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Who Plays Games?



Some Facts About Game Players

• The average videogame player is 35 years old

• 40% of all videogame players are women

• 69% of heads of households play videogames

• Among teens ages 12-17:

• 97% play videogames (99% boys, 94% girls)

• 80% play five or more different game types; 40% eight or more

• 76% play games as a social activity:

• 65% play with others in the same room; 27% online

• Same-room game play relates positively to civic outcomes

• Game-related social interaction relates positively to civic outcomes

The Educational Research



Effectiveness of Games in Education I

(Randel, Morris, Wetzel, and Whitehill)

• Meta-study of 68 studies from 1963-1991

• Social sciences; mathematics; language arts; logic; physics; biology

• Most effective: language arts and mathematics

• 12 out of 14 studies showed positive results

• Next most effective: social sciences

• 13 out of 46 showed positive results

• 33 out of 46 were as effective as traditional methods

• Game learning overall showed better retention than traditional learning

• Students showed greater interest in topics taught via games or simulations

Effectiveness of Games in Education II

(Fletcher and Tobias)

• Review of research from 1992-2005

• 42 papers directly related to use of games in instructional settings

• Topics:

• Transfer to Real-Life Tasks: 5 positive, 1 neutral, 1 mixed

• Facilitating Performance, Learning, and Transfer: 4 positive

• Transfer to Related Tasks or Domains: 8 positive, 1 neutral

• Effects on Different Variables: 5 positive

• Effects on Cognitive Processes: 9 positive

• Team Characteristics of Game Players: 1 positive, 2 mixed

• Motivational Effects: 3 positive, 2 mixed



Effectiveness of Games in Education III

(Mayo)

introductory physics by 108%. One could certainly
argue that games are about themost interactive type
of content that exists today. If video games are valid
pedagogical delivery vehicles and they reach many
more people than lectures, why dowe not see video
games adopted as the learning vehicle of choice?
Cultural adoption lag exists, but we also face
challenges of quantity, quality, and sustainability.

Quantity
It is often assumed that games with academic con-
tent are inherently uninteresting. Yet, 4 million
children voluntarily play math-and-science–based
exploration games on Whyville.net (7). In my
opinion, most academically developed games
suffer from infrastructural challenges rather than
content challenges, with respect to mass adoption.

Examples include the lack of any distribution
mechanism for the product, the lack of product
discoverability, the prohibitive expense of content
creation, the dearth ofmeaningful assessment (and
therefore of consumer confidence in the product),
and the lack of sustainable business models.

The first infrastructural challenge is the lack of
any mechanism for distribution, sales, or market-
ing.Grantswill not pay for these essential business
functions that are required to reach audiences in
the millions. Instead, academic games are often
relegated to the office shelf or personalWeb site of
their creator as soon as the grant is over. One way
around this dilemma is for a third entity—for ex-
ample, a not-for-profit organization—to take on
the business activities in exchange for intellectual
property rights from the content creator.

Regarding the challenge of discoverability, aca-
demic game producers often use the Web as their
distribution mechanism. However, three-dimensional
(3D) content is not discoverable by search engines,
which read text and text-based tags. For someone
interested in capacitors, for example,Google cannot
discover a virtual 3D capacitor in the middle of a
game about electronics. Therefore, a key need in
the area of 3D immersive games is the institution
of a standardized metadata tagging system that
allows users to locate appropriate 3D content with
the use of common search engines. For the visually
impaired who “see” 3D content only via voiced
expression of tags, this tagging system is crucial. At
present, there are multiple inconsistent tagging sys-
tems in use by specialized communities, but most
games embed none of these.

Expense is also an important factor.User-created
2D content floods the Web. We can imagine a fu-
ture in which the same is true of 3D content, and
this richness of content could spur a concurrent,
expanding user base of 3D games, large and small.
However, the reason that 2D content is so cheap
and easy to generate is the fact that almost all of it
can be easily repurposed: copied, pasted, andmoved
from one application, document, clip-art bank, or
Web site to another. In contrast, 3D content has no
standard file format and thus has a limited ability
to repurpose content between applications. Moving
to a common file format for 3D objects—Collada
and/orX3D (32, 33)—would greatly reduce graphics
development costs, moving high-quality video
game creation into the academic/home-user price
range.

Quality
The ability to distinguish between a high- and low-
quality product will be essential to the growth and
credibility of game-based learning as a field. How-
ever, the first step in delivering quality is to be able
to measure it. Assessment data are notoriously ex-
pensive to obtain, typically costing as much to de-
velop as the original game. Few funders are willing
to bear this double cost. To address this issue, the
Ewing Marion Kauffman Foundation (34) has
begun investigating the possibility of creating a soft-
ware infrastructure to automate certain assessment
tasks, thereby standardizing assessment across dif-
ferent games, lowering the cost of assessment per
game, and making it more likely that researchers
and funders will engage in assessment activities.
Automated assessment is surprisingly advanced in
certain areas: For example, automated essay grad-
ing is now nearly identical to human essay grading
(35, 36).

Games may also extend assessment into new
areas. Whereas we say that we value 21st-century
skills such as problem solving, teamwork, commu-
nication, and leadership, these essential traits are
nowhere to be found on a modern transcript. An
attractive dimension of game-based assessment is
the potential to track sequences of user actions and
communications, then map these onto higher-order

Fig. 3. Protein-sized drone flying over macrophage surface in Immune Attack (9). The player is
required to call neutrophils by using the drone’s ray gun to activate CXCL8 release.

Table 1. Learning outcomes of several games compared to lecture on same material.

Game Topic Audience N (study size) Learning outcome
over lecture Reference

Dimenxian/
Evolver

Algebra High school 193 7.2% (37–39)

Geography
Explorer

Geography College 273 15 to 40% (40)

NIU Torcs Numerical
methods

College 86 2× more time
spent on homework,
much more detailed
concept maps

(10–11)

River City Ecology/
biology

Middle/high
school

≈2000 15 to 18%,
on average

(13)

Supercharged! Electrostatics Middle school 90 +8% (41)
Virtual Cell Cell biology College 238 40%, on average (40)
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Two Examples



SAMR Substitution/Augmentation:

Dimenxian Evolver

SAMR Modification/Redefinition:

River City



Substitution
Tech acts as a direct tool substitute, 

with no functional change

Augmentation
Tech acts as a direct tool substitute, 

with functional improvement

Modification
Tech allows for significant task 

redesign

Redefinition
Tech allows for the creation of new 

tasks, previously inconceivable
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