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This research had the objective to study the design factors of board games for game-based learning by 

being classified into two parts: 1) Studying the design factors for board games for learning through a 

systematic review. 2) Studying the design factors for board games of the customers’ needs from the quality 

function deployment technique based on the data gathered from structured questionnaires. The population 

group comprised 100 board game customers, and the results found that there were two significant factors 

in designing the board game for promoting learning with the customers’ needs that were related to the 

playing patterns or the mechanisms. Thus, both factors enabled the players to gain the motivation for 

participation in learning through the board games, including the design factors of the board games for 

promoting learning until they could respond to customer satisfaction at the same level as existing board 

games that are appropriately sold in the markets. 
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INTRODUCTION 

 

Game-based learning (GBL) is considered a popular active pattern for learning at present, especially 

for reducing the limitations of learning through practice and intellectual learning skill development. 

Moreover, it can enhance emotions in social and cultural contexts, including decision-making through 

practices and retesting while playing games (Bratitsis et al., 2021; Fan et al., 2015; Gillern & Alaswad, 

2016). Additionally, it can promote motivation from participation for achieving effective learning goals 

(Gee, 2003; Van Eck, 2007). This used the method of testing as a new pattern of the challenge to promote 

to the learners for gaining knowledge and amusement simultaneously, as well as applying to solving 

problems in real life through various appropriate ways (Gee, 2007). 

Recently, board games have been increasingly used for game-based learning (Graham, 2016) because 

they display equal potential through their digital patterns in the design of game-based learning (Radzi et al., 

2020). Furthermore, they have the outstanding feature that is to bringing complex learning content for 

modeling with the game’s stories by promoting the players to participate in playing the roles or making 

interaction with other players (Berland & Lee, 2011; Treher, 2011; Yusof et al., 2016). Significantly, they 

can be played by using planning or new strategy development characteristics to create achievements with 
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the game’s goals in a short time (Tsai et al., 2020; 2021). Then, this would aid the players to understand the 

basic learning contents more than the digital games by deleting the physical characteristics inside the games 

(Rogerson & Gibbs, 2016). Additionally, learning with board games can produce equal learning 

effectiveness with other active learning patterns based on the decision-making method through playing 

games. As a result, these games have outstanding features that cannot be found in other active learning 

patterns (Pawa et al., 2020). 

 

OBJECTIVES  

 

This article provides to study of board game design factors for game-based learning to make board 

games effective for learning and respond to the customers’ requirements by using a systematic review and 

quality function deployment (QFD) and assess the satisfaction of the players. 

 

METHOD 

 

Literature Review 

From the literature review of studying game-based learning at present, it was found that most of the 

studies focused on the design factors of using the digital patterns of game-based learning (Plass et al., 2015). 

However, nowadays, there are only a few research articles that could be selected for studying and 

determining the guidelines for board game design to promote learning because of the lack of clarity. As a 

consequence, the designer would still not know if the board games that could be used for promoting learning 

would offer importance on any particular factor, especially for the choice of suitable problems with the 

board game’s guidelines to promote learning with an unclear effective assessment. On the other hand, it 

should be confirmed that there is one guideline that can be applied to the board game’s design for promoting 

learning in real life. Unfortunately, at this point, there are no research articles that have studied and regulated 

the guidelines of the board game’s design to promote learning, which could respond to the customers’ needs 

in real life (Sousa, 2020). 

 

FIGURE 1 

PRISMA SEARCH STRATEGY FOR THE BOARD GAME DESIGN FOR LEARNING  
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Studying the Relevant Design Factors of Board Games for Learning From a Systematic Review 

The researcher made a systematic review of the relevant research articles to study the design factors of 

board games for learning purposes. The researcher began by searching for articles from the database of 

Mendeley Data, followed by gathering relevant articles about board game design for learning by using the 

keywords, “Game-based learning”, “Board game”, and “Design” that were retrieved on June 10, 2021. 

Moreover, the search was regulated by looking for articles not exceeding more than two years. As a result, 

34 research articles were found in Mendeley Data, including an additional 17 articles in other databases. 

After that, the titles and the abstracts were taken into consideration until 31 articles remained. Later, the 

researcher determined the selection standard of the articles by studying the board game design factors that 

could promote learning; this consisted of many rules: (a) Being articles with complete research contents 

that were available with an open access pattern, (b) written in the English language, (c) able to explain 

about the design method with the board game’s diagrams for promoting learning, and (d) being the design 

result with the learning contents of the board games. Finally, there were 15 research articles remaining that 

proved to be an appropriate qualification as the selection standard for the studies. Figure 1 shows the flow 

of the search process using the PRISMA search strategy diagram. 

The researcher used the 15 selected research articles to study the design factors of board games by 

promoting learning according to the LEAGUE Conceptual Framework (Tahir & Wang, 2018). Moreover, 

this was created for solving problems by specifying the main design factors of GBL, which aimed to analyze 

the internal game factors to specify the positive factors of the board game’s design; this could promote 

learning from the research articles more clearly for analysis (Table 1). 

 

TABLE 1 

GAME FACTORS ANALYSIS OF THE RESEARCH ARTICLES THROUGH  

SYSTEMATIC REVIEW 
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Cheng et al., 2019      -   -   -    -  

Lin et al., 2019    -  -   - - - -    -  

Lin et al., 2019    -  -   - - - -    -  

Wangenheim., 

2019 

     -          -  

Hsu, & Chen, 2020         -  - -    -  

Lanezki et al., 

2020 

   - - -   -   -    -  

Michael et al., 

2020 

         - -     -  

Neves et al., 2020    -  -   - - - -    -  
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Pawa et al., 2020    - - -    -  -      

Sousa, 2020    -  -   - - - -      

Tsai et al., 2020    -  -    -  -    -  

Radzi et al., 2020      -   -   -    -  

Liu et al., 2021    -  -   - - - -   - -  

Lin et al., 2021    - - -   - - -    - -  

Tsai et al., 2021      -   -   -    -  

Total 15 15 15 6 12 2 15 15 4 6 7 3 15 15 13 2 15 

Note: This analysis table has adapted from Game factors according to the LEAGUE Conceptual Framework (Tahir & 

Wang, 2018) 

 

The analysis studied the relevant factors of the board games design to promote learning, which was 

conducted through a systematic review of the research articles. The conclusions of the factors were 

summarised as follows: 

1. Definition of the games: It was found that all the research articles mentioned this factor that 

was an important one and relevant to the “game goals”. Thus, it should demonstrate the goals 

clearly to the players for their understanding of the learning objectives and the result after 

playing the board games. Moreover, the “game rules” became the factor of the game patterns 

including the factor of the “game tasks” for the players to gain the learning procedure from the 

relevant practice skills to solve the problems successfully with the goals.   

2. The game narrative: It was found that most of the studied research articles involved a 

“storyline” as the main point because this was the designing factor for the players to understand 

the games’ stories. It was also the factor to determine the mechanisms in the games that 

consisted of many interesting stories to assist the players to have a sense of participation in the 

games by following the “player characters”, which were used as a “role play” that was related 

to the characters in the games. Additionally, the “fantasy or fiction” type of game was related 

to the factor from two research articles that were used in the procedure of the board games 

design. This was conducted by studying most of the research articles that used stories from a 

real design situation with the original board game’s contents. 

3. The game mechanics: This was one of the factors that was connected with the game definition 

and game narrative that comprised the “game interactions” to stimulate the players to 

participate in the stories or with other players while playing the games. This included the “game 

controls” for aiding the players to determine their playing patterns at the appropriate level, and 

these two factors were significant for the players to gain analytical skills to solve the problems 

while playing the games.   

4. The game resources: This was one of the factors that gave different importance to the board 

game design for learning. Furthermore, it mostly emphasized “game customizability”, as the 

factor to adapt to the game patterns from the players’ different abilities, followed by “rewards 

and resources” or the factors to determine the importance of the game components, such as 

items, prizes, or scores to be added or reduced at any time. 

5. The “game tutorial”: This was the factor that was used in a complex game pattern beyond any 

player’s performance. Mostly, it could demonstrate the playing method before starting the 

games for the players to know the playing methods effectively and reduce any errors while 

playing the games. 

6. The game aesthetics: This was one of the factors that were connected to the game narrative 

through the design with “visualization” to make the board games more interesting, including 
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the “multimedia elements” that were used for designing with normal playing patterns to reduce 

the limitation of some aspects of board game playing, such as recording scores between the 

different players. 

7. The gameplay: This was one of the factors that were congruent with the game definition and 

game mechanics, which consisted of “challenges” or the motivating factor with customer 

performance, followed by “strategy” to be used for the players when creating the playing 

patterns from the existing mechanisms to solve the problems in the games. “Game feedback” 

was used after finishing the games by telling the actual feeling and “pace and adequate” levels 

or the connecting factors with the challenges, especially if the board games were more difficult 

than the players’ performance. As such, there was less opportunity to achieve the goal in the 

games due to the lack of stimulation to the challenges that decreased the motivation for 

learning. 

 

Studying the Relevant Design Factors of Board Games From Quality Function Deployment (QFD) 

The researcher studied the factors of the board game design that would be appropriate to the customers’ 

needs by using the technique of quality function deployment (QFD) (Cohen, 1995). A matrix was used to 

plan the design or the house of quality (HOQ) for application to the analysis of the design factor of the 

board games. This was classified into the following steps: 

 

Step 1: Gathering Customers’ Requirements of the Voice of the Customer (VOC) and Finding the 

Importance Level (IMP) From the Customers’ Needs (WHATs) 

The first step was the factor analysis of the board game design to be suited to the voice of the customer 

(VOC) by applying the gathered tools, such as an open-ended structured questionnaire. This involved the 

selection factor of choosing the board game and the target groups that had a group sampling of 30 board 

game customers from a board game cafe in Lat Krabang, Bangkok (Figure 2). 

 

FIGURE 2 

COLLECT PRIMARY DATA WITH GROUP SAMPLING TO FIND THE VOICE OF THE 

CUSTOMER (VOC) 

 

 
 

After that, the information of the VOC was brought to be grouped as the customers’ needs (WHATs) 

through the connection of four factors with a tree diagram: 1)Internal Components in the Games 2)Arts 

Component Design 3)Equipment in the Games and 4)Expected Results from Playing the Game (Figure 3). 
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FIGURE 3 

DATA CONVERSION TO SET UP THE GROUP OF THE VOICE OF THE CUSTOMER (VOC) 

AS CUSTOMERS’ NEEDS (WHATS) 

 

 
 

Next, the researcher built the tool of the customers’ needs (WHATs), such as a close-ended structured 

questionnaire. Using a five-point Likert scale rating, the information was analyzed for the factors in 

designing a board game with the most important level (IMP). This was related to the informants for the 

designing factors of the board games; namely, 100 board game customers group sampling from the “Board 

Game Lounge TH” groups. Thus, this was selected for stratified random sampling with a level of reliability 

of 95% with a discrepancy of ±10% according to Yamane (1973). The questionnaires were distributed by 

September 6, 2021. The researcher allowed for one week to collect the data and gained the result as shown 

in Table 2. 

 

TABLE 2 

THE IMPORTANCE LEVEL (IMP) FROM THE CUSTOMERS’ NEEDS (WHATS) 

AFFECTING THE SELECTION FACTORS OF THE BOARD GAMES 

 

Main Factor 
Subfactor List: Board game 

Players (n = 100) 
�̅� S.D IMP 

Game Elements 

1. Playing time 3.58 1.08 High 

2. Difficulty/complexity of the rules 3.95 0.81 High 

3. Rules & mechanisms 4.30 0.83 High 

4. Catch-up features 3.84 1.04 High 

5. Interactions 4.13 0.87 High 

Total 3.96 0.88 High 

Arts Composition 

1. Story & theme 3.93 1.00 High 

2. Artwork 3.98 0.90 High 

3. Symbol & text 4.23 0.86 High 

4. Unique 4.39 0.71 High 

Total 4.13 0.83 High 
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Component 

1. Material 4.01 0.92 High 

2. Size & color 3.93 0.83 High 

3. Accessories 3.56 1.04 High 

4. Usage & storage 3.98 0.94 High 

Total 3.87 0.90 High 

Expected results  

from playing 

1. Fun/enjoyable 4.84 0.37 
Very 

High 

2. New experience 4.22 0.80 High 

3. Use in daily life 2.75 1.39 Medium 

Total 3.96 0.88 High 

 

The analysis of the impact (IMP) from the customers’ needs (WHATs) from 100 board game customers 

group sampling showed the results as follows: 

1. The first important factor for the board game design was an arts composition (x̅ = 4.13; S.D. = 

0.83) with the most needed subfactor as unique (x̅ = 4.39; S.D. = 0.71), followed by symbol 

and text (x̅ = 4.23; S.D. = 0.86), and artwork (x̅ = 3.98; S.D. = 0.90). Then, the above important 

three factors assisted the games to be more interesting with the board game design in the 

markets. In addition, this showed that the least score factor was story and theme (x̅ = 3.93; S.D. 

= 1.00), especially for some customers who viewed that there were too many stories in the 

design contributing to the decreased motivation for playing the board games. However, other 

customers preferred playing board games with many stories and felt impressed with the games.  

2. The second important factor for the board game design was the game elements (x̅ = 3.96; SD 

= 0.88) with the most needed subfactor as rule and mechanisms (x̅ = 4.39; SD = 0.71), followed 

by interactions (x̅ = 4.23; SD = 0.86) and difficulty or complexity of the rules ( x̅ = 3.98; SD = 

0.90). Then, the above important three factors assisted the games to be more suitable for the 

customers’ needs. In this case, the regulations and the mechanisms of the games were too 

complex, thus resulting in the decrease in board game comprehension until the board games 

became no longer attractive. This was also followed by the catch-up features ( x̅ = 3.84; SD = 

1.04), which was the factor that regulated the board game playing patterns, such as the 

competitive game patterns had to be designed with mechanisms. As a consequence, the players 

with the least scores had to follow the scores of the other players, except for the participation 

games without using this factor and the playing time (x̅ = 3.58; SD = 1.08), which each player 

would have different emotions with each board game round. Thus, the time to play the game 

was only the set boundaries for basic board game playing.  

3. The third important factor for board game design was the expected results from playing (x̅  = 

3.96; SD = 0.88) with the most needed subfactor being fun or enjoyable (x̅ = 4.84; SD = 0.37). 

In addition, the above two factors were important ones that allowed the design of all kinds of 

games, so a good board game design should assist the players to have participation and fun 

from the beginning of playing the games, followed by a new experience (x̅  = 4.22; SD = 0.88). 

Then, the greater the interest in the board game design, the greater the need for the players to 

play the board games and use in daily life (x̅ = 2.75; SD = 1.39), which was the factor that most 

players neglected. Then, the playing of board games was used to make fun among friend groups 

or families; however, it could be applied in daily life at a reduced level. 

4. The last important factor for the board game design was component (x̅ = 4.13; SD = 0.83) with 

the most needed subfactor as material (x̅ = 4.01; SD = 0.92), followed by usage and storage (x̅ 

= 3.98; SD = 0.94) because the playing equipment was the moving factor. Then, the selection 

of durable materials to prevent the equipment from being damaged or lost was an important 

subject, especially for any equipment to be damaged resulting in the usability to replay the 

board games, which was followed by the size and colour (x̅ = 3.94; SD = 0.83), and the last 

factor or accessories (x̅ = 3.56; SD = 1.04). Some additional equipment also had a high price 
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without the necessity to be used for playing with the board games, except for the additional 

equipment design to have the beauty for attracting the players to be interested in playing the 

board games. 

 

Step 2: Determination of the Target Value (HOWs) and Technical Correlations of the Guidelines for the 

Design of Board Games 

The determination of the target value (HOWs) was brainstormed with the customers’ needs (WHATs) 

in the research team for the board game design, as it should fit most customers’ needs. Then, it could be 

regulated for the technique goals as the symbols to know the directions of the designed board game 

consisting of 1)  = the more is better, 2)  = the same level and 3)   = the less is better. This was 

determined with the design goals from 16 subjects as shown in Table 3. 

 

TABLE 3 

THE TARGET VALUE (HOWS) AND DIRECTIONS FOR THE DESIGN OF BOARD GAMES 

 

Customer Need (WHATs) Target Value (HOWs) Direction 

Arts 

Composition 

Unique 

Design a board game to be different from board 

games in literature review or board games in the 

market 

 

Symbol & Text 
Design a symbol and text so that players can 

understand clearly 
 

Artwork Design a beautiful illustration to attract attention  

Story & Theme 
Create the story to accordance with the content used 

to design the board game 
 

Game 

Elements 

Rule & 

Mechanisms 

Design a game mechanics to suit the story of the 

board game 
 

Interactions 
Design the story or game mechanics to allow players 

to interact with each other during play. 
 

Difficult/Complex 

of Rule 

Design a board game to be able to adjust the 

difficulty of the game according to the player's 

ability. 

 

Catch-up Features 
Use luck or other factors in game mechanics to help 

the lowest player to keep up with the others player 
 

Playing Time 
Set the playing time according to the style of the 

board game 
 

Expected 

results from  

playing 

Fun/Enjoyable 
Design a game mechanics to suit with the customer 

need 
 

New Experience 
Design mechanics and illustrations to be different 

from board game are available in the market 
 

Use in Daily Life 

Simulate the game situation from real-life events so 

that players can take what they can learn from 

playing the game. 

 

Component 

Material Select the material is durable and suitable for use  

Usage & Storage 
Design a board game component to easy for use and 

maintain 
 

Size & Color 
Design a board game component to be great size and 

fancy color 
 

Accessories 
Design an additional board game component to 

attract customer attention 
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After that, the target values (HOWs) were analyzed for the relationships of the technical correlation in 

each pair. Moreover, this could create the design guidelines for the board game that would be appropriate 

to the customers’ needs at the highest level by giving the symbol to be placed into two patterns. This had 

the most effective relationship by being replaced with “⚫” and the least effective relationship by being 

replaced with ““. Then, this had the displaying effect in the same direction, or the contrasting direction 

(Figure 4). 

 

FIGURE 4 

TECHNICAL CORRELATIONS OF THE TARGET VALUE (HOWS) 

 

 
 

Step 3: Priority Relationships of the Target Value (HOWs) 

The researcher brainstormed with the research team to determine the level of the score of the WHATs 

and HOWs as a matrix relationship. This was classified into four levels consisting of the first rank with “9” 

as the excellent relationship, the second rank with “3” as the moderate relationship, the third rank with “1” 

as the less relationship, and the fourth rank with “0” as no relationship and others. After that, the scores 

were calculated to find the important weight of the technique requirement before applying all results to 

make the priority relationships that were divided into two parts:   

1) Absolute technical requirement importance (AI) was used for the formula for the calculation 

which was the IMP × the level of the scores of the relationship factor.  

2) Relative technical requirement importance (RI) was used for the formula for the calculation 

that was 

 
Absolute Technical Requirement Important(AI)

𝐴𝑏𝑠𝑜𝑙𝑢𝑡𝑒 𝑇𝑒𝑐ℎ𝑛𝑖𝑐𝑎𝑙 𝑅𝑒𝑞𝑢𝑖𝑟𝑒𝑚𝑒𝑛𝑡 𝐼𝑚𝑝𝑜𝑟𝑡𝑎𝑛𝑡 𝑆𝑢𝑚(∑ AI)
 × 100 

 

After completing all the analysis procedures, the result from the first procedure was utilized to create 

the house of quality (HOQ), which included the WHATs being placed on the left hand and bringing the 

IMP from the WHATs to be placed together. Next, the technical correlations were placed above the house 

roof, and then it was applied for the matrix relationships to be placed in the middle of the house. Finally, 



 Journal of Higher Education Theory and Practice Vol. 23(1) 2023 133 

the technique requirement importance was placed at the bottom as the house base, thus making the priority 

relationships (Figure 5). 

 

FIGURE 5 

PRIORITY RELATIONSHIPS OF THE TARGET VALUE (HOWS) 

 

 
 

The priority relationships of the HOQ considered the design objectives of the board games that fitted 

with the customers’ needs. The three most highly ranked objectives were as follows: 1) The different 

components of the game design in the research articles and the markets (10.34%), 2) the mechanical design 

with the board game pictures that varied from the markets (9.57%). This was noticed by the similarity of 

the first and the second objectives, except for the components of the game design with the overall design 

of the board games from the stories, mechanism, diagrams, as well as the parts and all the equipment. The 

design guidelines to promote learning focused on the mechanism design and the game diagrams as the main 

part, which were provided that the mechanism design and the diagrams were similar to the games sold in 

the markets or requiring uniqueness, in which the players would not be interested in playing the board 

games. 3) The regulations design or the mechanism of the games to be suitable with the board game stories 

(9.38%). Therefore, the more the regulations could be designed, or the mechanism is made more obvious, 

the more this could stimulate the players to understand the stories or the game objectives for learning more 

quickly. After that, this was related to the specific component design for the board game, such as the size 

of the design and colours of the equipment or the symbols and the fonts of the board games with beauty, 

which was relevant to the picture design for responding to the customers similar to the first objective. 

 

Step 4: The Newly Presented Factor From the Experimental Process of Designing Board Game Products 

to Verify the Validity. 

There Are steps for creating a new board game as follows: 

1) Determine design guidelines by applying factors from education to design a new board game 

by presenting the story of the COVID-19 virus to be used as the main point in the design of 

new games. 
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2) Determine the content and playing method by creating content and a story as well as a method 

to play board games aimed at building knowledge about methods to protect oneself from 

COVID-19. 

3) Actual prototyping by prototyping and testing with consumers who are interested in new board 

games. 

4) Real trial by having consumers join to play a new board game and get educated about how to 

protect themselves from COVID-19. 

According to the process of evaluating research, board game products were created to promote learning 

while meeting consumer needs. Besides, it experimented with prototype products based on the principles 

of new board game design. Then, it is involved with presenting the content to the world after the COVID-

19 pandemic, which is used to try with consumer groups. 

 

FIGURE 6 

RESULTS OF BOARD GAME DESIGN DEVELOPED USING THE NEW DESIGN FACTOR 

 

 
 

Once a prototype is produced, the prototype for the new board game is tested with a group of target 

consumers to assess their satisfaction with playing the board game and the ability to increase their 

knowledge. In this case, the researcher used the world after the COVID-19 pandemic as an example to 

evaluate the board game design factors. Further, the environment in which the board game is played will 

be appropriately arranged, and the outcomes of the game will be assessed in terms of enjoyment, 

knowledge, and thinking skills, as well as other aspects (Elverdam et al., 2007). 

  

FIGURE 7 

A GROUP PLAYING BOARD GAMES TO PROMOTE KNOWLEDGE OF THE WORLD 

AFTER THE COVID-19 PANDEMIC 

 

 
 

According to the CFA validation process and the creation of structural equations, the facts are 

confirmed in this step. Besides, there is a CFA number of four factors, which is the result obtained from the 

experimental use of the newly-developed board game. After that, it inputs the confirmation of the structural 

equation model to design a new board game by using data that includes the satisfaction level of the board 

game players for analysis. In this case, Cronbach’s Alpha = .715, indicating that the questions used to 

collect data are at a moderate level. In addition, it can be used to collect data for suitable analysis, which 

shows the results of the First Order analysis of factors affecting consumer choice. In this case, it has been 

tested for the measurement model from four factors affecting the selection of new board games for analysis 

of the observed variables. 
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According to the second analysis results, it is involved with the feeling of satisfaction when the players 

try to use the newly-developed board game. Besides, the model conformance index for the Amos (AMOS) 

program was obtained according to the criteria of Schumacker & Lomax (2010), to be shown as follows 

𝜒2= 30.948, df = 67 , relative 𝜒2= .462, p = 1.00, RMSEA = .000 , RMR = .022, GFI = .975, AGFI = .944, 

NFI = .951, TLI = 1.127, CFI = 1.000, CMIN = 34.823, PGFI = .493. Then, the conformity index meets 

the specified criteria, relative. χ2 less than 2 indexes RMSEA, RMR to be less than .05, GFI, AGFI, NFI, 

TLI to be greater than .95, and AGFI to be greater than .90, corresponding to the newly-developed board 

game design factor. In this case, it can be applied according to the concepts of Diamantopoulos & Siguaw 

(2000) and Kelloway (2015) concerning the feelings that affect player satisfaction with the newly-

developed board game, consisting of four elements: 1) Art Composition Factor, 2) Game Elements Factor, 

3) Expected Results from Playing Factor, and 4) Component in which all 4 factors affect the need or feeling 

of satisfaction towards the newly-developed board game. 

Besides, when arranging the factors affecting the players’ satisfaction with the board game, it showed 

high levels to low levels as follows:1) Art Composition Factor (1.44; 1.00), 2) Game Elements Factor (1.15; 

0.79), 3) Expected Results from Playing Factor (0.95; 0.95), and 4) Component (0.72; 0.59) to be presented 

as a diagram. 

 

FIGURE 8 

SECOND ORDER REPORTING OF STANDARDIZED ESTIMATES AND FINAL 

STRUCTURAL EQUATION MODEL 

 

 
 

According to the importance of the observed variables for each component, ordering can be achieved 

as follows: 

First place is the art composition factor, which is measured from four observable variables, with Story 

& Theme as the most important followed by artwork, symbol & text, and uniqueness as the standard score 

coefficients of variable weights that were 0.46, 0.20, 0.15, and 0.12, respectively. 

Second place is the game elements factor, which is measured from five observable variables, with 

interactions as the most important followed by playing time, difficulty & complexity of rules, catch-up 

features, and rule, & mechanisms from the standard score coefficients of variable weights that were 0.50, 

0.48, 0.47, 0.34, and 0.33, respectively. 
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Third place is the expected results from playing factor, which can be measured from three observable 

variables, with new experience being the most important followed by use in daily life and fun & enjoyable 

from the standard variable weight of score coefficients that were 0.78, 0.48, and 0.31, respectively. 

Fourth place is the component factor, which is measured by four observable variables. Accessories are 

the most important, followed by size & color, material and usage & storage from the standard score 

coefficients of variable weights that were 0.62, 0.58, 0.42, and 0.35, respectively. 

 

DISCUSSION 

 

The study of the board game design factors for game-based learning used two patterns of analysis 

techniques, which focused on two aspects: 1) Gameplay and mechanism, and 2) story and artwork. 

However, the two patterns of the analysis techniques were different in some parts. The design of the board 

game for learning from a systematic review gave importance to the design mechanism by the learning 

content to promote learning and allow the players to practice skills for gaining a good effective learning 

result more than the designed illustration within the board game. Nevertheless, in the part of the design of 

the board game, which used the analysis from quality function deployment (QFD), this gave importance to 

designing unique stories and beautiful illustrations, especially for designing unique gameplay and essential 

mechanics. This was because if the designed board game had the same gameplay or mechanics as a game 

on the market, this may result in customers being less motivated to play board games. 

The results of this analysis were consistent with the study of the design factors of game-based learning 

in many research articles. These studies stated that a board game for learning should be designed with a 

balance of the mechanism for the players to develop their strategies with the proper abilities (Garris et al., 

2002) and should consist of three main components, such as strategies, luck, and knowledge skills. Thus, 

if there was a lack of any factor or there were too many factors, this may result in the insufficiency of 

motivation for the players to learn by playing games (Hawkinson, 2013). In addition, the story design of 

the games, would depend on the complexity of the games because the more complex the games, the more 

importance of their stories (Killi, 2005), and the design of the beautiful pictures inside the games could 

promote all factors to have more effectiveness (Plass et al., 2015). Therefore, according to the result of the 

two patterns, it could bring the factor to be integrated with the relationship to determine the guidelines of 

the board game design to promote the appropriate learning of the customers’ needs. 

 

FIGURE 9 

RELATIONSHIPS AMONG THE DESIGN FACTORS OF THE BOARD GAMES FOR 

LEARNING AND THE DESIGN FACTORS FROM QUALITY FUNCTION 

DEVELOPMENT (QFD) 
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The structural equation modeling is based on the satisfaction of the newly-developed board game group. 

Moreover, it is based on all four factors derived from Systematic Review and Quality Function Deployment 

(QFD) techniques, which can be summarized to assess player satisfaction. Then, when all four factors and 

sixteen observable variables were added to the analysis, Confirmatory Factor Analysis (CFA) has been 

found that the priority of the factors affect the satisfaction of the players for the newly-developed board 

game as follows: 1) Art Composition, 2) Game Elements, 3) Expected Results from Playing, and 4) 

Component and others. Thus, the board game design has paid attention to the nature of the artistic element 

following the idea that humans tend to devote themselves to applied arts because of the characteristics of 

taste and preferences for each period along the line. In this case, the work designed for each period always 

manifests a unique identity that corresponds to each of those moments, according to the idea by Rasulov 

Murad Absamatovich (Absamatovich et al., 2021; Egwutvongsa et al., 2022). Additionally, the second 

priority is the game and its elements, which every player cares about. Therefore, it is important to deliver a 

feeling of fun while playing, which happens in the minds of the players. This is the initial element that will 

result in the player's enthusiasm for playing board games in terms of having the right individual player 

participation. In the same way, the importance of success in board games will include the elements of the 

game and the importance of the players’ personal tastes (Thiel et al., 2015; Ferro, 2021). Thus, expected 

results from playing can affect the minds of the players. This is because players tend to assess the feelings 

that arise, both during and after playing, in the form of the feelings that occur within their minds, as well as 

their passion, fun, excitement, fear or challenge, and others. After that, all that exists in the abstraction 

resulting from playing board games can often create a stimulus to reflect players’ behavior. Thus, it is the 

infatuation or desire to play continuously according to the concept of Héctor Fuster and his team concerning 

opinions and the importance of playing to enhance knowledge and arouse higher interest (Foster et al., 

2014; Stoeber et al., 2011). Besides, the fourth component is consistent with the criteria that creative design 

should create a board game product contributing to accumulation. In the same way, increasing knowledge 

is based on the ideas of Jorge Gaete et al., which concern indirectly influencing the players’ experience 

after playing board games. Most of the time, it also encourages learning based on the experience being 

perceived when the player is playing the game. Finally, it impacts the skills or knowledge that are 

accumulated from repeated play, which is similar to the ability to remember and understand stories that 

have been inserted into a redesigned board game (Gaete et al., 2017; Egwutvongsa et al., 2021). 

According to the four factors that were examined, the correlation for the importance of each factor 

affects the satisfaction of the players with the newly-developed board game that was correlated. Besides, 

the various components of the board game can be seen in two aspects, according to Cameron Browne et al., 

which describe the general characteristics of the game, including 1) the nature of the game's intangible 

abstraction, and 2) the nature of the tangible forms of the game (Browne et al., 2010; Ijsselsteijn et al., 

2007; Egwutvongsa, 2021). Therefore, both of these characteristics directly influence the chances of 

success in new board game designs because the players touch both concrete objects while playing, such as 

the board, walking tiles, and playing cards, among others. Similarly, it involves excitement, provocation, 

and aesthetics as well as other aspects concerning the fusion of various elements until it becomes a complete 

board game that can meet the needs of players and create knowledge for the enhanced effectiveness of 

players. 

 

CONCLUSION 

 

From the study design factors of board games for learning from a systematic review and the study from 

the voice of the customer (VOC) by quality function deployment (QFD), it could be concluded that to 

design the board games for promoting learning suitably with the customers could be classified into two 

important factors: 1) Gameplay and mechanism, and 2) story and artwork. This was consistent with Shi and 

Shih (2015), who mentioned that the guidelines to design game-based learning should have a mechanism 

congruent with the game stories or contents to generate good participation or learning experiences with 

amusement through the interaction between the players or during the different game stories. Thus, the best 

mechanism must be sufficiently flexible for the players to have independence with selecting the actions 
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inside the games, including increasing the challenges for learning that would be suitable to their abilities to 

prevent their lack of motivation while playing the games.  

Furthermore, Tahir and Wang (2019) recommended that the guidelines to design game-based learning 

should pay attention to the approach or process of the design, such as building a prototype to test that the 

game mechanics could be appropriately linked to the learning objectives and could attract players to develop 

their skills and engage through emotional responses. This would include the use of design models to 

evaluate the actual performance with the advantage of the design guidelines that could be used to effectively 

support the use of board game designs to promote learning. 
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