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Abstract 
 

The educational system in the U.S. needs a "paradigm change" (Reigeluth & Karnopp, 2013) or an 
"educational sea change" (Shute, 2007). Schools should prepare students for the information age society in which 
we are living (Reigeluth & Karnopp, 2013; Shute, 2007). There are many lessons we, as educators and instructional 
designers, can learn from games (Gee, 2003) to enhance or even reinvent our classes and ultimately our schools. 
Designing the class as a game can promote active learning in K-12 education and lead to improvement in students 
learning. The aim of this review paper is to a) identify the game elements that can be used in classrooms to motivate, 
engage, and challenge students and maintain their interest, b) discuss the research studies that have been done in this 
area, and c) provide future research suggestions at the end. The literature suggests that there are tangible 
improvements in students' attendance rate, grades, systems thinking, and some insignificant improvements in 
students’ teamwork and time management in classes or schools that used gameful learning. 
 
Key words: Gameful learning, active learning, K-12, game-like learning.  

 
“Children learn as they play. Most importantly, in play children learn how to learn.” – O. Fred Donaldson 

 
Forty-seven percent of students in the United States reported that boring classes were a major reason for 

dropping out of school, 81% said that school was not relevant to their lives, 69% indicated that they were not 
motivated to work hard, and 35% said that “failing in school” was a key factor for dropping out (Bridgeland, 
DiIulio, & Morison, 2006). Additionally, other reports like Nation at Risk (Gardner, Larsen, Baker, & Campbell, 
1983) have criticized the performance of the schools in the United States. These alarms about the educational system 
in the U.S. suggest the need for a "paradigm change" (Reigeluth & Karnopp, 2013) or "educational sea change" 
(Shute, 2007). In other words, the educational system needs adjustment. 
  Today’s complex and interconnected society requires students to acquire new types of competencies to be 
successful (Reigeluth & Karnopp, 2013; Shute, 2007). Schools in the 21st century should prepare students for living 
in this complex world, equip them with 21st century skills (e.g., systems thinking, critical thinking, team work, and 
time management), provide learning for all of the students instead of ranking them with standardized tests (Jackson 
2009; Reigeluth & Karnopp, 2013; Shute, 2007; Shute & Torres, 2012).  

What do we need to reform education? According to the suggestions from The Silent Epidemic (Bridgeland 
et al., 2006), we should enhance teaching and curricula to make school more relevant and engaging, and strengthen 
the connections between work in real life and school (i.e., 81% of the students in this report said there should be 
more opportunities for real-world learning). This report also recommends improving instruction, and providing 
access to learning supports for struggling students so they can perform well.  

Teachers often try to sustain motivation and engagement throughout the class so their students can learn as 
much as possible (Smith & Cardaciotto, 2012). In the traditional teaching approach (i.e., students passively listen to 
the teacher’s lecture) sustaining engagement is difficult to achieve, however educational scholars are looking for 
new instructional methods to achieve that goal (Fishman, 2013).  Designing game-like environments or designing 
the class as a game can be one solution to these problems.  

The majority of people have played games and have likely experienced being fully engaged and motivated 
while playing those games. Forty-two percent of Americans play video games regularly, or at least three hours per 
week (Entertainment Software Association, 2015). Why are games so interesting, and what can we, as educators, 
learn from games to make learning more engaging and motivating?  Well-designed games provide players with 
many ways to be successful by maximized choices, and minimized cost of failure (Gee, 2003). Well-designed games 
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also motivate and engage players via ever-increasing challenges, constant feedback, problem-solving, interaction, 
and rewards (Fishman, 2013).  
  Using games as learning tools both in and outside of classrooms is known as game-based learning (GBL; 
Gee, 2003; Prensky, 2001). Recently, the idea of using game elements in formal classes to make classes like a game 
has been receiving attention (Fishman, 2013; Sheldon, 2012; Shute, Ventura & Torres, 2012). While games can be 
used as a part of a game-like environment, the basis of this idea is to design the class or curricula as a game to entice 
students to get involved in class activities and practices. Generally, game-like environments support students 
learning through their mistakes, rewarding their meaningful actions, making students enjoy the class environment, 
and engaging students in problem solving—just like when they play a game (Sheldon, 2012). The educator's goal, in 
this type of environment, is to promote active learning to help students learn better while they have fun because 
enjoyable learning should be one aspect of schools in the 21st century (Reigeluth & Karnopp, 2013).  
 

Definitions 
 

Active Learning 
 

Active learning is an umbrella term referring to “any actions in a learning environment that make students 
do things and think about what they are doing” (Bonwell & Eison, 1991, p. 5). Additionally, active learning is not 
just focused on developing students' knowledge, it is also about helping students develop their skills and abilities by 
providing opportunities “to talk, listen, read, write, and reflect as they approach course content” (Meyers & Jones, 
1993, p. xi). Actually, there is no unique definition for active learning and it really depends on the subject matter 
area and group of learners (Kane, 2004).  
 
Gamification 
 

Gamification is also a broad, new term which refers to using video game elements or mechanics (e.g., 
levels, badges, and points) in non-game contexts to make the environment (e.g., face to face or online class) more 
interesting for the users or the learners (Deterding, Sicart, Nacke, O’Hara, & Dixon, 2011). According to the 
literature, some researchers have tried to come up with new terms like "gameful design" (Fishman, 2013), "game-
based pedagogy" (Shute & Torres, 2012), “multiplayer classroom" (Sheldon, 2012), and "game-based teaching" 
(Jackson, 2009). They did so to emphasize that what they tried to do was creating a full game experience for 
students including all of the game elements (Llagostera, 2012) rather than using some game elements (e.g., points, 
badges, etc.) which is commonly known as "gamification" (Fishman, 2013). However, some researchers still use the 
term "gamification" to describe a gameful environment like Quest to Learn (Lee & Hammer, 2011; Holman, 
Aguilar, & Fishman, 2013).  

 
Goals and Focus 

 
The aim of this review paper is to a) identify the game elements that can be used in classrooms to challenge 

students and maintain their interest, and b) discuss the research studies that have been done in this area. My focal 
question is if the design methods and principles that work to motivate and engage players in games can also 
motivate and engage learners in K-12 classrooms to help them learn better?  

 
Method 

 
Procedure 

 
The focus of this paper is about designing an entire course as a game. We started with articles which were 

more related to the use of game elements in class and then we tried to find more articles about studies related to 
turning the class into a game-like environment.  

 
We collected relevant articles from the following online databases:   

• ERIC, a database that provides extensive access to educational-related literature.  
• Web of Science, another well-known data base which Includes Science Citation Index, Social Science 

Citation Index, Arts & Humanities Citation Index, and the Conference Proceedings Citation Index in 
Science and Social Science. 
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• Google Scholar, which provides a simple way to broadly search for scholarly literature. Google 
Scholar helps to find relevant work across the world of scholarly research.  

Inclusion Criteria 
 

We accessed full-text, peer-reviewed papers and dissertations. The main keywords we used were game 
mechanics, game-based pedagogy, gameful learning, game-like, game elements, active learning, in-class, game 
theory, engagement, motivation, and k-12. These keywords were combined to find peer-reviewed articles written by 
leading authors in journals like Computer and Education, International Journal of Game-Based Learning, Teaching 
Education, and many others. The inclusion criteria consisted of relevance to the topic, related review papers, and 
experimental-design studies. After an initial screening, 100 related articles were collected, and after in-more-depth 
screening we kept 18 related articles to conduct this literature review.  

 
Literature Review 

 
“Do not keep children to their studies by compulsion but by play.” – Plato 

 
There are a lot of research on active learning, motivation, engagement, and even game-based learning 

available. When looking at these terms, we see an invisible connection between them and the topic of this literature 
review. However, there are few studies about designing an entire course as a game. We start this review with active 
learning, an important part of the topic of this review paper. 

 
Active Learning 

 
Several studies have shown advantages of active over passive learning approaches (e.g., Prince, 2004; 

Smith & Cardaciotto, 2012). Other articles have focused on how to create active learning environments with 
different methods like collaborative learning, problem-based learning, role-plays, debates, team work, pair 
discussion, and other activities (Auster & Wylie, 2006; Prince, 2004).  

One interpretation of active learning provided by many educators was that all kinds of learning are by 
default active, and if students are coming to class, learning the materials, and getting grades just by sitting and 
listening to their teacher, then they are participating in an active learning environment (Bonwell & Eison, 1991). 
This way of thinking about active learning was criticized by Bonwell and Eison (1991) and they added that "students 
must do more than just listen: They must read, write, discuss, or be engaged in solving problems. Most important, to 
be actively involved, students must engage in such higher-order thinking tasks as analysis, synthesis, and 
evaluation" (p. 5). On the other hand, Kane (2004) argued that there is no solid definition or methodology for 
creating active learning environments and it actually depends on the subject areas and group of learners.  

Shute (2007) and Jackson (2009) have argued that the traditional lecture-based and teacher-centered model 
should be revised, if not replaced, with alternative ways of teaching to put students in an active learning context 
which lead to more effective results for students (i.e., results related to acquiring knowledge and skills students need 
for their life). Learning environments should be interactive, gain and sustain attention, include formative feedback 
(e.g., Shute, 2008), and have different levels and appropriate challenges (Shute & Torres, 2012). 

 
Why do games engage and motivate us? Elements of well-designed games 

 
People tend to have great memories from playing their favorite games in childhood, and continue to play 

different and more complex games as they grow up. How can games motivate and engage us? To answer this 
question, we looked at many articles. There are some review papers and book chapters (e.g., Ke, 2008; Prensky, 
2001; Shute & Ke, 2012) about games and game design trying to identify what are the elements of well-designed or 
good games.  

Shute and Ke (2012) pointed out that good games should grab the attention of the players using different 
stimuli and retain that attention with challenges that are neither too difficult, nor too easy. If the game is too easy, 
the players would get bored, and if the game is too difficult, the player may become frustrated (Csikszentmihalyi, 
1996). Shute and Ke (2012) also mentioned that the challenges in good games must be in line with players' skill 
levels (i.e., as players go through the game's different levels, the challenges become more difficult).   

Prensky (2001) looked at games from a componential perspective and noted that games include key 
elements like rules, goals, interaction, outcomes and feedback, conflict, and story. These elements can facilitate 
immersion into the game. From the literature, we gleaned a pattern of key elements which appears across paper 
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discussing game elements. This pattern started as early as the 1970s and continued to the present. For example, 
Avedon (1971) defined ten elements of games (all games and not just digital ones) as: (1) purpose of the game, (2) 
procedure for action, (3) rules governing action, (4) number of required participants, (5) roles of participants (i.e., 
indicated functions and status), (6) results or pay-off, (7) abilities and skills required for action (three behavioral 
domains: cognitive, sensory-motor, and affective), (8) interaction patterns, (9) physical setting and environmental 
requirements, and (10) required equipment.  

Lack of motivation was a main reason for students dropping out of school (Bridgeland et al., 2006). In the 
same report, 81% of students who drop out of school mentioned that school is not relevant to their lives. According 
to Keller and Suzuki (2004), the ARCS model (i.e., attention, relevance, confidence, and satisfaction) can predict 
whether or not learners are motivated and relevancy of the learning content, environment, and activities is an 
important part of the model (i.e., it what students are learning is not relevant they see it as boring). Therefore, it is 
not surprising to see students become demotivated in schools when what they do and learn in schools is not 
considered relevant to their lives.  
  According to Vockell (2004), we have intrinsic and extrinsic motivations. The traditional approach of 
teaching is more based on extrinsic motivation (e.g., grades and ranking in standardized tests), whereas the new 
approach of teaching in schools in the information age need to intrinsically motivate their students (Reigeluth & 
Karnopp, 2013; Sheldon, 2012). Vockell (2004) believes that it is a huge advantage if a student has intrinsic 
motivation to learn (i.e., he or she wants to learn because it is beneficial and even enjoyable). He pointed out the 
factors that promote intrinsic motivation in different contexts including educational contexts: challenge, curiosity, 
control, competition and cooperation, and recognition. Looking at these factors, it is clear that games, to a high 
degree, have these same factors.  

There are a lot of lessons educators can learn from games, such as learning from mistakes (Gee, 2003; Gee, 
2009; Jackson, 2009; Sheldon, 2012). That is, games provide an opportunity for players to experiment and fail 
repeatedly. In many games, players learn how to play the game by making mistakes many times and learning from 
each mistake through ongoing feedback (Gee, 2009; Shute & Ke, 2012). In other words, players can keep trying 
until they succeed, and this process has little cost or risk for them (Lee & Hammer, 2011). In contrast, students in 
schools with the traditional approaches have few opportunities for trying and failing and the cost associated with 
failing is high. A goal of schools in the 21st century should be helping students to see failure as learning moments 
(Lee & Hammer, 2011) rather than negative experiences. One reasonable question to ask is: Isn’t school already like 
a game? Next, we will explore this question.  
 
Isn’t school already a game? 

 
It is clear that there are some similarities between games and schools: both of them have clear goals, 

include certain challenges, need practice to succeed, and use assessment to judge performance (Holman et al., 2013). 
Additionally, students get points and grades for doing their homework and taking their exams, there is a reward and 
punishment system for desired and undesired behaviors, and students level-up if they do well in a school year (Lee 
& Hammer, 2011). Thus, ironically, school is in some ways like games (Jackson, 2009). Why do we need to turn 
classes into games then if they are already games or gamified?  

To answer that question, we should pay attention to the student’s dropout rates and their performance in 
school (Bridgeland et al., 2006). Schools tend to fail to engage students and many students do not describe their 
class activities as interesting or engaging (Lee & Hammer, 2011). Fried (2005) also thinks grades, schools' common 
reward system, "take the fun out of learning", (p. 24). Another reason that schools are not interesting for students 
can be the scarcity of students’ choices. As Jackson (2009) indicates, the choice element in games (i.e., the choice of 
playing or not playing the game and also choices within the game like which level to start with) is possibly one of 
the differences between games and schools. Therefore, schools failing in engaging and motivating students tend to 
be poorly designed games that need to be redesigned. Next, we will discuss the major aspects of a class as a game.  

 
Major aspects of a class as a game? 

 
  Like the various types of games that we know, a gameful class (Fishman, 2013) or a game-like 
environment (Sheldon, 2012) can take a variety of forms. According to the literature, current game-like 
environments are designed based on a major game type: massively multiplayer online role-playing games or 
MMORPGs (i.e., online games that many game players participate in them in real-time) (Sheldon, 2012). Games 
like Everquest, Dark Age of Camelot, and World of Warcraft are examples of MMORPGs. Choosing this type of 
game as a basis for designing classes as games is a natural choice because there are a number of students (players) 
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present in class (real-time environment) who can form a MMORPG (Sheldon, 2012). After reading about some 
game-like classes (Fishman, 2013; Jackson 2009; Sheldon, 2012) and game-like schools like Quest to Learn (Shute 
& Torres, 2012), several characteristics of these types of environments have been identified. 
  Specific goals: Having specific goal(s) is one of the most important elements of well-designed games 
(Shute & Ke, 2012). A game-like environment should have specific goals. Having clear goal(s) for a class is not a 
new aspect for game-like classes. As Sheldon (2012) points out, the educational goals in multiplayer or game-like 
classes do not change; however, the path to achieve those goals changes. To redesign his class as a game he 
modified the syllabus to use game-like terminology (e.g., battles instead of tests, experiment points instead of 
grades, etc.) which reframes the goal of the class from a standard syllabus to a multiplayer classroom syllabus. 
  Rules: When designing a game, it is necessary to stablish a set of rules. For example, if there is a 
competition throughout the class, it must have certain rules that everyone should obey (Sheldon, 2012). For 
example, some reported rules are: each person would be in level 1 in the first day of the class (the highest level is 
level 10), there should be at least 3 members for each group, the members of a groups would be selected by the 
teacher of the class, assignments should be 100% correct and you have multiple attempts, and so on. These rules and 
any other rules determine how the class is designed and students can clearly understand how things work in this new 
environment.  

Avatars: Generally, an avatar is the online representation of a game player in a game or social network 
(Sheldon, 2012). In most of the game-like classes students had to choose their own avatars (i.e., a name of a hero 
they like with a picture representing the hero and the student). A group also could have an avatar associated with it. 
Here are some examples of avatars from different classes that were reported by Sheldon: Princess Peach, Thunder 
Cannon, Zombie Apocalypse, Jake the Barbarian, and Earthshaker. Avatars can provide a sense of ownership for 
students and indirectly enter them into the world of the class game on the first day of the class (Sheldon, 2012). 
  Game language: All of the examples of designing an entire class as a game have, in one way or another, 
come up with a game-like language using games terminologies. For example, Sheldon (2012) used the following 
terminologies in his class:  
 

Table 1. Terminology Map of a multiplayer classroom syllabus 
Normal Class Multiplayer class 

 
Student Player 

Teacher Game Master 

Student Name Avatar Name  

Team or group  Guild  

Write  Craft 

Take Quizzes/Exams Defeat/Fight Monsters 
(Mobs) 

Presentations  Quests 

Individual Presentations  Solo Quests  

Two or More Students Not in the Same Guild 
Presentations  

Pick-up Group Quests 

Section of the classroom  Zone 

Note. From “The multiplayer classroom: designing coursework as a game,” (Sheldon, 2012, p. 32). 
 
Other terminologies have been used in different cases. For instance, in Quest to Learn students go through 

ten missions instead of saying ten weeks (Shute et al., 2012). Jackson (2009) also used three levels of assignments 
called Proficient, Expert, or Guru for easy to hard assignments. Called digital natives (Jackson, 2009) and the gamer 
generation (Sheldon, 2012), today's students can instantly make connections to the new language of games in classes 
and it may change the way they think about class right at the outset.  

 Flexibility and different choices: A key factor in the success of games in real life is flexibility (Sheldon, 
2012). The Game Master (i.e., the teacher) should always be prepared for unexpected situations, and be able to make 
some adjustments when needed. "The best teachers think on their feet" (Sheldon, 2012, p. 22). For example, the 
teacher can rearrange the class environment in different ways to have two groups (guilds) competing against each 
other on the midterm exam (defeating monsters).    
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 Multiple attempts and formative feedback: Students in game-like environments should be able to try and 
fail multiple times and learn from their mistakes (Fishman, 2013; Jackson, 2009; Sheldon, 2012). Game-like 
learning environments should provide formative feedback (Shute, 2008), which is an essential aspect of any 
successful learning environment. Many game-like classes in the literature included this important feature in their 
classes. Some of them (Sheldon, 2012), however, put some restrictions on the number of attempts or provide more 
points if the students completed their quests on their first attempt. 

 Randomness and uncertainty: Sheldon (2012) specifically used random dice roles to determine players 
next quest in class. Some of the students may not have any quests for the next class and some may have more than 
one quest. He reported that this feature of his class excited his students and they liked this excitement. Some other 
cases, reported in Sheldon's book, replicated his randomization method to bring the element of uncertainty to their 
classes. 
  Purposeful grouping: This factor has been taken very seriously in game-like environments (Fishman, 2013; 
Jackson, 2009; Sheldon, 2012). In short, the game master (teacher) should know all the students (players) and their 
skills and purposefully put them in different groups (guilds). If this kind of grouping takes place in the game-like 
environment, it can help to improve the performance of all of the students (Jackson, 2009; Sheldon, 2012). For 
example, in one case the game master put those who weren’t interested enough in participating with students eager 
to be a part of discussions to leverage the motivation of those uninterested students (Sheldon, 2012).  

 Challenge: Game-like classes have challenge starting from easy-to-do to difficult (Gee, 2009; Jackson, 
2009; Shute & Ke, 2012). These challenges should target students' Zone of Proximal Development (Vygotsky, 
1978) to make learning challenging but still attainable (Jackson, 2009). For instance, through the leveling process 
(i.e., going from level 1 to level 10) in Sheldon's (2012) class, students would face appropriate challenges. In 
Jackson's (2009) class, students would fully complete each level before facing the next challenge. It is expected that 
students who are challenged to acquire the needed skills for each level as they go forwards are able to handle the 
challenges in higher levels.   
  Well-designed behavioral management system: Some terminologies used in game-like classes are about 
behavioral management (i.e., positive reinforcement, negative reinforcement, etc.). Sheldon (20012) used 
Experience Points (XP) instead of grades. For example, students in Sheldon's class could collect 1860 XPs to go 
from level 1 to Level 12.  Robert Louis, a math teacher in Stevenson Middle School (Sheldon, 2012), also created an 
interesting behavioral management system. For example, if the students don’t close their laptops they receive 
negative XP. He reported that as soon as -50 XP was introduced, no laptop was dropped from the tables.   

It is important to keep in mind that these game-like environments can be designed differently for different 
contexts or for different learners. It is expected that some new factors emerge from each game-like class as more 
classes get redesigned. Examples of classes designed as a game will be discussed next.  

 
Examples of designing the class as a game 

 
There are two major examples to refer when it comes to designing classes as games: 1) Quest to Learn, a 

new school in New York City, designed to include a game-like instructional system that provides a dynamic, 
interdisciplinary curriculum, as well as immersive, challenge-based learning experiences (Lee & Hammer, 2011; 
Sheldon, 2009), and 2) Lee Sheldon's book called The multiplayer classroom: Designing coursework as a game. 
This book is about Sheldon's experience of turning his class into a game. Many teachers got inspired by reading this 
book and started to adapt this method to help their students learn more effectively (Fishman, 2013; Jackson, 2009; 
Sheldon, 2012). The lack research studies show that there is a need for doing some empirical research studies in this 
area. In the following paragraphs, we synthesized the commonalities and differences in these two sources. 
  There were eight case studies reported in Sheldon's book (2012). His own class, introduction to game 
design for undergraduate students, was about game design and development and he claimed that he could not find 
any subject matter to which this method can't be applied. These eight different cases (i.e., in history, math, biology, 
computer science, media, and education). Moreover, Quest to Learn is a school and has many classes and the entire 
school is based on game-based pedagogy (Shute & Torres, 2012). Additionally, Fishman's (2013) report, suggest 
that this method is not dependent on the discipline or topic of the class.  
  Eight case studies in Sheldon's book (2012) including his own class reported their findings after 
redesigning their classes as a game. All of the eight cases reported 100% attendance. The same results were seen in 
other reports and studies (Fishman, 2013; Jackson, 2009). Moreover, students’ opinions about their game-like 
experience showed that they really enjoyed the new atmosphere (Sheldon, 2012) and they even requested that all of 
their classes be turned into games (Jackson, 2009). Most of the instructors in the case studies mentioned that they 
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really cared about their students' attendance rates and grades. However, the educators in Quest to Learn were 
interested in 21 first century skills.   
  Shute and Torres (2012) conducted an evaluation study to determine the goals of Q2L and then they 
attempted to evaluate Q2L's success in another study (Shute et al., 2013). There were three main school-level goals 
pertaining 21st century competencies: Systems Thinking (i.e., a way meaningfully construct knowledge from an 
analysis of the whole and its parts), Teamwork (i.e., students collaborate to meet common goals, support and learn 
from each other, and solve problems), and Time Management (i.e., planning, organizing, handling goals and 
priorities, and meeting deadlines). Shute and colleagues (2013) found that there was a significant improvement in 
students’ systems thinking (for the first cohort from September 2009 to May 2011: t (34) = 3.72; p < .001 and for the 
second cohort from September 2009 to March 2010: t (21) = 4.20; p < .001). However, the team work and time 
management did not improve significantly.  
 

Summary and Conclusion 
 

  The educational system in the U.S. needs a "paradigm change" (Reigeluth & Karnopp, 2013) or an 
"educational sea change" (Shute, 2007). Schools should prepare students for the information age society in which 
we are living (Reigeluth & Karnopp, 2013; Shute, 2007). There are many lessons we, as educators and instructional 
designers, can learn from games (Gee, 2003) to enhance or even reinvent our classes and ultimately our schools. 
However, designing classes as games (Fishman, 2013; Jackson, 2009; Sheldon, 2012) is not the only way to answer 
the need for education reform.  The literature suggests that there are tangible improvements in students' attendance 
rate, grades, systems thinking, and some insignificant improvements in students’ teamwork and time management. 
In Figure 1, we illustrated the concept of game-like classes which was derived from the literature. A game-like 
environment can integrate other methods of learning such as project-based learning, problem-based learning, 
collaborative learning, and so on to promote active learning and help students learn more effectively.  
  

  
Figure 1. Game-like class with game elements. 

 
  The dearth of empirical research studies in this area provides an opportunity for educational researchers, 
game designers, teachers, and others to conduct rigorous research studies with to help expand our knowledge about 
the advantages and disadvantages of this new method of teaching and learning. Studies should look at learning 
processes, engagement, motivation, learning 21st century skills, and other important constructs rather than just 
students’ attendance or final grades. Sheldon (2012) believes that in the near future researchers will obtain grants to 
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study the effectiveness of the multiplayer classroom. As we go forward in today’s world we need new methods of 
teaching (e.g., game-like teaching methods) and learning that help our children solve the complex problems they 
face. It is likely that designing classes like a game can create a suitable environment for this purpose.  
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