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ABSTRACT

The present study was conducted with the aim of educational design based on
gamification and determining its effect on the learning anxiety of fifth grade
elementary students. In order to achieve the goal of the research, a mixed
method was used, in the first stage, by searching in reliable databases and
screening the results according to the keywords in the period from 2000 to
2024, suitable strategies with comparative content analysis to reduce the
anxiety of learning based on The gamification game was obtained according
to the two components of concentration and self-concept, and suitable
activities were designed based on them. In the second part, a quasi-
experimental design of pre-test-post-test type was used with a control group
for the students of Alborz province in the academic year of 1403. The sample
consisted of 64 students who were selected by the available sampling method
and then randomly replaced into two experimental (34 people) and control (30
people) groups. The designed educational program was implemented during
9 sessions for the mathematics course. In this research, Hapko et al.'s math
anxiety test (2003), attention concentration test (E Game Flow) and Yasen
Chen's academic self-concept test (2004) were used with certain validity.
Analysis of covariance was used to analyze quantitative data and test
hypotheses. The results showed that educational design based on gamification
has an effect on learning anxiety, so that due to the increase of self-concept
(0.37) and academic focus (0.36), learning anxiety decreased (0.83).
Keywords: Learning anxiety, Educational Design, Gamification, Academic
Self-Concept, Concentration.
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Extended Abstract

Introduction

Undoubtedly, the goal of any education is to create a stable and
desirable environment. One of the most important and difficult concepts
is psychology in today's world (Seif, 2018). One of the components that
can make and negatively affect students is anxiety, which most people
have experienced in some way in different situations. One of its types
that involves the students, the issues he has expressed (Foladvand et al.,
2015).

According to Sarason (1965), project anxiety is a kind of self-loving
mind in which a person suffers from low academic self-concept and as
a result, it leads to the diagnosis of addicts, senses, and adverse
physiological reactions. And finally, the performance becomes
individual. However, it is not always harmful and can become a strong
source of motivation for the student. In principle there is to some extent,
because it helps the student to do with attention to himself in hand.
Every time it can exceed a certain limit, it leads to the appearance of
various physical disorders and disappointment in achieving success,
especially at home (Taty, 2020).

Other studies in this case show that elementary school in all levels
causes poor academic performance, low grades and failure (2015).
Research indicates that it performs a function for mathematics courses,
compared to other fields, so that it is very necessary to control and
reduce the temperature of mathematics, especially in primary school
students, which can improve its education. Forgive and increase the
attitude towards mathematical subjects in the following years of
academic students. The things he mentioned, according to Sarason's
definition, one of the factors that are affected is self-image or academic
self-concept. It has an important meaning in psychology and it actually
means the understanding and feeling that a person has about his
academic performance (Kashtvarz Kondhari et al., 2019).

Rogers (1975) believes that the individual tries to reduce the distance
between himself and the ideal self and fails to do so. The importance of
academic self-concept lies in its strong relationship with academic
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performance, especially in primary school students. Cultivating a
positive academic self-concept is very important because it can be
referred to a virtuous cycle of increased confidence, higher motivation,
better opinions and better academic results (Kashtvarezkandhari et al.,
1400). In addition to academic self-concept, another change that,
according to Sarason's definition, is both influenced by and influenced
by is the senses. Focusing the senses is one of the most important skills
in it (2017) and without it, the possibility of processing There is no
information. Annual research statistics show that in reality, it is the
amount of attention a person pays to pay attention to educational
activities that increases the speed and accuracy of a person and, as a
result, improves performance (Saeed and Adar Mohammad Abadi,
1400). Therefore, the more the river becomes immersed or drowned and
the involvement in doing activities increases (L& etal, 19). For this
reason, one of the fields that can increase the sense of immersion and
increase academic self-concept by providing the opportunity for
success is gamification.

Researches in recent years show that it can increase the use of game
elements and their combination in the game environment and facilities,
etc. Gamification, game elements are used to create pleasure, present
and guide the student. The most common definition given for
gamification is that gamification uses game elements in non-game
contexts (Majuri & etal, 2018).

However, the most common application of gamification is in the
field of education, because it changes behavior. Therefore, we can hope
to use the capacities of riding games to influence sports. According to
the conducted researches, it can be concluded that this method can solve
educational problems to a great extent (Jafarkhani and Mughithi, 1402).
Therefore, the current research intends to design an educational game
based on the dynamic model of gamification (DGML) with an emphasis
on the educational and experimental components of the senses. It
answers two questions, the first question is that the educational design
based on be education How is the game of Varsazi in order to influence
the anxiety of the learner, and secondly, how is the educational design
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based on the game to what extent is the progress in the practice of the
fifth grade students?

Literature Review

The findings from the research background indicate that gamification
can reduce learning anxiety and have positive effects on learning
performance, increase concentration, academic self-concept (Wang,
(2020) Digirmansi (2021) and Pitiu et al.) (2019 et al.), (2023) Jironella,
Adkins et al., (2021) and Zehang Chen& (2021) and Vaquero-Solis et
al. 2021) and Vali et al. How a gamified educational activity can reduce
students' anxiety in different learning subjects, or is it just enough to
use gamified elements in assessment and evaluation, and gamification
has not been integrated into the entire learning process of students.

Likewise, in none of these studies, educational design based on
gamification has not been done in order to affect learning anxiety,
including math learning anxiety, and there are studies that show
inconsistent results with the aforementioned researches, including the
fact that gamification A significant effect on theoretical learning
anxiety Doust (1401), Huang et al. (2020) Oden, (2021) Kwon, &
Ozpolat, (2023) Toda, (2021) and Toda et al. (2017), Ge (2018) and
academic self-concept (Kam, & Umar (2023) Salah, & Alzaghal,
(2021) and attention (Majuri et al., (2018), Ying et al. (2022)) Similarly,
the studies and reviews of researchers showed that quantitative studies
of the effect of gamification have been specifically measured on
concentration and self-concept, and especially academic self-concept in
elementary school, and in most studies, the effect of gamification on
self-concept and concentration was considered as a side result rather
than the main research.

Likewise, previous studies have mainly focused on discovering the
cognitive and emotional benefits of game-based learning and computer
games, and few studies have investigated the impact of gamification on
cognitive and emotional outcomes. Therefore, in this way, the need to
carry out the current research becomes more clear. As mentioned,
appropriate educational design based on gamification in order to
influence learning anxiety reveals the innovation of the current
research.



Moghisi et al. | 199

The importance of educational design based on correct gamification
is so great that if it is not done well, gamification will not have a positive
effect on students' learning. Educational design is a science that
determines certain characteristics in order to develop and evaluate and
facilitate learning and teaching (Norouzi and Razavi, 2019).
Educational design, in the field of educational technology, is an active
element that helps the educational technologist to facilitate learning and
performance. Searching in various studies and researches has shown
that despite the existence of many patterns and models for educational
design based on gamification, however, a suitable design based on the
components of one of the patterns of gamification in order to influence
learning anxiety has not been done. Is. Therefore, this design is very
necessary because if a special and correct design is not done, the
mechanisms of gamification may give the opposite result and provide
unfavorable results for students (Toda, 2023).

Despite the existence of various models for educational design based
on gamification, such as the taxonomy model of gamification, the
conceptual model of gamification, the functional model of
gamification, the researcher chose the dynamic model of gamification
(DGML) for educational design in order to influence learning anxiety.

Figure 1: Dynamic model for gamification of learning (Kim & Lee,
2015)

As it is clear from Figure 1, in this model, which is the basis of the
educational design of the current research, the four main components in
the three dimensions of gamification, i.e. mechanics, dynamics and
aesthetics, are integrated with the components of Keller's motivational
model (attention, communication, confidence and satisfaction). has
been The dynamic gamification model (Kim & Lee, 2015) is considered
appropriate for educational design to affect learning anxiety due to its
focus on maximizing educational effectiveness through the interaction
of four main factors: curiosity, challenge, fantasy, and control.
Therefore, according to the background raised and the gaps mentioned
in each and the difference due to gamification in different fields of the
educational program, it is concluded that further explorations are
necessary.



200 | Technology of Instruction and learning| Vol. 9 | No. 32 | 2026

Methodology

The present research method is of mixed type. In the first part, it is
qualitative in the form of comparative content analysis, which first
collects information from the literature review using the background of
researches and search keywords (learning anxiety, academic self-
concept, concentration, academic performance) of domestic and foreign
researches. From 2015 to 2024, Irandoc, Noormags, Science Direct,
Elsevier, Scopus, and Civilika databases were searched according to the
researcher's capabilities and 367 articles were obtained and screening
was done for them. The screening criteria of the articles were the
appropriateness of the age with the elementary school, appropriateness
with the gamification method rather than other game-based methods,
compliance with the time frame, and English and Farsi language in the
articles, which ultimately left 69 articles, of which the necessary
strategies According to the main variable of the research and the
components related to it, and based on the dynamic model of
gamification (Kim & Lee, 2015), the strategies obtained by content
analysis were combined and the final table for learning strategies was
obtained.

In the second part, the research was conducted using a semi-
experimental method with a pre-test and post-test design with a control
group. Among the statistical population of this research, which were all
fifth grade students of Fardis city in the academic year of 1402-1403,
64 people were selected as a sample using the available sampling
method. 30 people in the control group and 34 people in the
experimental group were arranged randomly. The criteria for entering
the research (age range of 11 years, not participating in another research
at the same time, obtaining a low score in the learning anxiety test, not
having physical diseases, not having acute psychological problems, not
receiving psychological drugs and psychological treatments, not
suffering from disorders learning, students' cultural congruence in
terms of previous education, conscious satisfaction of conscious
participation in research and ability in terms of answering research
questions (exit criteria) absence of more than two sessions in the
classroom, not doing homework and occurrence of events outside
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control of the participants). The students of the experimental group with
the intervention of the researcher with a one-month educational
program, designed activities based on gamification for the anxiety of
learning math lessons in the context of Prodigy software (learning
missions) and Idi Puzzle (teaching missions) to They did the
consolidated form. While in the control group, training was done in the
usual way, the measurement tool is as follows:

Math learning anxiety test: Hapko et al.'s (2003) learning anxiety
test includes 9 Likert-type items on a 5-point scale from completely
agree to completely disagree, divided into two subscales to measure
math learning anxiety (5 items) and math test anxiety ( 4 cases). This
scale can be used for children from the fourth to the eighth grade. The
minimum score in this scale is 9 and the maximum score is 45. The
reliability coefficient of this test ranges from 0.90 to 0.93.

Attention Test: This scale was proposed by Dolois (1990). In short,
this scale consists of 56 items presented on a Likert scale, which 1 and
7 represent the lowest and highest degree of respondents' agreement
with the items, respectively. Cronbach's alpha is 942/. for 42 items as a
group and 8/. For each dimension, it shows separately that the scale
developed by this study had high internal consistency and reliability

Yesen Chen's academic self-concept test (2004): This questionnaire
was created for the first time by Yesen Chen. This questionnaire is a
self-report and has 15 questions that measure a person's mental
perception of himself and evaluates self-concept at three levels: public,
school and non-school. In order to estimate the internal consistency of
the research, Cronbach's alpha coefficient was used, which was
reported as 0.78 for the total score of academic self-concept and 0.72,
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0.48, and 0.47 for the school, public, and non-school subscales,
respectively.

In Tables 1, an example of 20 activities designed based on the
extracted strategies is given:

Activity: providing game guidance and scaffolding by dividing tasks
into smaller pieces, in a learning environment supported by establishing
a positive relationship with students: guidance that is within the game
and the positive relationship between the teacher and the student as the
scaffolding of a supportive environment. Scaffolding and support
increases students' academic self-concept and concentration, as well as
dividing tasks into shorter steps, which are communicated to players
through the game guide, increases students' concentration. As a result,
it is expected that this practice will affect students' learning anxiety.

Table 1: Description of the activity
Description of the activity according to the strategies of providing the game guide
(related to the familiarization sub-component of the challenge component in the
dynamic model) and scaffolding in the game (increasing academic self-concept)
from dividing tasks into smaller pieces (increasing concentration), establishing a
positive relationship with knowledge students (increasing academic self-concept
and concentration)

The purpose of this activity: to increase academic self-concept and concentration

Duties of the teacher: The teacher visits all the groups and monitors their
activities, if they need the support and help of the teacher, he helps them and tries
to provide a supportive and cooperative environment. Similarly, to facilitate the
students' work, the teacher turns the assigned tasks into smaller steps so that the
students can do them more easily.

Student's tasks: According to the teacher's instructions, students first individually
watch all the videos related to a math topic (such as addition and subtraction) in Ed
Puzzle and then do the assigned tasks in Prodigy. Among other things, they answer
the questions of the plural subject and in exchange for the correct answer, they get
the necessary power to defeat the monsters in the game and tame them, and then
go on to watch the next teaching video in Ed Puzzle and perform related tasks in
Prodigy. they pay
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Learning strategies: scaffolding (supporting and dividing tasks into smaller
pieces) and establishing a positive relationship with students: with the aim of
increasing academic self-concept and concentration

Content creation: questions related to each topic are placed as missions in the
platform of the Prodigy game, after watching the educational videos in Ed Puzzle,
the student, first individually, begins to perform Prodigy missions in order to save
the inhabitants of the forest from Magic spell, and by passing each stage, in addition
to gaining points in the individual and group leaderboards, he succeeds in winning
medals and badges in the game and taming the monsters of the game, and after
completing the missions of each topic, the smart game is profiled. Players will send
a progress bar so that students know their status. Similarly, during face-to-face
sessions, the teacher prepares students more for successful completion of game
missions by providing additional training and guidance on the subject of deduction
and how to work with game tools.

Technology: Prodigy, Ed Puzzle and Shad combined with face-to-face meeting

Assessment and evaluation: By watching the video related to each topic in Ed
Puzzle, the students are directed to perform related missions in Prodigy. For each
topic, about three questions have been designed. In case of correct answer, the
system Smart automatically makes the level of subsequent questions more difficult
and reduces scaffolding over time. In case of a wrong answer, the student is given
another chance to succeed and the level of the next questions becomes easier, and
scaffolding, the amount of game guidance and game rewards are increased in order
to increase motivation and improve learning performance. So that by increasing the
amount of guidance and scaffolding of the game intelligently, the teacher and
student can achieve success in the next questions of this topic by learning the tested
topic.

Results

In response to the first question of the research about how to design
educational activities based on gamification in order to influence
learning anxiety with regard to concentration and academic self-
concept, the results of combined strategies for designing activities are
shown in Table 2.

Table 2: The table resulting from the combined strategies obtained in order
to design the activities.
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Communication
with the real Clear learning objectives
world
Show through
attractive
multimedia
Personal
challenges
Personal
feedback
Personal Leader
board
Differentiated Personalized learning paths
education
Surprises and
personal and
customized
badges
Challenging
personal
missions
Giving the right to choose and control

Integration of
integrating
activities with the Clear instructions
curriculum
Group Leaderboard

Interactive Leaderboard
Social badges and collaborative

surprises Elrlmguratge
Formation of honor groups collaborative
learning

Player Interactive
interaction with  Instruction
game elements

Player interaction
with his
teammates

Personalized
and Objective
learning

Supportive
environment



Peer feedback

dividing tasks into smaller
chunks
Installati bl
netatiation problems Scaffolding and

Providing a game guide support

Parent involvement
Establishing a positive relationship with students

Minimize distractions
Cultivating a growth mindset Mlndfqlness
technique

physical activity

Progression system
Real-time progress tracking
Visualize progress

Time management tools

Cultivating a growth mindset
Giving the right to choose
and control
Balance between challenge and skill
Grading scaling
Fantasy narrative
and storytelling
Interactive Fantasy narrative and

Honorable storytelling

Meaningful
Comedy
Constructive

Repeated .
Immediate feedback

Positive
Unexpected and
imaginative prizes
Unlockable content and features
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Physical and
mental
activities

Continuous
improvement
progress

Opportunities
for success
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In response to the second research question and hypotheses, the
results are shown in the following tables.

Table 3: 1. Main hypothesis: Educational Design based on Gamification Is

Effective on Students' Learning Anxiety

Source sum Degrees  average of  Statistics F Significance Effe

changes squares of squares level ct
freedom size

Pretest - 184/86 1 184/86 28/51 0/000 0/32

posttest 1874/ 1 1874/83 289/13 0/000 0/83

Groups 83

(control 61 6/48 ; }

experiment) 395/55 63 } . )

error 2455/2

Total 4

Tabled4: 2. Sub-hypothesis 1: Educational Design based on Gamification Is

Effective on Students' Self-Concept

Source sum of Degrees average  Statistics Significance  Effect

changes squares  of of F level size
freedom  squares

Pretest - 1578/50 1 1578/50  67/56 0/000 .0/53

posttest 858/30 1 858/30 36/73 0/000 .0/38

groups(control

experiment) 1425/33 61 23/37 - -

error 3862/13 63 - - -

Total

Tables: 3. Sub-hypothesis 2: Educational Design based on Gamification Is

Effective on Students' Concentration.

Source sum of Degrees average Statistics  Significance  Effect

changes squares  of of F level size
freedom  squares

Pretest - 987/56 1 987/56 54/06 0/000 .0/47

posttest 572/61 1 572/61 31/64 0/000 .0/34

Groups

(control 1104/32 61 18/10 -

experiment) 2655/49 63 - -

error
Total
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Conclusion

Inc The current research was conducted with the aim of educational
design based on gamification and determining its effect on the learning
anxiety of fifth grade students. In the first part, in response to the first
question, a table (Table No. 2) includes 5 main components of
educational design based on gamification in order to reduce Learning
anxiety was obtained, which consists of: the purposeful and personal
learning component, which includes the sub-components of clear
learning goals, personalized learning paths, clear instructions and
giving the right to choose and control, which are the results of studies
by Bernacki et al. (2021) and Fu and Colleagues (2023) indicate the
reduction of learning anxiety due to the personalization of learning. The
second component is the support environment dimension, which
includes the sub-components of encouraging collaborative learning,
peer feedback, scaffolding and support, parent participation and
establishing a positive relationship with students, which the results of
Inada’s research (2021) indicate the positive impact of creating a
supportive environment. It depends on the anxiety of learning. The third
component of the result is physical and mental activities, which
includes the sub-components of mindfulness techniques and physical
activities, which the studies of Margulis et al. (2021) confirm the effect
of physical and mental activities on reducing learning anxiety. The next
component is enabling continuous improvement through the progress
structure and time management, which includes the sub-components of
the progress system, tracking progress in real time, visualizing the
progress of time management tools, and cultivating a growth mindset,
and the last component includes providing opportunities for success.
which includes sub-components such as giving the right to choose and
control, balance between challenge and skill, difficulty scaling, content
narrative and storytelling, and unlockable features and immediate
feedback. The results of the studies of Su (2016) and Garcia Lopez et
al. (2023) And the research of Lampropoulos, G., & Sidiropoulos,
(2024) according to Cooper Smith's theory, indicates that providing the
opportunity for success by increasing academic self-concept can reduce
learning anxiety.
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In response to the second research question and hypotheses, it was
found that according to table number 4, academic self-concept
increased with an impact factor (0.38) and according to table number 5,
concentration increased with an impact factor (0.34) and finally
according to Table 3. Learning anxiety was reduced by the impact
factor (0.83).

Therefore, the findings of the research show that educational design
based on gamification is effective on the components of learning
anxiety (focus and academic self-concept) of students and increases
them. This finding is consistent with the results of Zhang and Chen
(2021), Ge (2018), Pitio et al. (2019), Oden et al. (2021), Ismail et al.
(2019), Alt and Rachel (2020), Adkins et al. (2021). ), Wang (2020),
Gironella (2023), Abi Mario and Poggiostotti (2021), Porba (2019),
Ahmed et al. ), Huang et al. (2020), Kwon, & Ozpolat (2021), Toda
(2023) is heterogeneous.

Along with the theories proposed in this field as well as the research
results in the present qualitative part, in confirming the hypotheses of
the research, it can be said that the elements of gamification according
to the dynamic model, finally, with a review of the final table obtained,
educational design based on gamification and 5 The main component
achieved, it can be explained that this design provides an interactive
fantasy narrative and storytelling based on honor, setting specific and
clear goals with realistic expectations in a structured learning
environment, recognition through badges and awards. Imaginative and
unexpected, providing opportunities for interaction and participation,
fostering a growth mindset by tracking progress at different levels
through difficulty scaling and awarding progress badges, providing
game guidance and scaffolding through breaking tasks into smaller
chunks in a supportive learning environment. designed individual
scoreboards in order to compare your scores before working in a group
and after working in a group and group scoreboard based on the amount
of interactions, encouraging to compare yourself with the previous self,
encouraging participation instead of competition, providing support
through establishing Positive relationship with students, enabling
continuous improvement by tracking the progress bar, creating a sense
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of humor by providing frequent positive and humorous feedback,
personalizing learning by providing challenge and personal feedback,
providing opportunity Success through unlocking locked content,
providing interactive training, social challenges and rewards to enhance
social interaction and collaboration, user-centered design through
differentiated training along with teaching anxiety management
techniques and minimizing distractions, reducing anxiety. It is learning.

Among the achievements of the research, it is possible to mention
the design of gamification educational activities in order to influence
the students' learning anxiety in the desired subject of learning, which
Is contrary to the previous researches that are satisfied with the use of
gamification elements in assessment and evaluation. In this research,
gamification has been integrated into the entire learning process of
students with the aim of changing behavior. Similarly, in this research,
the educational design based on gamification has been done specifically
to influence learning anxiety, including math learning anxiety, in a
consolidated manner. The sexuality of the students pointed out,
therefore, caution should be exercised in generalizing the results to
other educational and curricular areas. Therefore, it is suggested to the
educational designers that they can use this educational design on
gamification in the education of other educational levels and on female
students as well. In order to increase the generalizability of future
researches, it is possible to use larger sampleslude the concluding
remarks here.
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