












play than in the schools they attend." He went OIl to say that such a theory
of learning might be a better fit for the modem world than the traditional
methods.

Beck and Wade also reported that as early as the mid-1980s. UCLA researchers
had· established that "students who also played video games showed
improVed cognitive skills. including improved visualization and mental
maps. Other research has fuund improved visual memory in children as
young as four years old as a result ofplaying video games."

With the adoptioll ofvideo games in the classroom. teachers can adjust to
thls new learning style and better prepare children for the modem world.
In his book. Re-imagtne!~ Tom Peters quoted psychologist Edward de Bono:
"Children should be taught in an active way by doing things and playing
games. It·s very different than what is taught in schools. which involves sit­
ting back and absorbing information."
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Indeed. a study from the NfL Institute for Applied Behavioral Sciences in
Alexandria. Virginia found that the learning retention rates go up to 75 to
80 percent when catering to the learning style ofgamers. compared to the
5 percent learning retention rate of lecture-based instruction.
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No Child Left without a Gamepad
Decades before video games with varying levels of difficulty became mass
culture. Abt saw the opportunity for games to provide instruction that is
"custom-fit" to individual student capabilities.. Even students in the same
nominal grade are at different levels. Some are above average and some are
below average. This is especially true in public schools. which have a
broader spectrum of students. Games can be tailored to match these fmer
gradations ofability.

III addition. Abt contended that games could motivate poor learners who
have skills that are not brought to light using conventional teaching meth­
ods. Games might even identify those skills in students that otherwise
might be written offas not bright or sub par. In the same manner. shy and
withdrawn children could become active and communicative within the
context of a game.



II

There are, after all, different types of learning. In the 1960s, psychologist
Benjamin Bloom created "Bloom's Taxonomy" of three different types of
learning: cognitive, affective, and psychomotor. More recently, Mark Ten­
nant divided learning into attitude, skills, and knowledge (or ASK). Adding
to the debate, Howard Gardner posited seven different types of intelligence
or knowledge: logical-mathematical, linguistic, spatial, musical, kinesthetic,
interpersonal, and intrapersonal. These are just three examples of the ways
that learning has been categorized.

However you subdivide education, though, serious games have the potential
to explore different types of learning, much more than lectures, training
videos, or even books can. Abt spoke of a study that showed, using written
tests before and after a game, that students demonstrated greater learning
from the game than what is usually attained by a lecture in the same
amount of time. "A game," he stated, "greatly accelerates the sequence of
activities being simulated. Game-playing provides an immediate reward to
the individual who makes a correct decision, while the student who fails
to do so knows his mistake at once and can correct his error."

This description aligns serious games with a philosophy called constructivism.
Constructivism has been adopted in many fields over the past decades,
including education. Kathleen Iverson, in her book E-learning Games:
Interactive Learning Strategies for Digital Delivery, summed up a few of the
more common definitions: "Constructivism is an educational philosophy
founded on the premise that by reflecting on our experiences, we construct
our own understanding of the world in which we live." Prensky put it this
way: "Constructivists believe that a person learns best when he or she
actively 'constructs' ideas and relationships in their own minds based on
experiments that they do, rather than being told." Serious games provide
a way for students to not just memorize facts, but also to gain experience
and create their own internalized "model" for how what they learn is
applied to their life.

Clark Aldrich, in his book Simulations and the Future of Learning, said that
much of what is taught today falls into a linear pattern. First one thing is
taught, and then the next, and the next, and so on. Often this progression



is based on what is seen as the most logical way for the material to be
presented. It's not uncommon, though, that the order be arbitrarily
assigned. A better approach, according to Aldrich, is to present the material
in a "cyclical.linear~ and open-ended" manner. This lets the student estab­
lish the order of presentation and repeat those parts he or she doesn't get
the first time, or just enjoys. Just as someone learning tennis practices over
and over, the cyclical approach lets the student practice and map out
what's necessary. Also, an open-ended process encourages exploration and
creativity.

Abt also saw games as a mechanism for demonstrating just learned knowl­
edge and skills within their proper context. "Once a student is in a game,
he is unlikely to withdraw from the other participants or to ignore the moves
they make: Abt wrote. "His understanding of the principles involved is
therefore reinforced not only in what he does but also in what his opponent
and{or partner does." Games further reinforce the mastery of skills and
concepts by dramatizing the relationship or interaction of issues studied.

The Future of Games in the Classroom
To those ofus with an interest in serious games, it seems inevitable that in
the future games will have a bigger role in the classroom. As indicated by
survey result 6.1, 95 percent of respondents predicted that serious games
would become a standard part ofschool curriculum.

Serious Games Survey Result , ..

Question: 00 you think ~erious gomes will become 0 stondord port
of educotion/troining curriculum?

95.24% Yes

4.76% No

(Survey Note: 63 Respondents)



When asked why or why not, the respondents gave a variety of reasons.
Many of the responses were variations of "This generation is used to getting
its information digitally" and "is too media literate and expectant to toler­
ate the lower levels of interactivity and engagement that traditional edu­
cation provides."

A number insisted on the caveat that while serious games may become a
standard part ofeducation and training, it won't happen soon. "The public's
acceptance [and interest in serious games] is too low at the moment," said
one. "It's going to take a long while (until the Gamer Generation is running
the show)," said another, "but eventually it will get there."

Overall, as might be expected, the responses talked about the benefits of
serious games, including

• Ability to model complex systems

• Higher engagement with the material

• Advantages of interactivity when learning

• Similarities to constructivist teaching methods

• Cost savings by reducing skill training time and less expensive than
doing the same training in a real world setting

Already, students of all ages have found certain commercial off-the-shelf
games to be beneficial in the classroom. Monte Cristo Games created their
management simulation titles, including Wall Street Trader, Start-up, and
Airport Tycoon as entertainment, leveraging publisher-funded development
to create a series of simulation games based around a core engine. Despite
being designed as entertainment, university students, especially those in
business school, have found Monte Cristo's products to be useful for training.

Games like Zoo Tycoon and Dance Dance Revolution are being used in some
schools. Dance Dance Revolution, for example, has been used in physical edu­
cation classes in schools in the United States, United Kingdom, and Europe.
As the potential for serious games becomes known, it's likely that more
retail games will include features and support material so that they can be
used more easily in the classroom.



2005's Pax Warrior is an example of a game. designed specifically for the
classroom and could be indicative of future trends. Pax Warrior tackles a
tough topic: the genocide in Rwanda from the viewpoint ofUN peacekeepers.
The game provides a dark lesson in modem history while also demonstrat­
ing the choices faced by the UN peacekeepers during that period. The
designer, Andreas Ua'Siaghail, wanted to show that for every choice there
are troubling consequences. The educational simulation promotes this
idea in dramatic fashion.

Although video games have made some headway into the classroom, the
eventual inevitability of video games in the classroom will depend on
teachers and school administrators. If teachets can be convinced of their
usefulness and can easily bring the games to bear on the day-to-day issues
of modem education, they will begin pressuring the school systems from
the inside to adopt. games. Key to the acceptance of teachers, though, is
proof, backed up by solid research, that the games actually do a better job
than current methods.

Research into Games and Education
There is still very little solid, irrefutable evidence of the effectiveness of
games in the classroom and how serious games compare to more traditional
methods. Eric Klopfer, Associate Professor at the Massachusetts Institute of
Technology (MlT). remarked that the question, "Are games educational?" is
too broad. Clearly, some games are educational and some are not so edu­
cational. Research is still in the early stages, but some ofthe research shows
real promise and demonstrates the potential benefits ofgames.

At least anecdotally, students have shown to be more motivated when given
games to learn with. However, more than motivation is required for learn­
ing, and anecdotal evidence is hard to quantify. Furthermore, the other
educational benefits of serious games are less understood. This is chang­
ing, though, with new studies being conducted every year.

Three significant areas in which research is being conducted are assess­
ment oflearning, cost per student, and the potential uses ofserious games.
Assessment of learning examines how well the student learned what was
being taught. The cost per student, or return on investment of serious



games, is important because or until the cost per student proves to be
less than existing methods, the adoption rate of games in education
will remain low. Similarly, is in how extensively serious
games can be used across a variety of disciplines.

In his 2004 presentation to Serious Games Summit in Washington,
D.C., "What Happens when Go into Any Classroom Situation?", Kurt
Squire, Assistant Professor at the University of Wisconsin at Madison,
pointed out that as an industry, game developers, academics, and educa­
tional professionals still don't know how to make a good serious game nor
do they fully understand how players interpret the content of a game.
Despite their apparent usefulness, games, he said, are not grounded in any
theory of learning.

At the same conference, in his presentation, "Assessment and the Future of
Fluid Learning Environments," Aaron Thibault, Research and Development
Coordinator at the Digital Media Collaboratory in the IC2 Institute at the
University of Texas at Austin, talked about what he called "fluid learning
environments," that is, serious games or other learning systems that
adapted to the students over time. He saw these fluid learning environments
as coming at the intersection of system intelligence, human learning, and
system architecture. Again, the future proved hard to predict.

Thibault also talked about the need to construct a framework for assessment
of game learning, based on cognitive psychology, game design, machine
learning, neurobiology, and educational theory. Until some methodology
can be created and agreed upon, it will be necessary to "keep humans in
the loop." That is, someone will have to be present to administer the neces­
sary tests. Full automation of testing, he added, is not expected to occur for
some years.

Getting into the Classroom Case Study-Power Politics III
Power Politics III is a U.S. presidential election campaign simulator developed
by Kellogg Creek Software, an independent game development company in
Happy Valley, Oregon. The player chooses the candidates who will run,
selecting from real presidential candidates dating all the way back to 1960.



The player then manages the campaign of his or her chosen candidate,
from start to finish, by hiringstaffers, overseeing advertising, and trying to
control the topic of the campaign.. Though designed to be an entertaining
experience•. Power Politics ill provides a detailed view ofU.s. democracy and
the electoral process and has been used by teachers and college professors
to explore the electoral pFO(ess.

Power Politics ill is based on the original Power Polittes game, also designed by
Randy Chase. President of Kellogg Creek Softwaret and The Doonesbury
Election Game created for the 1996 U.S. presidential campaign. Leveraging
the research and development of the previous versions. Chase said, devel­
opment ofPower Politics 111 took a small team less than a year to build.

In spring 2005, Kellogg Creek Software changed its licensing. making Power
Politics III free to educators who wanted to use the game in their classrooms.
The company had always offered a discounted price for teachers and pro­
fessors, but it had sold only a few thatway~ "Schools are struggling for fund­
ing." Chase said. If an independent developer wants to sell to schools, it's
difficult to sell directly to teachers or school systems. Thus Kellogg Creek
Software's new model for the educational version of the game is to give it
away free to teachers who want to use it and seek corporate sponsorship to
provide increased revenue. greater exposure, and so on.

The company's goal with Power Politics ill is to "find creative ways to build
new alliances." Having found little support from the retail game publishers.
Kellogg Creek Software is branching out. forging partnerships with non­
traditional entities outside the game industry. who have not had much
presence in the video games arena before. There is "lots of interest in the
non-game world." Chase said. Many corporations. for example, are looking
to tap into the power of video games. Independent developers, he added.
"have the freedom and flexibility to try" these new alliances and partner­
ships. unlike big retail publishers. who have a vested interest in the status
quo.

Corporate sponsorship comes in a variety offorms. At its simplest, the cor­
porate sponsor allows the game developer to use the corporation's name in
marketing materials. The announcement ofthe new corporate sponsor can
be an event worthy of a press release and generate exposure for the game.



of!)orate sponsorships can also valuable leverage for getting the
attention of other corporations who be interested in supporting
such an effort. "Building credibility is hardest part" Chase said. He
credited the support of The Christian Science Monitor, a national newspaper,
for getting Power Politics III endorsed by the Rock The Vote campaign.

Chase said that the types of companies he has approached for sponsorship
are search engines, technology companies, hardware manufacturers, and
consumer products companies. "All of those companies are looking to get
their names in front of high school students," Chase pointed out. In some
cases, ifit seems relevant, the sponsorship includes content from the com­
pany. An example Chase gave was that in Power Politics III, the headlines that
scroll in the game could come from The Christian Science Monitor.

A more controversial form of corporate sponsorship includes product
placement and other product marketing messages within the game. "We
have to be careful," Chase said, because there is a fine line between profit
from additional revenue and offending the educational world. Teachers
understand that these types ofgames and other educational materials have
to be funded, but they are very resistant to blatant advertising.

To help teachers use the game in the classroom, Kellogg Creek Software col­
lects stories of how other teachers have used the game and provides those
as examples on its Web site. Examples include having the student run a
campaign, and then write a report on how it progressed. Other writing
assignments could be about planning a campaign and choosing strategies
beforehand. "Not all education has to be formal, structured learning,"
Chase said. With that in mind, Kellogg Creek Software tries to make the
game as flexible as possible so that it can be used in a variety of ways.
There's also a private discussion forum on the Web site for teachers to
share ideas with each other directly.

A deluxe version of Power Politics III is available for sale. It features fantasy
elections that would allow players to pit historically inaccurate candidates
against each other, like Hillary Clinton versus George Bush (see Figure 6.2).

The next election is coming, and Chase feels there is a competitive advan­
tage to having the product seen in high schools and universities across the
United States.



FIGURE 6.2

Power PoUtics III

II:) Kellogg Creek
Software. Used
with Permission.

DEVELOPING EDUCATIONAL GAMES
Some years ago, Henry Jenkins and Kurt Squire, co-directors of the Educa­
tion Arcade, surveyed students at MIT for their opinions about educational
games. Many of the responses were as expected, that most educational
games were not very good games and that those games could not match
commercial games in terms of the graphics, audio, and gameplay. Despite
this dismal showing, though, Jenkins and Squire concluded that "it's not
that good educational games can't exist; it's that people making them usu­
ally don't understand the medium."

Chase agreed. He said, "There's an element in education that thinks they
can develop their own games." Unfortunately, not all educators are good
game designers. Experienced game developers are needed to bring serious
games into the classroom. This isn't a one-sided equation, though, because
game developers will need to collaborate closely with education profes­
sionals to ensure accuracy and pedagogical value.



Design Issues
The future of any sort of game in the classroom will be determined by
teachers at all levels of education. If teachers do not see the benefits ofseri­
ous games or consider them a hindrance, the future could be bleak. The
parents of students are another important group to consider.

Aldrich offered the following criterion for educational simulations:

1. In-game scenarios and situations must be both authentic and
relevant.

2. These scenarios should tap into the emotions and compel the
students to act.

3. The scenarios should provide a sense of unrestricted options.

4. The scenarios should be replayable.

Many of the design issues that affect serious games for education were cov­
ered in Chapter 3, "Serious Games Design and Development Issues.» Here we
will focus on the concerns of teachers and parents and how those concerns
might affect the design of serious games for education.

The Concerns of Teachers

Teachers have a history of distrusting mass culture media, going back to
the 19th century and "penny dreadfuls," as the popular paperback novels
of the time were called. Movies, televisions, comic books, and rock-n-roll
music have all drawn the ire of educators who feared the end of literacy
and an appreciation for the classics. Video games are only the most recent
threat to Western Civilization.

This doesn't apply to all teachers, ofcourse. Teachers aren't even unified in
their beliefs about what constitutes education and learning. Constructivism,
mentioned earlier in this chapter, is an example of only one theory of
learning, and even that philosophy is subdivided. There is mild construc­
tivism, radical constructivism, and more, each one emphasizing different
roles and priorities for teachers, students, and even society. Plus, construc­
tivism is not the only significant philosophy of pedagogy.



At an educational conference in 1965, Abt reported that the former head of
the American Federation of Teachers said games would keep teachers too
busy to do their jobs and were also a threat to their jobs. Forty years later,
these fears are still evident. He described the responses of teachers to
games as enthusiastic, ambivalent, or violently opposed. Some thought
that ifgames were used extensively, the teacher would become a coach and
a research director rather than a lecturer and disciplinarian. "In a class
where games are used," Abt wrote, "the teacher must learn to give briefbut
very intensive analyses and explanations, interspersed with longer periods
of observations of student experiments and occasional coaching remarks.
This is entirely different from the continuous pattern ofdoctrinaire topical
material transferred from textbooks to the teacher's mind to the teacher's
mouth to the students' pencils."

Further, Abt talked about teachers objecting to games teaching immoral
behavior. For example. in Empire, a game simulating 18th-eentury trade
between England, Europe, and the various American colonies, players could
engage in activities such as bribing officials, slave-trading. and smuggling.
Students delighted in the illegal activities. to the dismay of the teachers. If
games teach. the question goes, then how can we avoid teaching immoral
or incorrect things in games? What if the games teach the wrong lessons?
Abt pointed out that this concern is not limited to games because the same
issue exists with books and lectures.

More recently, Klopfer said he had seen two basic camps. The fIrSt group is
the teachers who are excited when they see the potential ofserious games.
On the other side are those who say. "We don't want to fall prey to the
'education has to be fun' mentality." The challenge for game developers is
moving serious games from the good idea stage and into something useful.

Also, teachers already have full schedules and a long list ofresponsibilities.
Any new tool or method either must replace or integrate with an existing
tool or method. Or. as Klopfer elaborated. some teachers tend to feel, "Ifyou
insert something new into the classroom, something else has to leave."



In his presentation to the 2005 Serious Games Summit at the Game Developers
Conference, John Kirriemuir gave the following list of teacher concerns with
using games in the classroom, compiled from a survey of teachers in the
United Kingdom:

• Potential negative reaction from other teachers and parents.

• Lack of examples of how games have been and could be used.

• Fear that students are possibly learning less than with traditional
methods.

• Lack ofvalidation of commercial games as learning tools.

• Worry that school computers are insufficient to run modern games.

These concerns are born from a variety of sources. Kirriemuir listed the ups
and downs of the edutainment market over the years: articles in the press
where video games are portrayed as the decline ofeducation, educators who
resist change, and educational funding organizations that are uncertain
about the future of video games in the classroom. All of these have gener­
ated concern in teachers. He also pointed out that retail video game pub­
lishers often present themselves as edgy, radical, and anti-establishment
when they target the hardcore players. Such publishers see themselves and
their games as the polar opposite ofschools and education, which they con­
sider boring.

In addition, Kirriemuir reported that there have also been some incorrect
assumptions about the role ofthe teacher when using games. He re-emphasized
the fear that teachers will be marginalized or replaced by games. There is
also some concern about whether the students are learning the material
presented or just learning how to play the game.

Like professionals in all fields, teachers face their jobs every day using the
tools they have been trained to use, and these methods have proven suc­
cessful for them in the past. They are interested in new tools and new meth­
ods, but only if they can see how using those tools can help them do their
job better, faster, and more effectively. Fortunately, there has been some
effort in regard to these issues.



John Kirriemuir listed these four requirements of games from teachers:

• Examples from other teachers. Because it's not always obvious how
a game can or should be used in the classrooms, the developer
should provide examples, or work with teachers to create examples,
of how the serious game is intended to be used.

• "LiteW games. Games for the classroom should not have long, fulI­
motion video (FMV) sequences or cut scenes that interrupt the game.
Also, the games should have all advertising and features that aren't
relevant to the classroom removed. Finally, the game should
playable from any point the teacher chooses.

• Maintain accuracy. The simulation and information presented by the
game must be as accurate as possible and should avoid controversy
where possible. On the other hand, the game should remove the
boring parts that take up so much of real life.

• Support homework. As has been mentioned before, teachers need to
have the game start at a point that is directly relevant to the day's
lesson. Teachers want to start offwhere they were before or where
the students can solve a particular problem. Also, teachers need to
be able to assign homework and tasks.

Kirriemuir's pres~ntation foc;:used on commercial, ofF.the-shelf (COTS)
games. These are games like PQwerPoliti~JI1 that were created for retail sale
but Dlight alsobeuse€l.fore(h.lc~ti()naJ.purpgses. How~ver, hjs poil1ts are
equallyappIica1;>le tQ g~mes creat~d, s~cifically fOJrthe classroom~

Developers need, to think: about how to intewate the serious games they
design into the classroom, Klopfer said" What do you expect the studentJ
player to learn from the game? How do you·expect them to learn it? And,
how do you integrate play time with time for critical thinking? Having a
clear distinction between learning and play has been a popular approach,
and, according to Klopfer, is·often the worst possible design. Playing and
learning need to be integrated. Students need to be able to reflect on the
experience of the game.



The Concerns of Parents
Parents have always been concerned about the education of their children,
and they have looked for ways to augment the education their children
receive from school. As we discussed earlier, this concern has been one of
the driving forces of the growth of edutainment software.

Seeking to give their children an edge in the increasingly competitive 21st­
century world, parents are taking very active roles in their children's edu­
cation. Many parents want their children to have a head start and are
starting their children's education long before those children would be
starting school. They also want to introduce advanced material to their chil­
dren who are already in the education system. Other parents want to add to
or shore up the education their children receive, either because they are
unhappy with the school or because their child has a learning disability.

Whether they are looking to improve their children's academic performance
at school or have taken over their children's education completely, via
homeschooling, parents have many of the same concerns as teachers. Like
teachers, parents want some kind of proof that the child is actually learn­
ing what the game purports to teach.

Finally, there is one last group, besides parents, teachers, and administra­
tors, who may have to be convinced about the effectiveness ofvideo games
in the classroom: students. Just like everyone else involved, students have
expectations of what they should be doing in school. Modern students,
Klopfer said, are used to passive education, and they may resist changing
that and resent having their entertainment of choice converted into an
educational experience.

Games at All Levels of Education
Serious games can be used for education at all levels, from preschool and
elementary school, through middle school and high school, into colleges
and universities, and even into the job market. One game doesn't have to
support all of those levels, but some might be able to.

Abt suggested one wayan educator might teach students about the u.S.
Constitution. Rather than just reading the Constitution and the story of



how the Constitution was written, students could instead participate in a
Constitutional Conve.ntion-style game. They can then the process by
which certain articles were included in the document and others weren't.
The more traditional reading can be left for homework, reserving the class­
room time for the game. With proper selection of the issues and articles
debated, such a game could be used in American history classes at nearly
any level of education, from grade school through secondary schools and
universities.

In late 20M. linden Lab. creator ofthe 3D digital world Second Ltfe. announced
Campus: Second Hfe. a program that allowed college level classes to use the
toolS and environment of Second Life as a virtual classroom. Building on the
realistic physical simulation. 3D modeling. and economic and social systems
of the game. Campus: Second Hfe was meant to provide students with a col­
laborative framework to experiment in real time with everything from
urban planning to game design to the formation of sodal communities.
Already, some university professors have gravitated to the service. encour­
aging students to create businesses and test entrepreneurial skills.

At the university level. Klopfer said. professors have proven to be more open
to serious game, than the administration. He has used StmCtty and Ctviltza­
tton in his own classes. and plans to do more.

Keeping It Age-Appropriate
Though the hardcore player market tends to get the bulk of the attention
from game developers. there have always been games intended for all ages.
even young children who still have a hard time pushing the mouse around.
Prensky called such games "baby programming" because they are intended
for children aged three or under. There's even "lapware," which gets its
name from the parent having to hold the child in his or her lap to play the
game.

As an educational tool. Power Poltttcs ill targets high school and university
students. Chase said. However. the game has also been picked up by middle
school teachers for use in their classrooms. "There's nothing age-tn­
appropriate in the game," Chase said. When designing the game, he tried



to treat all of the candidates in the game, both living and late, with "a
world of respect." This meant leaving out the tabloid headlines and stories
that plagued some of the candidates. "I don't know which one of those can­
didates is your hero," Chase added, "so 1 treat them all with a lot of
respect."

Even though Power Politics III is based on real political issues and includes
an arsenal of typical political "dirty tricks" for the player to use, the game
is kept lighthearted, and the less savory elements of politics are presented
"tongue-in-cheek." The reason the dirty tricks were included was to show
their impact on the campaign, not to degrade the candidate or to promote
the designer's own political views. As a result, a wider range of students
can play the game.

Another advantage of this approach, Chase said, is that it keeps the game
from dating itself. Specific events referenced in a game cause the game to
become dated.

Combining Fun and Learning

Klopfer referred to the content part of serious games as the "Trojan horse."
In other words, as the student plays the game he or she learns the desired
subject, whether the student intended to or not. Ifvideo games encourage
ways to make education more engaging, that's good. Mter all, it wouldn't
be bad if all learning were engaging, such that students wanted to learn
the topic. Fun isn't the only way to do this, of course, but it's a built-in
advantage of video games. Besides fun, the games should promote higher­
order thinking skills, such as teamwork, data collection, and analysis.

Today's students, said Chase, have a "whole different view on technology."
They don't just accept technology; they demand it. Fun is a critical factor
for them. A boring game, educational or not, will be avoided. However, he
added, "fun is the too1." Fun serious games will never replace teachers, but
such games can stimulate much interest and excitement.

Another approach to fun in educational games is discussed in the "Hidden
Agenda Contest" case study later in this chapter.



Measurable Results and Reporting
As we discussed in Chapter 3. serious games have additionalconsiderations
that distinguish them from entertainment games: testing. Teachers~ the
school admmistration, and. more recently. the nationaFgovernment. need
to know whether or not the student has actually learned the content ofthe
serious game.

How do we measure what has been.leamed?That question was aSked over
and over at the Serious Games Summit in Washington, D.C.. in 200'1.
"There is no magic bullet," Thibault declared·at the beg.itining of his pre­
sentation, mentioned earlier.The nature ofserious games as "fIuid leammg
environments," orJeaming environments that adapt toleamers over tirne~
makes it difficult to assess what·the player learned, how quickly it Was
learned, and so on.

Currently, assessment .is limited. to more traditional testing approaches
and. seltassessments given by the players. before.and after play.itig. Class­
room testing usually happens after the presentation of the class .material.
With the efficacy of serious· games still· bemg determmed, though. U's
importantfOr testing to o~cur b~thbeforeand after the game; VVi~out
gau~eofthe student'slmowledge.· or· ••.. abilities bOth before and after~ •• it·s
impossible to know if anyth.itig was leamed-and just because the player
thinks he.leamed some.thIDg doesn't mean that he actually did.

Prensky called the current testing approach.the "tell-test"system ofeduca­
tion.. I~ .tell-te~t.education, somebody \\Tho knows lllore than.thestudell~
is telling them what they have to leam, and then test.itig them on it. This
approach continues to be popular for a number of reasons. Perhaps the
most important reasons are, first, that it's a rather simple approach and
relatively fast. Standardized, computet- readable tests help reduce a
teacher's workload. Secondly. education is a bureaucracy. and bureaucracies
are notoriously slow to change.

Regardless ofwhether or not the developer agrees with the current empha­
sis on test.itig, it's a part of modern education and will have to be included
in serious games. Fortunately, not all ofthe methods of assessment need to
be integrated into the game itself. The game should make it easy to use any
of them, though.



The most obvious way to assess content knowledge is using traditional
types of testing, such as multiple-choice questions, either in the game or
out of it. Other options are interviews, based around particular problems,
general problem solving, surveys, or a mixture of observation, tests, and
interviews. On the other hand, traditional methods of grading and testing
may be problematic. Does a student's grade really reflect the student's
progress in the material or the teacher's abilities? These questions under­
score the difficulty faced by designers of serious games.

Clark Quinn, author of the book Engaging Learning: Designing e-Learning
Simulation Games, said in an interview that proper design of the training
simulation can make assessment of learning quite simple. In short, if the
student achieves the goal condition within the serious game, they have
passed the test. The challenge then becomes to create the scenario for the
simulation such that it cannot be successfully overcome with simple, random
trial and error.

Aldrich also brought up the question of the proper grading system for an
open-ended simulation. In the game Roller Coaster Tycoon, for example, one
metric is customer satisfaction. However, Aldrich then pointed out that
players could improve their customer satisfaction by drowning the
unhappy guests. In cases like this, do you, as a teacher, punish the student
for exploiting a loophole in the system? Or reward them for the creative
use of available resources and metrics? And does either option present a
desirable, preferred outcome or lesson?

Games designed for retail don't have to prove their players are learning
anything, and so they don't face the same challenge when creating their
scenarios, missions, or levels. The burden is on the serious game designer
to make sure that these kinds of loopholes don't exist, while still main­
taining the possibility for other, more beneficial emergent behaviors.

Tests and testing are the problems tackled by psychometrics, the study of
measuring the brain. With roots in psychology and cognitive science, psy­
chometric researchers are trying to develop assessment techniques for
measuring mental capabilities, such as thinking and knowledge. "It's the



job of the psychometrician," said Jonathan Ferguson, Interaction Designer
for EduMetrics, a research company in Provo, Utah, to verifY that a test "is
measuring what it's designed to measure."

Ferguson expressed disappointment with many of the educational prod~

ucts and edutainmeilt games available today. Not only are they not using
accurate metrics in tracking the supposed learning, but many of these
companies are assuming that their software is helping, when it's possible
that the software can be damaging to the intellectual growth of the child
or student.

Figuring out if a student learned the subject matter is a difficult task, Fer­
guson went on, and different people have their peculiar sensitivities. ft's
possible to discourage someone from an area by engaging with them in a
way that is harmful to their willingness to participate in that area. How the
material is presented to the student and how retention or understanding
of that material is assessed can have a profound effect on how the student
reacts to similar material in the future.

Computers and video games are uniquely positioned to change how testing
is done, Ferguson said. With a video game, the teacher won't be saying,
"Play this game. There will be a test at the end." It's possible that there will
be no need for a separate quiz or test. The teacher. or the software itself.
could identifY by the behavior of a student in the game whether he or she
understood something or not. After all, software has the ability to assess
the player while that player is interacting with the so~. and. tbis
assessment can be provided to the teacher. "That's the direction assessment
should be taking," Ferguson added.

Squire stressed the need for more research on how people.play and learn
and how they learn while playing. "We tend to use technology to reproduce
what we're already doing." he said. An example of this is in the early uses
of film and video to simply play back prerecorded lectures. Games and tra­
ditional schools function very differently. and developers and educators
may need to revisit their theories of learning and testing before they can
make any progress in this area.
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Educators represent a huge resource for designers of serious games. With
years of experience in the classroom, teachers have seen what works and
what doesn't work. Though they may be wary at first, as discussed earlier,
once they see what is possible with serious games, they can become a
source of ideas for new techniques and applications.

Quinn spoke a word of caution, however. "You can't just put game design­
ers and educators in a room together," he said, and expect to get something
good out of it. Both the designers and the educators need to learn to com­
municate with each other so that both sides are saying the same thing and
understanding each other. Then, the focus needs to be on the learning
goals and designing a game that meets those goals.

It helps that the upcoming generation of teachers will have played nearly
as many video games as the upcoming generation ofgame developers. This
will facilitate both a shared vocabulary and a shared understanding of the
desired outcomes.

Referring to the results of the Apple Classrooms of Tomorrow (ACOT) pro­
gram sponsored by Apple Computer from 1985 to 1998, Ferguson described
the changing dynamic of teachers and students. The teachers, who linked
their pedagogical style to the computer in the classroom and gave their stu­
dents more latitude about how they used the computer, discovered that the
students would mentor one another. This mentoring ofstudents by students
changed the way the students learned. Instead ofhaving traditional lectures
with passive students, the roles of students and teachers re-aligned.

With the advent ofserious games, game developers are in a position to help
teachers not only evolve and improve their methods of teaching, but also to
simultaneously bring the benefits of automation and information tech­
nology into the classroom. For too long, the only impact the Information
Age has had on the classroom is Scantron test scanning, grade tracking,
and, recently, Internet access. As developers of serious games interact with
educators and listen to those educators, real change is possible. The tools
of making games, the hardware to run them, the skills of game designers,
and the latest theories of education can come together like never before.



Furt.irt.Games Case ~tudy-HiddenAgendaContest
Trivial Pttrsutt....style games, with excessive multiple-choice questions, are not
wanted in the Hidden Agenda contest, an annual contest for high school
and college students, at both the undergraduate and graduate levels, spon·
sor~4bythe Uemandt FarnilyOutreach and Education Initiative. The goal
of the contest, which is the biggest project in the 25-year hi$tory of the
foundation, i$ to create "stealtheducatioll,". said Lauren Davis.Direetorof
St~al.th Educatio!}. for thefounqation. with students l~arningalmost by
accident as ..they play a gam~. "Stealth education," a phrase attrlbute4to
Doug Crockforq ofLucasAJ:ts. is learning that doesn't seem lil<e learning or
wor,k Qecause it i$fun. Th~ playerJearns.whU~ havjngfun.

Traditional learning, Davis added, works well for some students, but not
others. There have been very few majQr dlang~s in how school is taughtin
the last century. The Hidden Agenda cOntesthopes to provide new ways for
students to l~arn while having fu!}..

Currently, the contest targets the middle school level. which iswh~reDaViS

thinlU the most good can be done. At that age (12 to 15 years old), Davis
said,th~stUdentsare atastag~in lif.e Where theyar~ trying to( g~t th~ir

bearing$;Th~ te$istoutsideme$sag~san4 have a tendenc;y to Ptlsl1bac,k at
th~ structur~s of formal educ.ation. Also, the middl~ school edUcatiOnal
market appeared underserved.. While there is a host of material. for
preschoolers and childrenjus~Jeatnfugtoread, and there hasbeell alot of
gr()\Ytbat.tbe UIliv~.rsity le\Tel.aI1dcorporat~ trainin~.for adults~hi~~aJ1
be.usedtbrbigbschool students.a~~()rdingto Davis•.there bas b.een a
dearth ofoptions for· middle scboolers.

On~ controversial criterion ofthe HiddenAgenda contest is that the entere(j.
games are judged 70 percent on their entertainment value and only 30 per­
cent on their education value. The logic is that if a game is 90 percent edu.
cation, students won't get past th~ first screen. Therefore. the contest
emphasizes fun. The contest judges are middle school students as well as
teachers. game designers, and professionals with experience in game-based
learning. Games haven't seen widespread use in classrooms yet, Davis went
on, because not only do the teachers not trust that the games are teaching.
the material well enough, but also because many of the games are not fun.



the games are teaching
tesnn:g' to get in the way of the

contest is only open to students, currently, because the foundation
likes the idea of new concepts students who are still involved
in the educational process. Also, Davis believes that it helps to have fresh
ideas from people who haven't been steeped in the common practices of
the video game industry. The team with the top entry is awarded a cash
prize of $25,000. According to Davis, the Hidden Agenda contest produced
five "phenomenal games" in its first year. The foundation's budget, unfor­
tunately. allowed them to put only two of those into production. The first
of these. she said, would be available by fall 2005.

Stealth education won't replace teachers. Davis insisted. Instead. it will pro­
vide an additional educational tool. For example. a teacher can provide a
Hidden Agenda game to students either as homework or as a non-required
way to reinforce the lessons in class. Playing on their own. the students
learn from the game.

Davis said that. so far, they haven't run into any resistance from teachers.
The teachers recognize that their students play games and would like to
tap into some of that extra energy expenditure. The students. ofcourse. are
excited by the idea.

The foundation doesn't plan to sell the Hidden Agenda games in quantity
to school systems. Instead, they plan to distribute the games via retail and
directly to interested parents and teachers on the Web. While they don't
expect to see mass usage ofgames in the classroom in the short term. Davis
said, "a lot can be done school by school. kid by kid. to show that this is a
valid way to teach and to learn."

Other marketing options include partnering with organizations like the
Telecom Pioneers. The Telecom Pioneers is a charitable project. with a
group of retired telecommunications professionals that teach middle
school students about the telecommunications industry. Such organiza­
tions could buy those Hidden Agenda games that are relevant to them and
then give them away to the students they talk to.



There are many di·fferent methods Qf distributing the games, Davis said.
The key is that the game is going to be fun.. When the game is fun. itwill
spread through grassroots and word ofmouth.

Pitching Educational Games
In the United States, unlike many other countries, such as m Japan and
France, the specifics ofwhat are taught in the classroom are set at the local
leveland not at the national level. This local emphasis provides an opening
for game developers who want to create serious games for education. They
do not need to pitch to the entire nation. They can, mstead, pitch to the
local school board. This applies to all levels: grade schools. middle schools.
high schools. colleges. and universities.

As we mentioned earlier, parents have become the primary target for most
commercial educational games and software. Game developers who wish
to sell directly to parents are essentially targeting the retail market. This
can be a difficult market to penetrate without the backing of a publisher
or other profit-motivated corporation. The alternative is to sell directly to
the parents via the Web or become their own publisher and negotiate
tribution deals with interested retailers.

Besides serving as the gatekeepers to the home educational software mar­
ket. parents also exercise considerable control over what is taught and how
it's taught at the schools their children attend. The local Board of Educa­
tion and the Parent Teachers Association (PTA) are powerful organizations
that set and influence policies at public schools. Parents who send their
children to private schools tend to be even more involved with how the
institution is run. how the curriculum is used. and how the philosophy of
the teachers impacts their children.

When a school is already successful using traditional methods of educa­
tion. it is less likely to consider alternative methodologies. Learn Technologies
Interactive created Archaeotype. a game that simulated an archaeological
dig of a 5th century Be Greek ruin and developed a number of similar
products covering such subjects as astronomy and Shakespeare. Originally.
these products were for a prestigious private high school in New York.



were alfieadlV g~ettllI1g see

Homeschooling, and the even more education pursued by "un-
schoolers," could prove to a slgnUIGLUt
schooling parents are always on the lookout for new material and new
ways to teach their children. Many of them subscribe to the same publica­
tions as professional teachers, but with the freedom to "cherry pick" the
materials and lesson plans they want to use. Homeschoolers also tend to be
part of cooperatives and, if one member of the group likes a particular
product, they promote it to the group.

Unfortunately, despite their influence, parents, either as part of the Board
of Education or other organization and as groups of individuals, seldom
have access to the funding required by retail games. Thus developers will
want to focus on smaller, less expensive productions.

As another alternative, Aldrich listed a number of foundations that have
expressed an interest in education, such as the George Lucas Educational
Foundation (GLEF), the Milken Family Foundation, and the Chewonki
Foundation. The Liemandt Foundation, mentioned earlier in the "Hidden
Agenda Contest" case study, is another such organization.

Development Issues
The primary development issues in serious games for education are the
small budgets and the broad range of possible hardware and software to be
supported. The need to work closely with educators, for their expertise and
because they are a necessary part of the educational experience, has
already been discussed at length.

Like most people outside the retail video game industry, a lot of teachers
will have little to no information or experience with game development.
Game developers will need to help them understand the process. They may
have to explain what's possible and what's not, especially with the limited
budgets available.



Small Budgets
In Chase's experience, retail video game publishers tend not to be inte1""
ested in educational games. The publishers aren't interested in selling to a
small market. They want to sell millions of copies. There just aren't enough
teachers to command the attention of the publishers. Edutainment, which
targets parents. a much larger market than teachers, has become a signifi­
cant market, but it is still not enough to interest the big publishers.

On top of that, Chase found little interest from the big pUblishers for a
game that simulated something so mundane as a national election. He
spent a year trying to sell Power Politics III, but no publisher wanted an elec­
tion game until the great excitement ofelection night 2000. Unfortunately,
even then the attention was short-lived, and Kellogg Creek Software found
itself developing the game on its own. As a long-time independent devel­
oper, though, Chase was up to the task. The difficulty faced by Chase and
all independent game developers is that there is currently no established
business model for making money doing it. "'Cheap' is more than most
schools can afford," Chas.e said.

It's not just the independents struggling with selling their games, however.
Prensky described the problem Lucas Learning had with their first title,
Droidworks. How should the game be marketed? And where should retailers
place it on their shelves? Does it belong with the other games or with sim­
ilar education products? This confusion proved detrimental to sales.

Taken as a whole. the current conditions severely limit the amount offund­
ing available for general education-oriented games. Even very willing orga­
nizations often have only a fraction of the typical video game budget
available. Developers will need to be extremely cost conscious and focus on
leveraging pre-existing and easily created content and resources.

Equipment

The range ofcomputer systems in use in education is quite broad. There are
desktops, laptops, and even handheld devices spanning several generations
of software and hardware. An additional wrinkle is that the hardware
won't always be versions of the same platform but could be a mix of old



and new computers from Apple as well as Windows-based PCs. This puts an
emphasis on supporting cross-platform development to reach the widest
possible market.

Fortunately, this is becoming less of an issue as the cost of computers and
software comes down and the lifespan ofboth continues to rise. Hardware
and software are now regular budget items in school systems. Still, to reach
the broadest possible audience, developers should target technology that is
going to be generally available at the time they finish development.

The good news, according to Chase, is that serious games for the classroom
don't have to have eye-popping, state-of-the-art graphics, especially "if you
have something else to hook them." The continued success of retro games
from the 1970s, 1980s, and early 1990s, where the graphics were seldom
the main draw, shows that even today's youth enjoy a good game, even if
it's not up to the latest 3D, real-time rendering standards.

Desktops and laptops are the primary platforms, currently, but Klopfer pre­
dicted that handheld personal digital assistants (PDAs) would become more
popular in the future. Not only are PDAs less expensive, which is always an
important feature for schools, but PDAs eliminate the need to move the stu­
dents into a special computer lab. The teacher can simply hand out a PDA
to each student and get on with the lesson.

CONCLUSION
Like video, film, and even books have done in the past, video games are
becoming a part of the educational process. Video games offer a flexible,
non-linear, learner- directed approach to learning that will become even
more important in the globalization underway in the 21st century. No
matter how important they become, though, serious games will not replace
teachers, professors, and other educational facilitators. Instead, these games
will be part of the new educational toolbox.

The evolution to new teaching paradigms that fully utilize video games is
already underway. This evolution will only get faster as more and more of
the so-called video game generation become teachers and professors.



There is a catch, though. The alwayll been profit­
centered. Serious games for the military and other government agencies, as
we discussed in Chapters 4 and 5, for corporations, as we will discuss
in the next chapter, come with a built-in funding system. The government
has no problem providing the funds to improve the training of its troops or
to stimulate research and development new technologies. Similarly,
businesses are willing to spend money to a better return on their invest-
ments in training. Schools, however, especially public schools, seldom have
the revenue or the necessary extra funding to invest in the development of
new software.

New approaches to funding serious games for education will have to be dis­
covered. Maybe the retail video game publishers will start earmarking
funds to explore this new market, or maybe the future is in creative cor­
porate sponsorships, such as those Kellogg Creek Software is forming for its
games. Or maybe the money will come from a direction no one has yet con­
sidered. The future remains open.

Serious games for corporate training will be discussed in the next chapter.


