lar to collaborative learning environments, where participants share information and 
learn from each other. Multiplayer digital games develop both competition and col-
laboration, by motivating players to join teams (or guilds) and to compete against 
other teams. players can create teams, share information through text and voice and 
learn by observing other players. Beginners can learn from their peers and improve 
their skills [25]. 

Development of mental cognitive processes: The digital game contributes to the 
acquisition of knowledge and the creation of new knowledge, it helps to sustain the 
information and retrieving it from memory due to practice and repetition, the Infor-
mation is stored in memory for a longer period [15]. It also contributes to developing 
the skills of planning, application, synthesis, evaluation, organization, deduction, 
research, criticism and management of the self-learning process [18]. Digital learning 
games develop many mental skills during the learning process. 
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Learning with fun and entertainment: The primary goal of digital learning 
games is to educate the individual and give him more knowledge and skills; but at the 
same time the digital games are a form of entertainment and fun that increase motiva-
tion, and suspense of the learner [26]. 

Development of emotional affective skills: Emotional skills include dealing with 
emotions: The immersive character of the computer and the video games, success and 
disappointment, handling pressure and nerves and flow, anger, empathy, joy, frustra-
tion or triumph and evaluating emotions: the question whether disappointment in the 
digital game affects disappointment in the real life, mood management which allows 
identification of specific games or parts of games as the cause of good or bad emotion 
[27]. 

Stimulating creativity: Game design has been emphasized as a very useful context 
for the development of the digital creative thinking, and the learner will be able to 
discover many solutions to problems in a creative way, through imagination and anal-
ysis, and opening up new opportunities for him to engage with meaningful learning 
experiences which can translate into more sustainable practices in real world [28]. 

Development of motor skills: Digital games help to develop motor skills and mo-
tor knowledge in the learning process: Motor skills include sensorimotor coordination 
embracing eye-hand-coordination such as screen action in coordination with 
mouse/keyboard/ steering wheel and gross motor skills such as upper body and arm 
movement using a steering wheel, following and imitating the movement of the con-
trolled character on the screen, and the fine motor skills : using keyboard, mouse, 
steering wheel and accelerator pedal the motor knowledge includes user interface 
functionality such as labeling buttons and controller directions using controller specif-
ic terms and user interface selection such as selecting mouse or keyboard according to 
game efficiency, user interface configuration such as individual configuration of joy-
pad according to game efficiency and individual preferences, and equipment that 
includes knowing technical equipment dealing with the game and platform [29]. 

3 Methodology 

3.1 Participants 

The study participants consisted of 280 Palestinian teachers working in elementary 
schools in 2020-2021 academic year. The study sample was selected by taking a ran-
dom sample. 

The descriptive statistics of the questionnaire items are given in Table 1. 
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Table 1.  Means, standard deviations and skewness of the scale items (N=280) 

Items M SD Skew 
Digital learning games increase the chance of building new friendships for 
the student. 3.33 1.02 -0.67 

Digital learning games increase the student's chances of social adjustment. 3.05 1.10 -0.30 
Digital learning games increase the student’s social maturity 3.03 1.10 -0.32 
Digital learning games lead to the acquisition of new values for the student. 3.35 1.03 -0.55 
Digital learning games provide the student with interaction with colleagues 
while playing. 3.67 0.87 -1.24 

Digital learning games are useful in teaching students ethical societal val-
ues. 3.13 1.05 -0.18 

The student learns to cooperate while playing. 3.45 1.00 -0.77 
The student learns the ways of distributing roles while playing. 3.67 0.83 -0.16 
Digital learning games enhance the student's interaction with the read in-
structions. 2.94 1.14 0.01 

Digital learning games develop in the student self-control in dealing with 
others. 3.13 1.02 -0.26 

Digital learning games develop the evaluation skill of the student 3.51 0.90 -0.68 
Digital learning games develop the student's installation skill. 3.72 0.81 -1.09 
Digital learning games develop the student's application skill. 3.72 0.85 -1.12 
Digital learning games develop the student's planning skill. 3.55 0.90 -0.77 
Digital learning games contribute to the student's development of organized 
thinking. 3.64 0.89 -0.83 

Digital learning games contribute to recalling mental images that represent 
previous events and experiences that the student has gone through. 3.64 0.77 -0.96 

Digital learning games develop students' logic skills 3.59 0.89 -0.65 
Digital learning games develop the student's deduction skill. 3.53 0.89 -0.62 
Digital learning games provide the student with an atmosphere of fun and 
pleasure in the educational environment. 3.99 0.76 -1.24 

Digital learning games increase the student's learning motivation. 3.80 0.85 -0.93 
Digital learning games increase the chances of fun during the retry of learn-
ing. 3.93 0.78 -1.02 

Digital learning games use fun sensory stimuli that make learning last 
longer.  3.64 0.88 -0.49 

Digital learning games reduce a student's traditional learning routine.  3.98 0.73 -1.09 
Availability of Digital learning games; instant fun feedback for the student.  3.73 0.88 -0.81 
Digital learning games provide the fun of self-learning. 3.82 0.82 -1.12 
Digital learning games save time and effort in learning 3.54 0.99 -0.68 
Digital learning games provide sequential educational content. 3.42 0.89 -0.46 
Digital learning games provide the student with experiences close to reality. 3.61 0.85 -0.57 
Digital learning games provide a pleasant emotional experience for the 
student, especially when he wins the challenge. 4.12 0.68 -0.99 

Play contributes to teaching the student order and adherence to rules and 
laws. 3.64 0.86 -0.91 

The student acquires, through Digital learning games, new ways to solve 
problems. 3.67 0.83 -0.75 

Digital learning games develop self-reliance and independence for the 
student. 3.52 0.92 -0.65 

Digital learning games reduce the feeling of excessive shyness for some 
students. 3.34 1.04 -0.50 

Digital learning games contribute to strengthening the student's personality. 3.15 1.05 -0.32 
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Digital learning games enhance student's confidence. 3.31 0.97 -0.58 
Playing reduces the student's excess energy by venting his emotions through 
play. 3.44 1.02 -0.81 

Digital learning games help improve students' nervous maturity. 3.14 1.04 -0.17 
Digital learning games develop the student's imagination skill. 3.79 0.89 -0.95 
Digital learning games develop the skill of creative thinking. 3.62 0.96 -0.77 
Digital learning games develop the student's problem-solving skill 3.53 0.97 -0.65 
Digital learning games develop the student's analytical skill.  3.60 0.91 -0.64 
Digital learning games provide synergy for the student's sense of movement. 3.50 0.93 -0.58 
Digital learning games enhance synergy between hand and eye movements. 3.81 0.84 -1.09 
Digital learning games provide muscle coordination with the student's 
senses. 3.38 0.97 -0.61 

Digital learning games develop the student's speed of movement. 3.53 0.96 -0.59 
Digital learning games lead to the efficient distribution of visual attention of 
the student. 3.45 0.92 -0.75 

Digital learning games provide the student with an opportunity to freely 
express his emotions. 3.54 0.92 -0.66 

3.2 Measurement tool 

In the first phase of the process of developing the “contribution of Digital learning 
games scale”, a literature review was conducted about digital learning games (e.g., [9-
11]). As a result of literature reviews, dimensions that can best measure the contribu-
tion of digital learning games have been tried to determine and, in this direction, a 
pool of 71 items has been established. In the second phase, the draft scale was reduced 
to 65 items as a result of the elimination of the items that were not related to the di-
mensions that were based on the research, or which were estimated to have a low 
relationship and screening between similar expressions. In the third phase, the opinion 
of field experts was taken about the validity and appearance of the measuring instru-
ment. In this context, five faculty members who are experts in the field of educational 
sciences were consulted to express an opinion. After expert examination, the number 
of items was reduced to 61 with the expressions organized on the aforementioned 
scale. In the fourth phase, in order to ensure the comprehensibility of the measuring 
instrument in terms of language, the opinion of an expert in Arabic language and 
literature was consulted. 

In line with the opinions on spelling rules and the use of punctuation marks, the 
scale items have been reviewed. Finally, without any dimensioning on the draft scale, 
the 61 items were added to the scale to obtain personal information about the partici-
pants with a directive explaining the purpose of the study and the answers expected 
from the participants. The draft scale prepared for implementation is called Digital 
Learning Games Scale (DLGS). The scale, which was designed to determine the re-
sponses of the participants with the Likert-type five-point rating consisted of strongly 
disagree (1), disagree (2), neutral (3), agree (4), and strongly agree (5) options. We 
computed the "neutral score ", the range is (5 − 1 = 4) then they divide 4 by 5 (where 
number one is the lowest score of any item, and number five is the highest). (4 ÷ 5 = 
0.80) which was used to find intervals on a scale presented in Figure 2. We considered 
point (1.8) to be a ‘disagree score’, (2.6) to be a ‘neutral score’ and (3.4) to be a 
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‘agree score’ on this scale. Thus, the scores between (1) and (1.8) were considered 
‘strongly disagree scores’, the scores between (1.8) and (2.6) ‘disagree scores’, the 
scores between (2.6) and (3.4) ‘neutral scores’, the scores between (3.4) and (4.2) 
‘agree scores’, and the scores between (4.2) and (5) ‘strongly agree scores. 

 
Fig. 2. Intervals related to the contribution of Digital learning games scores of any item 

To determine whether questions on the draft scale were understood by teachers, a 
pilot study was conducted into a group of 70 teachers. In this application, there was no 
criticism by the teachers of the pre-application of the items on the scale, and it was 
stated that the items were quite understandable. Thus, the final form of the draft scale 
is given. 

3.3 Research method 

In order to determine the validity and reliability of the measurement tool, question-
naire was applied to 280 teachers employed in elementary schools in Palestine in the 
2020-2021 academic year, the scale was distributed and assembled by the researchers 
in an electronic way, the number of scales to be analyzed was determined as 280. 
After the data was obtained, statistical analyses were carried out to reveal the psy-
chometric properties of the measurements. Therefore, the appropriate sample group 
and number should be determined. In the literature, there are opinions that suggest 
that the number of people to be applied in relation to the number of items in the scale, 
which can also be expressed as sample size, be determined. Some authors consider it 
sufficient for the number of people to be applied to be at least five times the number 
of items on the scale but according to the specified criteria, it can be said that the 
number of participants in the research group is sufficient for factor analysis [30]. 

3.4 Validity and reliability analysis 

To do the validity and reliability analyses, we followed Daher [31]. Here these 
analyses were performed for the six dimensions. To ensure validity, the first-version 
of the scale has been examined by (5) experts working in educational sciences insti-
tutes, to analyze it and verify its validity for data collection. Thus, the number of 
items has been reduced, and the necessary corrections were made to the scale, which 
gave the present 47-item, and have been designed in the 5-point Likert type scale. To 
ensure reliability, Cronbach’s Alpha was found for each of the six factors. 

This computation gave .86 for the development of participatory social skills, .85 
for the development of cognitive mental processes, .87 for learning with fun and en-
tertainment, .85 for development of emotional  affective skills, .79 for stimulating 
creativity, .81 for sensory-motor skills. These reliability results indicate good reliabil-
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ity for the constructs: the development of participatory social skills, the development 
of cognitive mental processes,  learning with fun and entertainment, development of 
emotional  affective skills, stimulating creativity, sensory-motor skills because these 
reliabilities are around .80 [32]. The Cronbach Alpha computation for the total scale is 
.914 which indicates high reliability. 

4 Results 

4.1 What are the factors of digital learning games scale in the learning process 
from the perspective of elementary school teachers in Palestine? 

Exploratory factor analysis was used to answer the first question by determine 
whether the scale which is composed of 47 items, is single or multi-factor. According-
ly, principal components analysis and varimax rotation method were used. The appro-
priateness of the correlation matrix for factor analysis was established using the Kai-
ser-Meyer-Oklin (KMO) test of sampling adequacy and the Bartlett test of Sphericity 
(BS). To determine the reliability status of the scale, Cronbach’s alpha value, which 
determines the internal consistency measure, and item total correlations were exam-
ined. 

At first, the factorability of the 47 digital learning games items was examined. The 
data was sifted for factorability using several well recognized criteria. Initially, all the 
items were correlated at least 0.3 with at least one other item, indicating reasonable 
factorability, and KMO value measure of sampling adequacy was found .928, above 
the commonly recommended value of .6, and Bartlett’s test of sphericity result was 
significant (χ²(1830) = 9075.35, p < .000). The diagonals of the anti-image correlation 
matrix were also all over .5, the communalities were all above .40, further confirming 
that each item shared some common variance with other items. Given these overall 
indicators, factor analysis was deemed to be suitable with all 47 items. Factor loadings 
based on rotated principal components analysis with varimax rotation for 47 items 
from the above scale (N = 280) are presented in table (2), varimax rotation method 
was used to give a better picture of factors in this analysis. 
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Table 2.  Factor loadings based on varimax -rotated principal components analysis (N=280) 

Item 
Component 

1 2 3 4 5 6 
Digital learning games increase the chance of building new friend-
ships for the student. 0.79      

Digital learning games increase the student's chances of social ad-
justment. 0.77      

Digital learning games increase the student’s social maturity 0.76      
Digital learning games lead to the acquisition of new values for the 
student. 0.64      

Digital learning games provide the student with interaction with 
colleagues while playing. 0.62      

Digital learning games are useful in teaching students ethical societal 
values. 0.60      

The student learns to cooperate while playing. 0.58      
The student learns the ways of distributing roles while playing. 0.53      
Digital learning games enhance the student's interaction with the read 
instructions. 0.52      

Digital learning games develop in the student self-control in dealing 
with others. 0.51      

Digital learning games develop the evaluation skill of the student  0.74     
Digital learning games develop the student's installation skill.  0.74     
Digital learning games develop the student's application skill.  0.72     
Digital learning games develop the student's planning skill.  0.68     
Digital learning games contribute to the student's development of 
organized thinking.  0.61     

Digital learning games contribute to recalling mental images that 
represent previous events and experiences that the student has gone 
through. 

 0.59     

Digital learning games develop students' logic skills  0.59     
Digital learning games develop the student's deduction skill.  0.54     
Digital learning games provide the student with an atmosphere of fun 
and pleasure in the educational environment.   0.83    

Digital learning games increase the student's learning motivation.   0.73    
Digital learning games increase the chances of fun during the retry of 
learning.   0.71    

Digital learning games use fun sensory stimuli that make learning last 
longer.    0.67    

Digital learning games reduce a student's traditional learning routine.    0.63    
Availability of digital learning games; instant fun feedback for the 
student.    0.62    

Digital learning games provide the fun of self-learning.   0.56    
Digital learning games save time and effort in learning   0.54    
Digital learning games provide sequential educational content.   0.53    
Digital learning games provide the student with experiences close to 
reality.   0.46    

Digital learning games provide a pleasant emotional experience for 
the student, especially when he wins the challenge.   0.45    

Play contributes to teaching the student order and adherence to rules 
and laws.   0.44    
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The student acquires, through digital learning games, new ways to 
solve problems.   0.43    

Digital learning games develop self-reliance and independence for the 
student.    0.69   

Digital learning games reduce the feeling of excessive shyness for 
some students.    0.65   

Digital learning games contribute to strengthening the student's 
personality.    0.60   

Digital learning games enhance student's confidence.    0.60   
Playing reduces the student's excess energy by venting his emotions 
through play.    0.44   

Digital learning games help improve students' nervous maturity.    0.42   
Digital learning games develop the student's imagination skill.     0.66  
Digital learning games develop the skill of creative thinking.     0.63  
Digital learning games develop the student's problem-solving skill     0.60  
Digital learning games develop the student's analytical skill.      0.55  
Digital learning games provide synergy for the student's sense of 
movement.      0.70 

Digital learning games enhance synergy between hand and eye 
movements.      0.65 

Digital learning games provide muscle coordination with the student's 
senses.      0.60 

Digital learning games develop the student's speed of movement.      0.59 
Digital learning games lead to the efficient distribution of visual 
attention of the student.      0.52 

Digital learning games provide the student with an opportunity to 
freely express his emotions.      0.44 

 
The principal component analysis (PCA) was used to bring out strong patterns in a 

dataset and Initial eigenvalues indicated that the first six factors explained: social 
skills (23.52%), cognitive mental processes (3.89%), learning with fun and entertain-
ment (2.59%), emotional affective (2.32%), stimulating creativity (1.80%) and senso-
ry-motor skills development (1,54%) of the variance. 

Our adoption of the sixth- dimensions model depended on the results of the princi-
pal factor analysis, including the total-variance-explained table and the scree plot (see 
Figure 3 below). According to the solution, the six dimensions explained (68.38 %) of 
the variance in the contribution of digital learning games scores, and this percentage is 
considered acceptable in social science Studies [32]. 
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Fig. 3. Scree Plot of the items’ factorization 

As One can see from Figure (3) the result of the factor analysis; the eigen value of 
which is 1, shows that the number of the dimensions of the scale is six, five dimen-
sions were removed from the analysis. 

4.2 What are the factors most contributing to the interpretation of the digital 
learning games scale in the learning process from the perspective of 
elementary school teachers in Palestine? 

Regression analysis: A stepwise linear regression analysis was performed for the 
dimensions of contribution of Digital learning games, this step involves the selection 
of independent variables to be used in a final model. It involves adding or removing 
potential explanatory variables in succession and testing for statistical significance 
after each iteration. 

 
 
 
 
 
 
 
 
 

152 http://www.i-jet.org



Paper—Digital Learning Games Scale (DLGS): A Scale Development Study 

Table 3.  Results of stepwise linear regression analysis, under specification of standardized 
beta coefficient, α = .05) 

Dimensions Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 
Learning with fun and entertainment 0.86 0.55 0.35 0.31 0.31 0.29 
Learning with fun and entertainment, the 
development of participatory social skills  0.50 0.42 0.32 0.33 0.28 

Learning with fun and entertainment, the 
development of participatory social skills, 
the development of cognitive mental 
processes 

  0.34 0.33 0.32 0.30 

Learning with fun and entertainment, the 
development of participatory social skills, 
the development of cognitive mental 
processes, development of emotional 
affective skills. 

   0.18 0.20 0.18 

Learning with fun and entertainment, the 
development of participatory social skills, 
the development of cognitive mental 
processes, development of emotional 
affective skills, sensory-motor skills devel-
opment 

    0.09 0.10 

Learning with fun and entertainment, the 
development of participatory social skills, 
the development of cognitive mental 
processes, development of emotional 
affective skills, sensory-motor skills devel-
opment, stimulating creativity. 

     0.14 

R² 0.748 0.904 0.959 0.970 0.979 0.987 

Only coefficients with statistically significances at the P < 0.05 level were reported 

Table (3) shows the stepwise regression analysis of the contribution of Digital 
learning games to the learning process, A model with 6 steps was carried out and 
explained more than 80% (r²~ 0.80) of the variance on the dependent variable ‘total 
mean'. Within the stepwise regression analysis, the factor ‘learning with fun and en-
tertainment’ (β= 0.86) showed the highest association to overall factors. Figure (4) 
illustrates the residuals from the regression line fit to the data. the plot shows that, for 
large observed values of the dependent variable, the predictions are smaller than the 
observed values, with an opposite trend for the small observed values of the de-
pendent variable. 
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Fig. 4. Regression Standardized Predicted Values Plotted of the contribution of  

Digital learning games to the learning process 

4.3 What is the level of the contribution of digital learning games to the 
learning process from the perspective of elementary school teachers in 
Palestine? 

To assess the level of contribution of digital learning games scores in the Palestini-
an schools, we computed means and standard deviations for the six dimensions: the 
development of participatory social skills, the development of cognitive mental pro-
cesses, learning with fun and entertainment, development of emotional affective 
skills, stimulating creativity, sensory-motor skills development. 

We also conducted a one-sample t -test to assess the statistical significance of the 
variation of each factor with a disagree, neutral and agree level of contribution of 
digital learning games (see Table 4). To calculate the contribution of digital learning 
games mean scores for the teachers participating in the research, the researchers com-
puted first grouped frequency distributions [33]. Then we compared the resulting of 
the contribution of Digital learning games mean scores with a ‘agree score’ and a 
‘neutral score’. 
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Table 4.  Level of contribution of digital learning games scores in the Palestinian schools 
(N=280), ** p<.000 

 T value 
Component M(SD) Disagree Neutral Agree 

1 3.27(0.78) 12.23** 2.25** -16.74** 
2 3.61(0.69) 20.54** 4.33** -11.88** 
3 3.76(0.60) 27.19** 8.48** -10.24** 
4 3.32(0.81) 12.53** -1.46** -15.44** 
5 3.64(0.78) 18.89** 4.34** -10.21** 
6 3.54(0.71) 18.53** 2.69** -11.16** 

Total 3.57(0.52) 26.47** 4.76** -16.94** 

The results show that the p-value (.000) is less than .05, the of contribution of digital learning games scores 
in the Palestinian schools is significantly different from 4.2. 

5 Discussion 

Globalization and advanced technology have opened many new learning opportu-
nities [34]. Education systems must prepare learners for an unknown and indetermi-
nate world, in which they need diverse skills and tools that enable the learner to be 
immersed in it [35-36]. 

Therefore, this study aimed to develop a valid and reliable measurement tool for 
contribution of digital learning games to the learning process. The scale was prepared 
as a five-point Likert type. The scale, which consisted of 61 items as a draft, was 
applied to a total of 280 teachers. 

The results of the KMO and BS tests were examined before EFA was performed 
and it was concluded that the data was suitable for EFA as a result of the KMO value 
being less than .936 and BS value being less than p<.05.In order to determine the 
construct validity of the digital learning scale, 4 items were excluded from the scale 
after Exploratory factor analysis was applied, and the result of EFA showed that there 
are seven factors which explained (68.38 %) of the variance of Digital learning games 
scores. In the next stage of the stepwise regression analysis showed a model with 6 
steps explained more than 80% (r²~ 0.80) of the variance on the dependent variable 
‘total mean (one factor with six items were excluded)’. And these factors are: the 
development of participatory social skills, the development of cognitive mental pro-
cesses, learning with fun and entertainment, development of emotional affective 
skills, stimulating creativity, sensory-motor skills development. 

These factors are the most important factors that explain the contribution of digital 
learning games to the learning process from perspective of elementary school teachers 
in Palestine. The digital games can develop the participatory and social skills; the 
learner can cooperate with others and share propositions and ideas about the game and 
can be social and respect others when sharing learning ([14], [21]). When the learner 
plays and repeat the digital game many times in order to win and to have more scores; 
he can learn more and more in entrainment way which lead to achieving the learning 
goals [26]. Thus, it aims to provide more intense of gravity, interactions and experi-
ences and engaging learners in a fun way. In the dimension of stimulating creativity, 
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the digital games help to stimulate the creative thinking of learners and develop skills 
in solving problems and collaborative learning [11]. 

The digital games help develop the student's ability to retrieve, analyze, synthesize, 
apply, and evaluate which reflects the mental cognitive processes at their various 
levels; the learner can employ his mental cognitive processes and develop them 
through repetition and practice. Chen et al. [19] in a way that help improve coordina-
tion and movement that reflects the sensory-motor skills of the learner [29]. In addi-
tion to the emergence of different feelings and emotions during the game in line with 
the content of the game and the progress achieved [27]. The contribution of digital 
learning games to the learning process was confirmed in the result of the third ques-
tion, which showed a very high level of contribution of digital games to learning pro-
cess from the perspective of elementary school teachers who think that digital games 
create a dynamic environment through achieving levels, and positive outcomes like 
self-fulfillment and a sense of achievement which enhance and sustain intrinsic moti-
vation, the digital games help also learners to increase attention and focus during 
narrative activities, puzzles and competitions, and helps them to acquire the skill of 
self-learning, and works to develop the learner's ability to imagine and innovate ,thus ; 
the Digital learning games have many advantages and benefits in the learning process 
, they contribute to many aspects in the learning process if they are integrated and 
used in a correct and effective way , which led to a very high level in teachers ’re-
sponse to the current scale. 

6 Conclusion and Recommendations 

Digital learning games contribute to the development of many dimensions in the 
learning process from the perspective of teachers who participated in the current 
study. According to the results of the study, the researchers recommend to use the 
current scale  of digital learning games (DLGS) that resulted from the current study 
with the six dimensions: the development of participatory social skills, the develop-
ment of cognitive mental processes, learning with fun and entertainment, development 
of emotional affective skills, stimulating creativity and sensory-motor skills develop-
ment; the (DLGS)could measure the contribution of digital learning games to the 
learning process in a local or a global context. Teachers should be also encouraged to 
use digital games in the learning process as they contribute to the development of 
many dimensions in the learning process. This encouragement could be done through 
professional development programs ([6],[37]), where these programs encourage the 
use of digital games in teaching and learning. 

In addition to the above the researchers recommend to conduct future studies to 
measure the contribution of digital learning games to teaching and learning processes 
according to various variables, which could lead to new results and conclusions re-
garding Digital learning games. 
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