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ABSTRACT 

Many fascinating games meet the basic requirements of the learning environment and 
support the teaching and learning process. Different from traditional games, the use of 
digital games in teaching is an innovation in teaching methods, bringing many interests 
to students and creating a new perspective on learning culture. This article summarizes 
and analyzes the research of authors around the world showing the effectiveness of 
using digital games in teaching, from which there is a scientific basis to give the rules of 
construction, construction procedure and steps to implement digital games in teaching 
mathematics in primary schools in Vietnam. The aim of this article was to help primary 
education teachers have a different perspective on the use of digital games in teaching, 
understand the construction principles, how to construct and use a digital game in 
the teaching process, from there, using digital games in teaching to increase learning 
motivation for students and contribute to improving the quality of teaching.
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1. Introduction

Digital games are becoming an important part of students’ learning activities 
because they promote positivity, initiative and creativity in accordance with students’ 
psycho-physiological characteristics “Learn to play, play to learn” (Kebritchi, 2010). 
Digital games take advantage of digital technology elements, so they help enhance 
students’ interactive activities with teaching content and interactions between 
students and with teachers. Thanks to that, digital games create excitement, attract 
students to learn knowledge in the most natural and easiest way, reduce learning 
pressure and contribute to improving teaching quality. Traditional games and folk 
games are often less changed and improved, so it is easy to get bored. Thanks to 
digital technology, digital games are always upgraded and innovated, creating 
beautiful graphics and exciting sounds, so they appeal to teenagers.

Besides the great advantages, digital games also have downsides, especially when 
the COVID epidemic took place, and the students were unable to go to school and 
unable to participate in fun activities. It is believed that the misuse of number games 
can affect the health and mental health of students. Therefore, there is a great need for 
scientific research to build digital games that are both a teaching tool and an attractive 
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game, meeting specific learning goals, appropriately designed and evaluated, so that 
the digital games become a positive and healthy learning environment.

In order to implement the content set out above, the article will study the 
documents, analyze the effectiveness of using digital games in teaching that 
countries around the world have applied, combine with an analysis of the latest 
digital technology trends to come up with a new definition of digital games in 
the digital environment. Finally, the focus of the article is to present the process 
of building and how to conduct digital games in teaching Mathematics at primary 
school.

2. Method

The method of literature review aims to collect evidence for the effectiveness of 
using digital games in teaching and take the essence of previous research to serve 
as a foundation for building digital games in teaching.

3. Research content

3.1. Definition of digital games in teaching 

3.1.1. What are teaching games?

There are different conceptions of teaching games. Tram (2003) considers that 
“teaching games are one of the effective means to develop intellectual abilities, 
in which the ability to generalize is a peculiar ability of human ability” (Tram, 
2003). Teaching games are created and used by teachers and adults based on the 
recommendations of teaching theory, especially the teaching theory of specific 
subjects. They reflect the teachers’ theories, ideas, and goals, which is one of the 
educational activities that do not follow rigid rules like lessons. The tasks, principles, 
rules and relationships in the teaching game are organized relatively closely within 
the framework of the teaching tasks and are oriented to the learning goals and 

content (Hung, 2002).
Through different conceptions, it can be understood that teaching games are 

games used in teaching and learning activities, have clear rules, the content of the 
game is associated with the teaching content, created by teachers or educators to 
help learners absorb knowledge gently, naturally and effectively.

3.1.2. Definition of digital games in teaching

Up to now (February 2022), Vietnam has not had any published scientific research 
on digital games. According to foreign documents (Gros, 2007), (Lieberman, Fisk, & 
Biely, 2009), (Prensky, 2001), a digital game is defined as a series of digital applications 
characterized by some common elements such as the gaming environment, the 
strong participation of the gamer, the element of interactivity, and the increased use 
of multimedia. More specifically, digital games in teaching are computer software 
applications that design engaging learning experiences corresponding to specific 
learning goals and outcomes, encouraging the development of logical thinking, and 
the acquisition of knowledge and skills.
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However, the above foreign documents only limit the application of information 
technology to create digital games, not exploiting the latest developments in digital 
technology when creating digital games. The three revolutions 1,2,3 have replaced 
manual labor, while the Industry 4.0 is intelligence, with machines replacing human 
brain labor, forming intelligent production that allows people to calculate real digital 
control systems in the digital environment. In education, smart manufacturing is the 
application of digital technology with AI (artificial intelligence) as the core to create 
smart schools and smart teaching. Thus, to innovate teaching and learning methods 
in the digital environment is to switch to intelligent teaching with the use of digital 
technology, so digital games in teaching must also be understood as smart digital 
games. 

Therefore, as the author defines digital games, digital games in teaching are 
intelligent games in the digital environment, where teaching and learning activities 
associated with teaching content are designed by teachers to create a modern, 
interesting and effective learning medium, helping students be more interested in 
learning, thereby easily achieving teaching goals. It is important to note that digital 
games in teaching are used not only to entertain students but mainly to achieve 
teaching goals more easily, so the design of digital games in teaching needs to 
comply with certain principles.

3.2. Characteristics and functions of digital games in teaching 

3.2.1. Characteristics of digital games in teaching 

Digital games in teaching have the following characteristics: Firstly, the purpose 
of designing digital games in teaching is to help students acquire knowledge 
naturally through the act of playing, so the content of these games must adhere to 
the teaching content and topics in order to contribute to the aims of teaching goals. 
Secondly, and importantly, digital games in teaching have a strict structure including 
elements: playing tasks (playing to acquire knowledge), playing actions, the rules 
of the game, playing objects, processes, situations and relationships. Thirdly, games 
must have clearly defined rules, with rewards and punishments. In addition, games 
must be aesthetically pleasing, age-appropriate, and have certain effects on the 
formation and development of students’ psychology, personality, and intelligence. 
Finally, digital games can be evaluated through several factors: game design, user 
interface, interactivity, enjoyment, usability, playability, usefulness, perceived 

behavior knowledge, pedagogical aspects and learning outcomes (Abdellatif, 2018).
3.2.2. Functions of the games 

Calvo (1997) asserts that games can enhance functions both personally and 
socially: The first function is motor development: Most games will have something 
to do with movement; They stimulate precision, coordination of movements and 
speed. The second function is intellectual development: Games can also involve 
understanding how things work, solving problems, coming up with strategies, and 
more. The third function is affective development: Games have a major function 
in the emotional development of the individual. They stimulate students to form, 
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understand life experiences and help them grow. And the last function is social 
development: Games are also a way to connect with other people. In addition to 
the socialization aspect, the game makes them effective transmitters of prominent 
values and attitudes of the society (Sastre, 1997).

3.3. The effectiveness of using digital games in teaching

According to educators, students can learn through games. There is no doubt 
that the game is used at almost all levels, even universities. Teachers not only use 
games to educate children but “games are devised for language learning, for adult 
education, and even in organizations”.

3.3.1. Achievement

According to Cunningham (2015), “the most common indicator of achievement 
generally refers to a student’s performance in academic areas such as reading, 
language arts, math, science and history as measured by achievement tests” 
(Cunningham, 2015). Students’ achievements depend on many different factors and 
one of the most important factors is teaching methods and teaching aids. Teachers 
and educators always try to use advanced and appropriate teaching methods and 
teaching aids to bring high efficiency to the teaching process and thereby help 
students achieve good results.

In recent years, many countries around the world have tried to use game-based 
learning methods supported by mobile technology in teaching. The results show that 
the integration of mobile learning and game-based learning can be an important 
factor affecting student achievement (Chang & Hwang, 2019). Byun and Joung (2018) 
also performed a meta-analysis to examine the effect of digital game-based learning 
on students’ achievement in math, and the results showed that digital games help 
for more effective math learning, and students achieve better results (Byun & Joung, 
2018). Other studies show that the learning efficiency, specifically the mathematical 
achievement of students, when using video games in teaching is much higher than 
that of games and traditional teaching methods. In addition, through some studies, 
the group of students taught by using games on mobile devices achieved higher 
learning results than the group of students who learned by conventional methods 
(Al Khateeb, 2019).  Digital games also help in the development of logical thinking, 
making it easier to acquire knowledge and skills (Tokac, Novak & Thompson, 2019). 
In addition, digital games help promote students to learn concepts, problem-solving 
skills, cooperation, and practical participation more effectively than other learning 
media. Digital games create a virtual world context that helps students develop a 
common understanding of social realities and their own way of thinking.

In the area of mathematics, teachers assess digital games very positively, they 
find digital games as an easy-to-use and potential educational tool. In particular, 
digital games help achieve two goals in teaching math “to familiarize the child with 
the basic structure of skills and mathematical thought, and to learn and apply basic 
mathematical contents, focusing on the areas of arithmetic and geometry” (Gros, 
2007).
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3.3.2. Engagement and motivation

According to Irvin, Dukes and Meltzer (2007), “motivating students is important 
- without it, teachers have no point of entry. But it is engagement that is critical, 
because the level of engagement over time is the vehicle through which classroom 
instruction influences student outcomes”. Motivation is very important because 
motivation is an orientation towards learning, it affects a learner’s ability to give 
up or move forward. Motivation fosters creativity and critical thinking, helps foster 
resilience and self-assurance, helps students strive for their goals and thus achieves 
good academic results.

The use of digital games in teaching has been shown to be successful in 
encouraging student participation and maintaining contribution to the lesson. 
The growth of game-based learning is becoming important for virtual learning 
environments. Many results show that students feel more joyful when playing games 
and thereby acquire new knowledge and skills more easily than with traditional 
approaches (Al Khateeb, 2019).

Digital games attract and create learning motivation for students, thereby helping 
students easily absorb knowledge during play and quickly achieve teaching goals. 
Creating interest in learning for students can be said to be a difficult problem, but 
teachers are always trying to find learning methods and means of learning to attract 
students’ attention. But for primary school students, the ability to pay attention and 
concentration is not high, so any method is not effective. Therefore, if teachers know 
how to create learning games according to the learning content and know how to 
skillfully combine them with other teaching methods, it will be a great method to 
attract attention from this age group.

Besides contributing to the interest in learning, digital games also bring 
effectiveness in forming habits and self-study capacity. Self-study is also one of the 
issues that teachers and educators pay special attention to because it is a necessary 
and important competency today and needs to be formed at the first levels of 
education. The digital games are designed on electronic devices such as laptops, 
iPad or mobile phones, students can completely play by themselves without the 
guidance or organization of teachers compared to traditional games. Besides 
playing, students are aware of acquiring knowledge through that game and can 
self-acquire knowledge by overcoming the challenges of the game. When students 
do not pass the challenges or the ranking position in the statistical results at the end 
of the game is not high, students will have the mentality of wanting to study harder 
to achieve better results, higher position in the rankings, from there will try to study 
and review to achieve better results in the next games.

Learning through games helps students reduce learning pressure, students can 
both play for fun and acquire knowledge. Students will have more time to participate 
in other activities with family and friends and participate in social activities. From 
there, students form close relationships with those around them, form necessary 
skills for life, and gradually develop to become more complete versions in many 
aspects instead of just absorbing the knowledge in books.



PROCEEDINGS OF THE 2022 INTERNATIONAL CONFERENCE ON EDUCATIONAL TECHNOLOGY

67

The results of the games help teachers easily assess students through each 
lesson, each learning topic, thereby capturing the learning situation to promptly 
help and support students in the learning process (Figure 1). Not only that, whether 
playing in any form, individual or team, online or homework, the results of playing 
on digital devices make it easy for teachers to send results to parents when needed. 
It helps parents to grasp the learning situation of their children and will cooperate 
with teachers to remind and motivate their children to study.

Figure 1. Results after playing by students

3.4. Using digital games in teaching mathematics in primary school

Primary education students are of age with special psycho-physiological 
characteristics. At this age, the ability to remember and pay attention intentionally 
has not been strongly developed, hyperactivity; children remember very quickly and 
forget quickly; visual memory develops predominance over verbal-logical memory. 
Therefore, the use of games as an auxiliary teaching medium in combination with 
other methods, helping students learn by playing and play by learning, will attract 
attention to the teaching content and increase interest in learning for children rather 
than just imparting one-way knowledge according to traditional teaching methods.

Mathematics is considered a difficult subject by most students. Many students 
who do not understand the lesson gradually have feelings of fear, depression and 
lack of confidence when learning math, thereby losing interest in learning, leading 
to worse results and many gaps in knowledge. Therefore, it is very important to use 
which teaching method and which means of teaching to help students understand 
the lesson and be interested in learning. If teachers design games that help students 
learn while playing, learning will become easier and games will be an effective 
learning medium for this age group.

Each teaching method and teaching medium has certain advantages and 
drawbacks. The combination of teaching methods or teaching media together will 
bring expected results. In addition to the teaching methods that teachers often use, 
the combined use of digital games in teaching will certainly bring excitement and 
learning motivation to students, thereby helping students to continue learning, 
acquire knowledge easily and achieve good learning results.
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Digital games have the ability to stimulate interest and attract students’ attention 
by engaging students in the learning process through play activities, which is 
different from the traditional teaching methods being used by most schools. 
Students can play comfortably, without pressure, and absorb knowledge at the 
same time, consolidate knowledge and grasp the content of the lesson easily.

Teachers can use a combination of games in teaching in many different ways 
at different times. If teachers incorporate games in teaching flexibly, elementary 
students will be more interested in math. For example, after the teacher finishes a 
lesson, it is possible to help students consolidate their knowledge by organizing 
the whole class to play at the same time to do exercises to apply the newly learned 
knowledge in individual or team forms and the group. The teacher will send the 
game link (Already created on Quizizz) and the code to the students for students to 
participate in (Figure 2). Students just need to click on the link and enter the code, 
enter the name to join the game, while the students play, the teacher can monitor 
how each student participates in the game (Figure 3). After the game ends, through 
the results table (Figure 1), the teacher can briefly assess the student’s understanding 
of the lesson, detect mistakes, etc., thereby promptly supporting students.

Figure 2. Teacher’s screen when organizing students to play online

Figure 3. The teacher monitors the playing progress of each student
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Moreover, instead of students having to do homework to review and consolidate 
knowledge, teachers can put the review content into games and send it to each 
student (Figure 4). The teachers will set the time to complete the game for students 
to participate on time. Thus, students no longer think about doing homework but 
simply play an attractive game. Not only that, playing a game over and over again 
helps students consolidate knowledge more effectively than students doing the 
exercise once, sometimes just to complete the assigned task.

Figure 4. Exercises are included in the game

Especially in the conditions where students study completely online (such as 
when the COVID-19 epidemic takes place), students do not go to school and cannot 
participate in traditional games, the use of digital games in teaching is very important 
and suitable. Students can completely participate in the game themselves to 
acquire knowledge and consolidate lessons on electronic devices without the need 
for teacher’s organization. These games will help increase the interaction between 
students with each other, and with teachers, and increase students’ interaction with 
teaching content in the digital environment when there is no direct interaction.
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3.5. Constructing digital games in teaching

3.5.1. Rules of constructing digital games in teaching

Rule 1: The game must contribute to the achievement of teaching goals.

As a learning game, the first rule to ensure is to achieve the teaching goal towards. 
If it does not contribute to the achievement of the teaching goal, the game is simply 
to play and entertain. Depending on the goal to be achieved for each lesson or each 
specific topic, teachers flexibly build different types of games to suit the teaching 
content.

Rule 2: The game must have clear rules, rewards and punishments

Any game needs rules. Game rules are basic instructions to help students know 
how to participate in the game, so the rules of the game need to be short and easy 
to understand. To increase the motivation to play (also the motivation to learn) 
and to make the game more attractive, the game needs to have clear reward and 
punishment rules for good and bad players.

Rule 3: The game must be competitive, challenging

In order to easily achieve the game effect (teaching content), the game that the 
teacher designs must be competitive between players (students) and challenge 
players to discover new knowledge. Competition and challenge help students 
put more effort into the learning process as well as the playing process, thereby 
acquiring new knowledge easily and quickly achieving the lesson content quickly.

Rule 4: The game must have interaction between students and the teaching content, 
between students and between students and teachers.

Interactivity is extremely important in most teaching and learning activities. The 
stronger the interaction, the higher the teaching effectiveness in particular and the 
higher the educational effectiveness in general. The interaction between students 
and the teaching content helps students quickly acquire new knowledge and 
increase their interest in learning; interactions between students with each other 
and with teachers will help strengthen relationships, better cooperation, form an 
emotional attachment and support the formation of good qualities for students.

Rule 5: The game must be educational, aesthetic, positive, progressive

Learning games must first of all be educational, that is, the game is not only for 
entertainment, but the main purpose is to achieve the goal of teaching, students 
playing, and discovering, forming and cultivating knowledge. In addition, learning 
games must be aesthetically pleasing to attract students’ participation and must be 
positive and progressive to help develop students’ qualities and abilities.

Rule 6: The game must be appropriate for the age and usability of the player

For primary education students, where visual thinking prevails, the design 
of games with beautiful graphics and vivid sounds will attract more children’s 
participation. Besides, the design of games should be attractive and also simple, 
easy to play and suitable for children’s ability to use.
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3.5.2. The process of constructing a digital game in teaching

Step 1: Finding the characteristics, needs of learners and the aims of the subject

Before designing a game, teachers need to find out about the needs and 
characteristics of learners in order to set out the goals and content of the game 
suitable for learners, age groups, psychological characteristics, existing competencies 
and skills. Each age group has its own characteristics, so finding about this age helps 
teachers and educators have orientations for their designs to have age-appropriate 
games and engage students. In addition, learning about the goals of the subject 
helps teachers have the right orientation for the design of games so that it is easy to 
achieve the teaching goals.

Step 2: Offering the aims of the game

Each game must have a specific goal built on the goal of each lesson because 
the purpose of building a game is to achieve the goal of teaching. When there is a 
clear goal for the lesson, there will be a goal of the game towards, thereby building 
the questions in the game to be most effective. Setting specific aims for each game 
helps teachers design questions for the game without deviation and helps teachers 
easily achieve teaching goals, helping students easily achieve learning goals.

Step 3: Determining the game content based on the teaching content to provide to 
students 

After determining the aims of the game, it will proceed to determine the game 
content based on the lesson content to be provided to students. The content of the 
game is the questions related to the lesson to review and reinforce the lesson. The 
content of the questions will be built according to levels from easy to difficult, from 
applied questions to questions that need thinking to be able to solve. 

Step 4: Offering rules, rewards and punishments

Each game needs to have clear rules, rewards and punishments that are set by 
default from the beginning. Because students play games on their own on digital 
devices such as mobile phones, iPad or computers, teachers need to provide detailed 
but concise and easy-to-understand rules so that students can easily follow them. In 
addition, the game also needs to have rewards for students who perform well to 
encourage morale and increase students’ interest in participating in the game, and 
there should be penalties for students who do not perform well to learn. Students 
see that they need to try harder in their studies, thereby completing the game for 
better results.

Step 5: Designing to create a complete game that follows the rules of game building

After obtaining the goal, content as well as specific rules of the game will proceed 
to build a set of questions for each game. The questions must follow the established 
rules and must follow the levels from easy to difficult, from basic to advanced to 
easily assess the student’s understanding of the lesson. Unlike normal entertainment 
games, learning games require students to understand the content of a lesson or a 
specific topic to be able to participate and complete the game well. Teachers need 
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to stick to the lesson content to give a set of questions that cover the entire learning 
content, go to “every nook and cranny” of the lesson content and apply the lesson 
content in practice to help students learn. Students can solve practical problems in 
life related to the content of the lesson. After having a set of questions for the game, 
the teacher will “digitize” that set of questions into an attractive game on electronic 
devices.

Step 6: Checking and editing the game

After designing a game, before proceeding for students to play, it will be 
necessary to check and edit the game if there are errors. Compared with ordinary 
entertainment games, teaching games require not only entertainment but also 
accuracy, rationality, and aesthetics. Therefore, the re-examination of the newly 
designed game helps teachers and educators detect errors in the design process 
such as content, rules, sounds, images and stuff. From there, timely editing is 
required before completing and letting students play.

3.6. The process of constructing and using digital games in teaching mathematics 
in primary school

3.6.1. The process of constructing digital games in teaching mathematics in primary 
school

From the process of constructing digital games in teaching in general mentioned 
above, the author proposes a process of designing digital games for mathematics in 
primary school with 6 steps (Figure 5) as follows:

Figure 5. The process of constructing digital games in teaching mathematics 
in primary school
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Step 1: Finding the characteristics of primary education students and the aims of 
mathematics 

Primary education students’ thinking is full of emotions and intuitive thinking 
prevails. Thinking qualities gradually shift from concrete to general abstract thinking. 
Therefore, teachers and educators can develop children’s thinking and imagination 
by turning “jejune” knowledge into games with vivid images and sounds, so that 
children can experience excitement and motivation to develop their cognitive 
processes comprehensively.

The aim of mathematics in primary school is to contribute to the formation and 
development of mathematical competence for students to have basic and practical 
knowledge and skills to perform simple mathematical tasks, thereby solving basic 
problems in practice. Therefore, the goal of the game must be closely aligned with 
the goal of teaching Math. From there it is suggested to determine specific goals for 
each game (based on the goal of each lesson or each topic).

Step 2: Choosing a platform to construct a digital game

The selection of a platform to construct a digital game is very important, based on 
the following criteria: popularity, ease of manipulation, compatibility with the ability 
of teachers to operate and design, and easy access and participation by students. 
The platforms that teachers can choose to design learning games for students are 
software, apps or websites.

Step 3: Defining the content and naming the game

After determining the goal of the game, it will proceed to determine the specific 
content for each game based on the content of the lesson to be provided to students. 
Basing on the types of knowledge and types of math problems, teachers can design 
games with different forms suitable for each type of exercise. The name of the game 
should be short, concise and arouse students’ interest in learning math.

Step 4: Offering the rules of the game

The rules of the game need to be clearly defined. In order for students to 
understand the rules of the game, the rules given should be simple, easy to remember 
and easy to implement. In addition, teachers need to give rewards to students with 
good playing results (achieving good academic results) and have punishments for 
students who do not play well to motivate them in the future.

Step 5: Designing the game

Once the digital platform has been selected to design the game, the teacher 
designs the game based on the principles of game building, the characteristics of 
the primary school age, the specific goals and content of each lesson or for each 
math topic. To match each type of lesson, the teacher will choose different game 
types and question types to put in the game.

Step 6: Checking and editing the game

Checking the game after designing helps the teacher once again to see if the 
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game has fully met the requirements set out initially and has any errors that need to 
be corrected.

3.6.2. Using digital games in teaching mathematics in primary school

Teachers can use digital games to teach in different ways, at different times, for 
different topics. However, in general, it is possible to use digital games in teaching 
according to the following process (Figure 6).

Figure 6. Using digital games in teaching mathematics in primary school

Step 1: Introducing the game 

After finishing a lesson, the teacher will lead the students to participate in 
the game to consolidate the knowledge they have just learned or to review the 
knowledge they have learned, the teacher can “assign homework” with the formula 
and ask students to play a game. The game is introduced by the teacher in an 
attractive way and the teacher attracts students to participate in the game and 
states the purpose of the game to help students identify their tasks while playing.

The way teachers introduce games is also an important factor in promoting 
individual student participation. Teachers who introduce attractively will attract 
students to participate, otherwise, students will not be interested. In addition, 
giving the purpose of the game is also extremely important, it helps students see 
the importance of playing, not only for entertainment but also for specific learning 
purposes thereby changing the mindset in the process of playing.
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Step 2: Finding the rules of the game

Each game will have specific rules, the digital game will have built-in rules in 
each game, the teacher will guide the game rules before letting students play or 
students will learn the available rules and then ask the teacher if students do not 
understand the rules. Understanding the rules of the game will help students orient 
the playing process, help students not break the rules and best perform the playing 
tasks (learning tasks), thereby easily achieving good results.

Step 3: Playing and learning

Depending on the form of the game, individually or online simultaneously, if 
playing online, the teacher will monitor the playing progress of each student to 
easily grasp what content each student is having difficulty in. If it is a game to review 
knowledge, students can play it over and over again to grasp the knowledge firmly. 
Tracking the progress of students’ play is important, it not only can help teachers 
evaluate results, but teachers can also support struggling students in a timely 
manner, thereby helping students to firmly grasp the knowledge and not have any 
knowledge gaps.

Step 4: Supports

During the game, students can ask for the help of teachers or virtual teachers AI 
chatbot to complete the game screen. Teachers only help when the assigned tasks 
are too difficult for students to overcome. It is also a teacher’s duty to help form 
knowledge and skills for students.

Step 5: Comments and assessments

After finishing the game, based on the results of each student, the teacher comments 
and assesses the achieved results through the results of the game. From there, teachers 
can grasp the difficulties that each student encounters through the content of each 
question to promptly support and help, so that students do not have any gaps in the 
acquisition of knowledge. In addition, remind students of previously learned knowledge 
related to the content they are studying if they forget. A utility of the digital games is that 
teachers can easily send game results (learning results) to parents so that parents can 
also grasp their child’s learning situation, thereby reminding students to study.

3.7. Difficulties of using digital games in teaching

It can be seen that digital games in teaching are a modern, useful and effective 
teaching tool, but they also have certain difficulties when designed and used. Many 
teachers believe that using traditional teaching methods is still the most effective 
way to help students acquire knowledge. The inappropriate use of games in the 
teaching process will lead to students losing focus, not paying attention to the 
learning content and easily getting caught up in playing, thereby failing to achieve 
the teaching goals. Therefore, many teachers disagree on spending time designing 
and using digital games in teaching, instead continuing with the old teaching views 
or using a number of traditional games.

Besides, many parents also believe that nothing is as effective as learning directly 
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with teachers, directly with teaching content. Playing games will make students 
become giddy, distracted, and no longer interested in learning. Games on devices 
such as phones, computers, etc., if students use too much, will harm their eyes. In 
addition, sometimes parents cannot control whether students are playing learning 
games or using devices for other purposes, which will have negative effects on 
students.

One difficulty that cannot be ignored is the application of technology in teaching 
by teachers. Not all teachers are proficient in using technology devices and can 
design digital games when teachers are familiar with traditional teaching methods 
and using traditional games in teaching and learning. Besides, teachers do not have 
much time to learn the wonderful applications of technology in education when 
they have too many other jobs to do at school. Even the design and use of traditional 
games are very limited, so it is difficult to research and learn how to design digital 
games that require a lot of time, meticulousness and knowledge of technology.

4. Conclusions

The article has presented the effects that digital games bring in teaching based 
on the analysis of previous authors’ studies. There is no doubt about the role of digital 
games in teaching because they bring a lot of benefits not only to students but also 
to teachers. Seeing the effects that it brings, the author has proposed the process of 
building a digital game in teaching in general and teaching mathematics in particular 
based on the characteristics of the game, the functions of the game as well as the 
rules of game construction. Understanding the rules of building games, the process 
of building games and the steps to play games, teachers easily build interesting 
games for students to integrate into the teaching process. If teachers know how 
to skillfully combine digital games with other teaching methods, mathematics will 
become more interesting and engaging, students will be more enthusiastic about 
math, more passionate about numbers and easy to apply mathematical knowledge 
in practice.

The content presented in section 3.6 is the result of the author’s theoretical 
research to build digital games in mathematics. Due to the limited scope of the 
paper in the conference, the specific product of the science-based digital game in 
3.6 will be presented in another paper by the author.
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