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Abstract: In this paper, we propose a concrete method to embed problem solving exercises 
into a playing card game. An educational game is designed in this method requires a learner 
is required to derive answers from problems to play the game.  
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Introduction 
 
A method to make some educational games is proposed in this paper. An educational game 
is a game where the activity to play is not only attractive as a game but also useful for 
learning. However, it is difficult to develop an educational game. Although there are several 
investigations for the design methods of educational games, most of them deal with only 
restricted part of the design process [1-3]. Under these circumstances, we propose a 
concrete method to generate an educational game. We call this method as EPIC (Embedding 
Problem solving exercises Into a Card game) method. 
 
 
1. EPIC Method 
 
EPIC method realize an educational game by exchanging the original playing cards for new 
cards including information of problem solving where the new cards have the characteristics 
required by the original game [4]. The game rules to operate the new cards are almost 
preserved, because the new cards have the required characteristics. Figure 1 shows a 
framework of EPIC method. In the following chapter, we explain this figure in details. 

As a result of examination of rules in 72 playing card games, it was found that there 
were only three kinds of operations using the values of properties of the playing cards. The 
operations are (1)distinction, (2)comparison, and (3)calculation of values of properties of 
the cards. For example, a card called “seven of hearts” has “♥” as the mark (it is also known 
as suit) and “7” as the number. “Seven of hearts” is a card name. “Mark” and “number” are 
property names. “♥” and “7” are values of the properties. In a playing card game, a player 
distinguishes “♥” and “♣”, compares “7” and “8”, or calculates “7” + “8”. 

Possible operations for each property are decided depending on nature of the 
property. We call the natures as “data type”. According to Stevens’ theory of scales of 
measurement [5], Stevens called the nature can be distinguished “nominal scale”, the nature 
can be ranked “ordinal scale” and the nature can be calculated “interval scale”. 

In this paper, we deal with the learning activity that a learner derives unknown 
information (i.e., answers) from the given information (i.e., episode, question) by using 
his/her knowledge. We call the given information as “problem” in this paper. Here we could 
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Figure 1. Model of EPIC Method 

 
show the similarity in the structure of problem and the playing card. The problem that has 
the similar structure doesn’t have complete information included in the playing card, but the 
lacking information could be derived from the give information. The deriving process is 
so-called "problem-solving process". Therefore, we prepare new cards with problems and 
exchange playing cards for the new cards. The game made by the exchange is useful for 
learning, because a player is required to solve problems to use the cards. EPIC method 
includes the criteria to judge the similarity between the playing cards and problems from the 
viewpoints of "operations of the cards" and "required data types of the operations". Because 
of page limitation, the details of the method are omitted in this paper. 
 
 
2. Evaluations of EPIC method 
 
We first tried to confirm EPIC method could make enough number of playable educational 
games. It is a fundamental evaluation of EPIC method. We made 120 games by EPIC 
method, and played each game for 20 minutes. We confirmed all 120 games were playable. 

Next, we have developed a system that generates computer-based educational games 
based on EPIC method. This is a prototype to demonstrate the possibility of EPIC method. 
We asked 34 subjects to play 8 game applications made by the system and to answer 
questionnaires. The result suggested that educational games made by EPIC method were 
useful for problem solving exercises while keeping the characteristics of the original games. 
 
 
3. Conclusions 
 
In this paper, we have proposed EPIC method to transform an existent playing card game 
into an educational game for problem solving by exchanging playing cards of the original 
game into new cards requiring problem solving activity to use them. This method is realized 
as a system that can generate useful educational games automatically. 
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