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Abstract: Life stresses, a decisive role in mental and physical health with strength and especially with the mental injuries
and communities of some with you. Identifying student stress is the basic basis for designing and developing pre-existing
programs. This study aimed to investigate the impact of educational computer games on academic motivation and stress
reduction in high school students. This is applied research with a quasi-experimental design. For this purpose, 80 high school
students, From the age of 14 to 17 years, in the 4th district of Shiraz city in the academic year of 2019-20 were assigned into
two experimental and control groups via a convenient sampling method. The experimental group received fifteen training
sessions of 45 minutes each for two months. The instruments used for this study were Test of Motivation Achievement by
Hermans (1977) and Beck Anxiety Inventory (BAI) (1988). Data analysis was performed using SPSS software. The results of
data analysis showed that computer educational games are effective in motivating (33.9) and lowering stress (37.4) among the
students, respectively. Implications for practice. Computer games, due to their attractiveness, simultaneous use of different
senses and interaction with the user, provide an attractive and enjoyable environment for the user, so that many users play these
types of games spontaneously and with great enthusiasm.
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through computer-controlled multimedia applications, and as
a result, many educational and scientific resources were
made available with the emergence of the World Wide Web
[1].Throughout history, philosophers and theorists - including
Plato, Vygotsky, Piaget, and Rousseau - have expressed the
positive role of play in a child's development and education,
and DLGs are a modern tool to efficiently integrate play into
21st-century classrooms [2].

With the increasing use of computer technology especially
since the last decade, the use of computerbased instruction
methods has become more common. In today’s information
society, where people use information in any area possible
from economy as consumers to education as learners or

1. Introduction

Developments made in hardware and software domains
were so significant which are beyond expression and
occupied a special place in schools and homes. In the late
1970s, with the advent of Apple computers, the schools were
able to afford to buy computers. Then, the advent of
Macintosh computers in 1984, which used visual and mouse
interfaces, made computers easily accessible to children and
adults. In 1985, IBM entered the PC market with the use of a
Visual Intermediate System known as Microsoft Windows.
Over the next years, with the emergence of very powerful
microprocessors, computer-based learning was made possible
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instructors, the tools providing information have also become
incredibly important [3].

The use of computer games enables students to engage in
the active process of learning. In fact, some games and
activities promote children's learning more than any other
books available. There are many reasons to use games as a
teaching method in the educational settings including
encouraging students, adapting to individual student learning
styles, promoting active learning during play. As active
participants, children make decisions, solve problems and
respond to their decisions [4]. Similarly, as one of the
computer game theorists, Sutton-Smith [5] holds that the
game provides users with a mechanism that helps them
regulate and direct their cognitive control and mental health
challenges. Because of their objective thinking, young
students need to use approaches with a more objective nature.
In this regard, computer games are among the tools that
provide the students with opportunities to learn their lessons
in an objective, engaging and entertaining way. The new and
emerging technologies are capable to facilitate learning,
increase their speed, as well as reduce learning time and
create more favorable conditions for learning [6]. Despite all
its amazements, beauties, and advances, the world where we
live in is full of fear and anxiety. Stress is an inevitable
aspect of life and everyone experiences it. while stress can be
motivating, when self-worth is tied to outcomes, failure can
become devastating. Poor testing history can create a
negative mindset surrounding tests and influence future
outcomes. Finally, lack of preparation can leave individuals
feeling anxious and overwhelmed [7].

Students face various stressful conditions from every day
to major life events Stress is a general experience in all
human lives [8]. For the last five decades, stress and its
coping strategies are among the first issues empirically
explored. It is important to say that enduring mental stress
and the inability to cope with it underlie the significant
proportion of physical and mental distress. Research has
shown that a higher proportion of people are exposed to
stress and negative emotion if too little attention is given to
the well-being and establishing friendly relationships in
organization management [9]. The term Mover is another
stress-related variable suggested in motivation progress
research [10]. Psychologists defined motivation as an internal
process that directs and maintains behavior over time [11].
Academic motivation is an important aspect of teaching and
learning; it refers to the willingness, needs, and factors that
influence a person to attend school and obtain a degree [12].
It also encompasses the needs and factors that make a person
attend the educational environment and obtain academic
ranks [13]. Numerous factors contribute to the students'
performance, motivation and academic achievements such as
intelligence, aptitude, mental abilities, personal variables,
self-perception and adaptation and motivational and
cognitive variables. Motivational and cognitive variables are
among the most important variables affecting academic
performance, which can be manipulated by the teacher.
Students need cognitive and motivational skills to perform

well in school and accomplish their tasks more effectively.
As a critical motivational variable, the classroom
environment plays a vital and powerful role in students'
academic, psychological, and behavioral performance [14].
In this respect, Horner, an American psychologist, put
forward the "Fear of Success" theory, postulated that societal
expectations contribute to the females' motivational systems
and teachers, directly or indirectly, are forced to treat girls
and boys differently. She concluded that different
motivational patterns may be the result of social
conditioning. She also believes that lower levels of
achievement are associated with unpleasant consequences.
Fear of success may arise because students fear that their
relationships with others might be compromised or that they
might have some conflict with their parents [15]. Today,
students face many learning challenges and lack of academic
motivation; therefore, using educational games can destroy or
decrease children's lack of motivation and enthusiasm and
improve their learning achievement. Regarding the benefits
of motivational games, many educational instructors
suggested that games are effective in enhancing student
performance because they make students more engaged in
the learning process [16]. In recent years, numerous studies
have investigated various aspects of our studied variables;
Unfortunately, current empirical research conducted on
digital game-based learning mainly focuses on adolescents.
However, few studies have been conducted to evaluate
students' motivation for achievement and stress using
computer games. For example, the results of the study by
Burden and Byerd [17] have shown that educational games
are generally regarded as an effective strategy and promote
students' learning and motivation in a classroom.

Acc DLGs (Digital games) can be implemented
successfully within schools. It is clear that DLGs are an
effective tool. Ording to a study by Acquah and Katz [18]. In
another study, Khazaie et al. [19] found that computer
educational games increase students' creativity and academic
achievement. Pront, Muller, Koschade, and Hutton [20]
concluded in their study that: Evaluations of identified games
found generally positive results regarding usability and
effectiveness of videogames in nursing education. Analysis
of advantages of videogames in nursing education identified
potential benefits for decision-making, motivation, repeated
exposure, logistical, and financial value.

Kebritchi., Hirumi & Bai [21] concluded in their study that
students who played the games in their classrooms and
school labs reported greater motivation and achievement
compared with those in the control group. In an analysis by
Ganotice and Chan [22] Findings suggest that students'
achievement (product) in CS-IPTBL is influenced by their
motivation, enjoyment, and perceived usefulness (process)
which were derived from two sources:individual
preparedness and members' valuable contribution (presage).
Esmailie Goojar, Ali Abadi, and Roustaei Ardakani [23]
concluded that web-based multifunctional computer training
games play an effective role in student learning and
motivation. Likewise, Ghadirian, Musa Pour, and Akbari [24]
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reported that educational computer games based on the
cognitive processes could improve the motivation and
academic achievement of students with reading-related
problems. In an investigation by Dortaje [25], it was shown
that the students who were trained by the instructional game
had higher levels of motivation and academic achievement
than those students who were trained through the
conventional instructional method. Yeh, Chang and Chen
[26] concluded that mindful learning is a crucial mediator of
mastery experience in digital game-based learning of
creativity. With key features of story-based, interdisciplinary,
and 3-D design, The DGLC provides an original and valuable
vehicle for creativity learning.

The results of the above-mentioned studies support the
potentialities of educational computer games for children's
teaching. Since most people have access to these games
today, so they can be used appropriately to fulfill cognitive
and educational goals. These studies used computer games
for training the learners, which was the only way to create an
interaction between the students and instructors. One of the
main differences between this study and the other studies is
the placement of two stress and achievement motivation
variables and their measurement using computer games.
Findings and recommendations of this study would be useful
for psychologists, counselors, health care providers, teachers,
and education to improve students' interest and enthusiasm
for learning, reduce stress, identify stressors, and remove
them. According to the above-mentioned descriptions, the
general objective of the study is to investigate the impact of
computer-based educational games on academic motivation
and stress reduction in students.

2. Method

This study aimed to investigate the impact of educational
computer games on academic motivation and stress reduction
in high school students. This study has an applied purpose
and used a quasi-experimental pretest-posttest design with
control and experimental groups. The study population
consisted of all high school students studying in Shiraz high
schools in the academic year 2019-20, From the age of 14 to

17 years, who were selected using the convenience sampling
technique after matching the pre-test administration of
achievement  motivation and  stress  measurement
questionnaires. Eighty subjects were selected and assigned to
two experimental (N=40) and control (N=40) groups. The
educational computer games in the market were firstly
identified and next, the games, with high adaptation relevant
to the research variables, were selected for the study. Then,
all participants in both control and experimental groups filled
the T. M. A and CISS questionnaires through a pretest
administration. The experimental group received an
intervention consisting of fifteen training sessions of 45
minutes each for two months and finally, all members of both
groups were re-evaluated by post-test administration. Test of
Motivation Achievement by Hermans [27] was utilized for
measuring the student's achievement motivation level.
Having administered the experiment and analyzing the items,
as well as computing the correlations between the items with
the whole test, 21 modified items were selected to make up
the final achievement motivation questionnaire. The
questionnaire items were adjusted based on a five-point
Likert scale. The reliability of the questionnaire was
calculated to be 0.89 using Cronbach's alpha coefficient. The
Beck Anxiety Inventory (1988) was used to measure the
students' anxiety level. The test consists of 21 items that
measure the symptoms of anxiety. It was set based on a five-
point Likert scale. The reliability of the questionnaire was
calculated to be 0.90 using Cronbach's alpha coefficient. In
addition, Pearson correlation coefficient was used to
calculate the correlation of questionnaire items. The
correlation coefficients of problem-oriented coping style,
emotion-oriented coping style, and avoidance- oriented
coping style were measured 0.58, 0.55 and 0.93, respectively.

3. Results

The descriptive indices of data were divided into three
groups: central indices, dispersion indices and indices of
distribution shape. This section examines how the research
variables are distributed based on the most important central
(mean 1) and dispersion (standard deviation 2) indices.

Table 1. Central indices, dispersion and distribution of the variables under study.

Variables Maximum Minimum Standard Deviation Mean Number
Control 2.9 1.95 30887 2.5274 40
Pre-test motivation ~ Experimental 4 1.81 58311 2.5464 40
Total 4 1.81 46373 2.5369 80
ET Contrgl 5 1.95 66735 2.6143 40
v ot fo Experimental 5 1.95 96481 3.075 40
Total 5 1.95 85623 2.8446 80
Control 4.9 1.38 1.01626 2.8131 40
Pre-test stress Experimental 4.1 1.33 88920 2.6702 40
Total 49 1.33 95150 2.7417 80
Control 4 1.05 1.17719 2.5238 40
Post-test stress Experimental 1.71 30 34277 1.2154 40
Total 4 30 1.08423 1.8696 80

According to the results in Table 1, mean, standard
deviation, minimum and maximum values for all variables

were individually analyzed in both the control and
experimental groups. The valid Kolmogorov-Smirnov and
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Shapiro-Wilk tests were used to test the normality assumption
of research data. According to the table, if the significance
level for all independent and dependent variables is greater
than the test level (0.05), the data is normally distributed. In

addition, the central limit theorem can be used to measure the
normal distribution of the variables. According to the theorem,
when the sample size is greater than 30, the data distribution
can be considered normal.

Table 2. Kolmogorov-Smirnov and Shapiro-Wilk tests for the variables.

Variables Kolmogorov - Smirnov test  Significance Level Shapiro-Wilk test Significance Level
Motivation 124 210" 970 508
Stress 113 234" 960 274

As shown in Table 2, the significance level of Kolmogorov-Smirnov and Shapiro-Wilk tests for all variables is greater than
0.05. Therefore, we can conclude that these variables are normally distributed and parametric tests can be used to prove the

research hypotheses.

Table 3. Levene's test results.

Variables Significance Level Levene s test
Motivation 616 257
Stress 697 155

As displayed in the above table, since the significance level
for all the variables in the Levene' s test was calculated to be

equal variance is confirmed for all research variables.
Hypothesis 1: Educational games have a significant impact

greater than 0.05, it can be concluded that the homogeneity of  on students' academic motivation.

Table 4. Result of covariance analysis.

Source significance level F Average of squares Degrees of freedom Sum of mean squares
Modified model 000 19.735 9.814 2 19.627°

Pretest motivation 000 30.933 15.382 1 15.382

Group 006 7.875 3.916 1 3.916

Error 497 77 38.290

Total 80 705.277

Modified model 79 57.917

a. R Squared=.339 (Adjusted R Squared=.332).

According to the above table, since the significance level
(=7.875) was calculated to be less than 0.05, it can be
concluded that the educational games have a significant
impact on students' academic motivation and the hypothesis

is confirmed. It should be noted that the impact level is 33.9.
Hypothesis 2: Educational games have a significant impact
on students' stress level.

Table 5. Result of covariance analysis.

Source significance level F Average of squares Degrees of freedom  Sum of the mean squares
Modified model 000 23.039 17.384 2 34.768*

Pretest stress 406 699 528 1 528

Group 000 45.973 34.689 1 34.689

Error 755 77 58.100

Total 80 372.496

Modified model 79 92.868

a. R Squared=374 (Adjusted R Squared=358).

According to the above table, since the significance level
(f=45.973) was calculated to be less than 0.05, it can be
concluded that the educational games have a significant
impact on students' stress levels and the hypothesis is
confirmed. It should be noted that the impact level is 37.4.

4. Discussion and Conclusion

Motivation is an internal phenomenon that drives a person
from within and arises from the needs of the individual [27].
Motivation plays a very important role in explaining the cause
of behavior, predicting the effects of actions and guiding

behavior in order to achieve the goal and gives energy to the
learner and guides her activities and causes the development of
behavior [28]. Studies show that most innovations,
productions, discoveries and creativity are the result of high
effort and motivation [29] One of the most important issues
affecting students' academic achievement is motivation [30] It
has been shown that there is a relationship between learning
and motivation so that learners' prior knowledge affects their
motivation [31]. Computer training creates motivation and
motivation in students, which reduces stress in the teaching-
learning process and creates peace of mind in students. The use
of flexible space and facilities during teaching increases the
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level of motivation. It is possible that computer games have
given this opportunity to teachers [32].

This study aimed to investigate the impact of
educational computer games on academic motivation and
stress level reduction in high school students. The results
revealed that educational games are effective in students'
stress level and academic motivation. In addition to
motivational features, computer-based educational games
can play an important role in improving academic

achievement and creativity and its constituent components.

The designers of these games develop innovative learning
opportunities in the form of interesting and non-linear
patterns for learners; they are thus allowed to be involved
in the implementation and production of learning content
by choosing different options in the learning process.
Computer games are among the tools that provide students
with an objective and engaging environment and make
learning entertaining and fun. The new and emerging
technologies are capable to facilitate learning, increase
their speed, reduce learning time, as well as create more
favorable conditions for learning (Yaghmaie, 2011). This
type of education develops a desire and motivation for
learning in the students resulting in stress reduction in the
teaching-learning process and guarantees peace of mind
for the students. In addition, use of flexible space and
facilities while teaching increases the motivation level,
therefore, computer games are likely to provide teachers
with the opportunity [32]. The results of our study are
consistent with those studies by Ganotice and Chan [22],
Khazaiee and Jalilian (2015), Pront et al. [20], Kebritchi
& et al. [21], Goojar et al. [23], Ghadirian et al. [24],
Dortaj [25] and Acquah and Katz [18].
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