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Introduction

When I got my first teaching assignment in 2006, I took over teaching computer programming. 

The previous course focused on traditional programming problems, such as finding prime factors or 

counting how many ways you can rearrange the letters in the word "MISSISSIPPI."   This course had 

22 students enrolled, barely enough to run.  When I took over the class, I tried a different approach: 

teaching computer programming through making computer games.  Over the last three years, the 

course has grown to include 3 classes of 30 students each, with both a beginner and advanced level.

The popularity of the course format aside, I have often wondered about the effectiveness of my 

teaching approach.  What specific benefits do students really receive when learning to make computer 

games?  Does the craft of building computer games reinforce skills in other subject areas?  In this 

literature review, I attempt to uncover what the literature has shown to be the value of making computer 

games on young minds.  First, I will examine the early attempts to understand how computer 

programming benefited young practitioners.  Next, I examine how computer game programming came 

about as a separate entity, and what the studies have shown regarding it's benefits.  Finally, I will 

summarize the findings and make recommendations for future studies.

Literature Review

The study of computer programming on youth began in the late 1970s and reached its stride in 

the 1980s, resulting from the introduction of the cost-effective but sufficiently powerful 

microcomputers, and its synergy with Logo, a child-friendly computer programming language.  By 

1983, programming had become entrenched in many elementary and secondary schools across the 

United States, with 47% of elementary schools and 76% of secondary schools offering at least one 

computer programming class. (Becker, 1983)
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Many researchers from this time argued for the benefits of young people learning to program 

computers.  In his landmark book, Papert (1980), the creator of Logo, argued that computer 

programming offers a unique experience to practice systematic thinking, which he regarded as a rare 

and much needed opportunity in American culture. Feuzig, Horwitz, and Nickerson (1981) that 

learning to program would help students develop self-awareness of how they solve problems. Linn 

(1985) argued that the precision and structured thinking required to program computers would enhance 

the problem solving abilities, planning and sequencing skills, and logical reasoning of children and 

adolescents.   

Over the course of this decade, many researchers put these hypotheses to the test, but with 

mixed results.  Ahmed (1992) analyzed 21 of the major studies that attempted to find a link between 

computer programming and enhancing general cognitive abilities (such as creativity and general 

academic achievement), enhancing specific cognitive abilities (such as reasoning skills and planning 

skills), and/or developing problem solving skills.

Ahmed (1992) found the literature on this subject to be flawed.  He claimed that the results 

were tainted by one or more of four fundamental flaws.  First, sample sizes were often too small to be 

meaningful, and the process of selecting these sample populations was not always reported, leaving 

speculation about socio-economic bias.  Second, some studies took place over too short of a period of 

time for their results to be meaningful.  Third, some programming classes were taught by teachers with 

no training or ability, or were not equipped with sufficient computers to make a significant difference.

Despite the flaws, Ahmed found that when the literature was examined as a whole, the 

conflicting studies actually proved the opposite: that there was no relationship between computer 

programming and students' cognitive abilities.  He came to this conclusion because this was the 

conclusion of the studies with the least flaws, thus weakening the claims of studies that championed the 
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benefits of programming for young minds.

It is at this point that we start to see a significant shift in the literature.  With the conflicted 

results of a over a decade of study on the benefits of computer programming on cognition, empirical 

studies on the benefits of cognition and computer programming begin to disappear from the literature. 

Ahmed noted that perhaps the discouraging results from the studies in the 1980s were the result of 

researchers jumping to experimental studies without having a solid idea of how computer programming 

was taught or ought to be taught.    Another issue that Ahmed noted was the fact that most studies that 

tested the relationship between learning to program and cognitive enhancement did not differentiate 

between students who successfully acquired programming skills and students who did not.  He argued 

this was a relevant distinction, for it was unfair to assess the effects of learning programming on 

cognition if the student had not acquired programming skills in the first place.  

Ahmed recommended that a descriptive study of the field of computer programming education 

should be conducted prior to further field studies on the benefits of this computer programming.  As if 

in accordance with his recommendations, studies from the mid 1990s to present make few bold claims 

about the benefits of computer programming education, and instead explore how to best conduct 

computer programming education.  

This set the stage for the production of computer games as an educational activity to enter the 

literature as a separate entity from computer programming, often coming under the umbrella of "new 

media" rather than computer programming itself.  Researchers such as Kafai (1995) saw problems with 

the way computer programming education took place in many schools.  Kafai argued that many 

programming activities in K-12 computer classes were not relevant or engaging, and therefore fewer 

students were not acquiring sufficient programming skills to make a difference in their cognition.  In 

his study, which followed two elementary school classrooms over four months, he wanted to test 
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whether there was a difference between students producing software programs (like those typical of 

1980s computer classrooms) and students making computer games.  Kafai pointed out that computer 

games were a central part of contemporary youth culture, and that creating video games combines the 

intellectual rigors of computer programming while making it relevant to students' personal interests. 

He also pointed out that while there was a growing body of literature expounding the virtues of 

educational video games, there was a complete dearth of research on the education of producing video 

games.  

Kafai compared students who used Logo to write software about fractions to students who used 

Logo to make games to teach fractions.  Kafai found that students who wrote the video games were 

easily able to incorporate their own personal interests into their projects, and were therefore more 

personally invested in their work.  Students also tended to focus on making their games fun, which 

forced them to think about fractions in new and different ways.

Kahn (1999) experimented with the value of using computer games to learn computer 

programming itself.  With a small population of 24 grade four students, and over three periods of 45 

minutes, he showed that students  reported they enjoyed the programming puzzles and were able to 

rapidly acquired sophisticated programming skills from his game project.  This lent weight to the 

theory that if computer programming was more fun, students would find it easier to master the craft.

The study of youth producing computer games was not just confined to math and programming 

skills; Pelletier (2005) studied how the process of designing computer games could be used to teach 

media literacy.  Pelletier conducted her research with the "Making Games" project, a project that 

investigated how computer games might be studied in English and Media Studies classrooms.  The 

study, which involved a single grade eight class, took place over a six week period.  Students used a 

game-authoring tool to create their own computer games, and Pelletier showed that by doing so, 
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students are giving the opportunity to think critically about the role of games in youth culture, such as 

deconstructing the gender stereotypes in the games.

As the twenty-first century unfolded, Willet (2007) identified a growing problem in using 

computer games to teach programming.  The computer gaming industry had grown tremendously over 

the years, greatly advancing the limits of computer graphics, and creating many innovations in game 

play and engagement.  However, the students in her study were still programming games using tools 

from an older era.  Subsequently, she found that students' standards for their own games grew at the 

same rate, while the tools empowering their creative energies were stagnant.  Thus, the outcomes of 

such projects often disappointed their young creators, defeating the purpose of using games to teach 

programming in the first place.

Recommendations

Although the studies by Kafai, Kahn, and Pelletier show some promise for using computer 

game design as a  way to teach computer programming with possible fruitful connections to other 

subject areas, these studies are not substantial enough to give any indication of how effective this 

model is.  All of the aforementioned studies suffer from too small sample sizes to make any solid 

conclusions.  However, the anecdotal evidence does suggest that using computer games to learn 

programming is an improvement over traditional models.

Future studies of the benefits of computer game programming need to be based on large, diverse 

sample populations and sufficiently long durations so that their findings carry weight.  They must be 

conducted with tools that do not artificially limit the imagination of students, but empower it. 
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Conclusion

As computers became widely available during the personal computer revolution of the 1980s, 

many researchers believed that the act of computer programming would enhance the cognitive abilities 

of youth.  This became problematic to prove, however, as best practices for teaching computer 

programming to young people had not been established.  Some students simply did not take to 

programming, so it was not surprising that they received no cognitive benefits from the process.

In the following decade, researchers focused on learning how to better teach computer 

programming to youth.  With computer games becoming such a part of youth culture, researchers 

naturally focused on teaching programming through creating computer games, and found this model of 

education to be far more engaging to students.  Researchers identified potential benefits to students 

who make computer games in the subjects of math, literacy, and media education, as well as in learning 

to computer program itself.

 Although beset with it's own unique challenges, the literature shows that producing computer 

games is an engaging way to teach computer programming.  The literature has also shown that 

producing computer games may have other applications in the study of mathematics, literacy, and 

media education.  However, the literature is still devoid of studies with sufficient sample populations 

and study durations to make a truly significant statement about the efficacy of computer game 

programming in education.   Hopefully such studies will be prompted by the promising anecdotal 

evidence currently presented in the literature. 
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