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Constructing things is fun and helps learning.

World of Goo, Soda Constructor, Fantastic Contraptions, Spore
Creature Creator

Constructionism: People learn effectively by actually constructing
things. The process of creating a representation changes thinking
and ideas.

Harel, 1., & Papert, S. (1991). Constructionism. Norwood, NJ:
Ablex Pub. Corp.

SodaConstructor:ié what was i nterestincg
58% of the students was the pairing of expressivity and iteration:
the ability to build what they wanted and see if it
O6workedododeéeiterations of the DI
short fragments of exploratory action between a student and
microworld that over time accumulate to build interest and

under st andi-rSyardqviky, G.MNB8&) Shaffer, D. W.
(2007). SodaConstructing knowledge through exploratoids. Journal
of Research in Science Teaching, 44, 133-153.

Informal discussion with the students indicated that experimenting
and building things within a game can be engaging and fun. In
games like those mentioned above, the students enjoyed the
challenge of each new stage. In addition, they would on occasion
go back to easier levels and try to pass them using more creative
or more efficient methods.
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Strong Narratives provide sufficient incentive and clear goals to
solve hard puzzles/problems

Professor Layton and the Curious Village

LI
(1. JOUS /”1 \GE

Games as narrative play - Five game elements for narrative design
that engage players: goals, conflict, uncertainty, core mechanic,
and space.

Zimmerman, E. (2004). Narrative, Interactivity, Play and Games.
http://www.electronicbookreview.com/thread/firstperson/ludican-do
Salen, K., & Zimmerman, E. (2004). Rules of Play, chapters 26:
Games as narrative play.

Quest Atlantis: Barab, S. A., Sadler, T. D., Heiselt, C., Hickey, D.,
& Zuiker, S. (2007). Relating narrative, inquiry, and inscriptions:
Supporting consequential play. Journal of Science Education and
Technology, 16, 1, 59-82.

Global Village (designed based on components and activities in
Quest Atlantis): AThe | earning
general goal and sub-goals with a storyline encompassing all of
these goals. These general characteristics resulted in a fun

| earni ng expe-+Tuzam . eydmat-$oylu] 4.) .
Karakus, T., Inal, Y., & Kizilkaya, G. (2009). The effects of
computer games on primary school students' achievement and
motivation in geography learning. Computers & Education, 52(1),
68-77.

Student interview quotes:
1 Was the story [in COD4] enough to get you to keep playing?
Ayeso
T Al Professor Layton] i's a re;
1T AiSome of them are too educat


http://www.electronicbookreview.com/thread/firstperson/ludican-do

Example

therightamountof educati on where vy
learning, but you really are, you are just not sure of it yet.
Like Professor Layton, like you are learning stuff, but you
are not I|like, they are not 1

1 What keepsyouinvolvedin si ngl e pl ayer
mostly the story. o

T Al f they maybe made [ educat.i
realistic, then maybe people would pay attention
moreéMostly the story. o ATh:i
everybody hates have no story, just go to this place and
solve some probl ems. o

Role-playing and adventure games are most commonly the games
that rely to some extent on the value of the story the game is
telling. They often involve cut scenes that propel the story forward
and in some instances, act as rewards for the player.



Pattern Time and resource constraints make games fun and can improve
learning
Games World of Goo, Trauma Center, Little Big Plane
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Theoretical Challenges from games
Foundation TBA

Empirical Thereseems to be no empirical st

Evidence

GA4LlI Student interview quotes:

Evidence T Al |l ikehaombad, anything th;
T Al n games | i ke Left 4 Dead,

story, | played on like easy and was like this is boring as
heck, but then | did a harder difficulty and it kind of got really
exciting because it was a |

Observation of student gameplay revealed that students were
willing to make many attempts at challenges that were difficult for
them. At times, students would attempt a puzzle or portion of a
level six times or more in an attempt to complete the challenge and
move on to the next part of the game. Students indicated gaining a
sense of accomplishment by being able to pass a particularly
difficult part of a game.

Example Many games contain limits or constraints that offer opposition and
challenge to the player. The games must be careful to find the
point where the player finds the game challenging, but not to the
point where the player will quit playing or dislike the game. Having
to finish a puzzle or level within a certain time or going the player a
limited amount of resources can provide adequate challenge.



Pattern FPS do not automatically provide incentives to learn

Games Dimenxian M

Theoretical
Foundation TBA

Referenced TBA

Empirical There seems to be no empirical
Evidence
GA4Ll Student interview quotes:
Evidence T al f | did not know the mat h.
1 If you did not know the math, do you think you would keep
playing? fANoO

T alt was not frustrating, e X |
T Did you | i ke Dimension M? Al
though. 0o

While students showed a reasonable amount of interest in playing
Dimension M, it tended to only last for a single play session. When
given the choice to play Dimension M or other games, other
games were usually chosen. However, students did indicate that
they would prefer Dimension M to conventional mathematics
teaching.

Example TBA
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Games can be engaging without stunning visuals

Tribalwars, Fantastic Contraptions
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TBA

There seems to be no empirical study so far on visuals in games
(besides the ones about visual
may be found in some visual lighting research

Student interview quotes:
1 Whatisyourall-t i me
games, thatos

l'i ke that. o

favori
t he

Several students indicated that they engaged in playing online
browser-based games. These games are typically simple in design
and do not incorporate extensive graphic capabilities. Yet,
students enjoyed playing these games.

Most browser-based games rely on motivations other than realistic
visuals in order to draw players in and keep them motivated to
continue playing. Often, these visuals consist of cartoonish
characters, but in the case of Tribal wars, the game does not have
to use visuals at all. Visuals are not required for game play and
arguably add little to the engagement the game offers.
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Different levels of incentives (e.g., based on player statistics)
increase fun and engagement

Games that include summations of statistics or cumulative
achievements

TBA

There seems to be no empirical

TBA

Student interview quotes:
1 Whatisyoural-t i me favorite game a
have to say World of Warcraft because it took so much of
my time. |t got me hooked oI
you can reach 80, but before, reaching level 60 and getting
all this great tier 5 gear and stuff. | would just sit on my
computer like this, and the armory, just looking at tier 5 gear
nd what my night el f [woul
Having that sense of achi e
AThat 6s why Xbox added t bye
di dnét most people would noi
could show off their gamer s:

]
ot

I nterviews with students who ai
status among other gamers was very important. This was also
found to be the case among students who played games like
Dimenxian M in class. Having a high level of achievement within a
game or being considered good at a game was highly valued.

Many current console games offer an achievement or trophy
system to encourage players throughout gameplay. These are
often accomplishments that are incorporated by the game designer
and can often include rewards. Some games will offer unlockable
content based on the number of achievements or trophies earned.
This content often includes material such as in-game skins,
concept are used making the game, interviews with game
designers, etc. Achievements and Trophies are also associated
with the players gamertag and can be viewed when the player
engages in online gameplay.
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Kids will engage in rote tasks for small incentives when it leads up
to larger incentives later

Professor Layton
TBA

TBA

There seems to be no empirical

Anecdotal evidence from informal discussions with the students as
well as observations of gameplay indicated hat students were
willing to complete several small tasks or receive little to no
incentives if they knew that there was a larger reward that they
would reach eventually. Students indicated that they were willing to
undergo certain levels of frustration or receive rewards that they
were not as interested in order to find out what was next in a
game.

Example of this type of design are seen in games where level or
puzzles build up to something more complex. For example,
consider and action or adventure game in which levels may be
someone repetitive or linear, but each level contains a boss
encounter at the end or leads to something rewarding like a cut-
scene that adds to the narrative of the game.
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Scaffolding can be used to makegamesadapti ve t o
specific needs (prior knowledge, abilities, ...)

TBA
TBA

Quest Atlantis: A [ Compared to Second 1
quests are provided,] These Quests [in Quest Atlantis] require
students to discriminate fact from opinion, interpret the intentions

of the NPCs, solve puzzles using ciphers, learn science content,
learn about the history of the town as a means of contextualizing
their own understandings, and begin to understand what questions
a reporter should ask in order to write a good story with the
characteristics of good writing. In this case, a pedagogical agent
helps them consider the necessary components of good writing
and a convinci ng--BarabsS, Ingram-Goblel A.,0 .
& Warren, S. (2009). Conceptual Play Spaces. In R.E. Ferdig

(Ed.), Handbook of Research on Effective Electronic Gaming in
Education, 9891 1009. New York: IGI Global.

Ever Quest2:'iExposure to video game
curve associated with manipulating game controls to navigate the
virtual environment while lack of experience playing video games
can oftentimes lead to frustrating game play experiences coupled
with the task of comprehending visual, textual and aural

inffor mati on in the target | angua
§6Ever Quest 2 fails to provid
dictionary for translation) for even high-level beginner ESL

students; this leads to cognitive overload as the participant
attempted to balance game play navigation, comprehension of
information displayed on screen and the use of a handheld
dictionary for un-fRankinlYi, Gold, R, &c a |
Gooch, B. (2006). 3D Role-playing games as language learning
tools. In Conference Proceedings of EuroGraphics 2006

Educator's Program, Vol. 25.

Student interview quotes:

T A Once | got to advanced, I
Halo Wars] showed me everything | need to know. | know
how to train stuff; | know how to upgrade stuff. | am going to
havet o | earn the rest on my o

Rise of Nations I T in this real time strategy game, players are
given options as to how they would like the tutorial to teach them.
This offers the player a more customized and accessible means of



learning how the game works.

Game tutorials often attempt to provide players with a base level
of knowledge that the player can then use to build upon and solve
challenges within the game.
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Games can be engaging, even addictive, without being always fun

TBA
TBA

There seems to be no empirical
about gaming addition seem to focus on personality
characteristics. An e x astody (2@08)ins
which they studied players of World of Warcraft and revealed that
fiFour of the five-factor model personality characteristics were
significantly correlated with problematic usage [i.e., addition],
indicating that there may be a specific personality subtype of

i ndividual s experiencing probl
(p.482). ---Peters, C. & Malesky, L. A. M. (2008).Problematic
Usage Among Highly-Engaged Players of Massively Multiplayer
Online Role Playing Games. CyberPsychology & Behavior,
11:481-484.

Student interview quotes:

f "nHaving that sense of achie
AThat 6s why Xbox added t he
didndét most people would no

could show off their gamers

Al

1
[

T Onan educational game he had
pathetic, it was trying to |
some reason it was addictin:

In the student interviews, two students indicated that playing
against other online was addicting due to the challenge associated
with playing against other players. At times, this was far from fun
because it can take time to learn how to be good at the game.
Therefore, the students had to play in spite of the frustration of
being defeated by other players in order to get better.

TBA
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The stronger the intrinsic motivation of the game content the less
extrinsic motivation is required to engage players

Elements of intrinsically motivating instruction (computer games):
Challenge, fantasy, and curiosity.

Challenge: goals, uncertain outcomes, different levels of difficulty,
hidden information, and randomness.

Fantasy:

Curiosity:

Malone, T. W. (1981). Toward a theory of intrinsically motivating
instruction. Cognitive Science, 4, 333 - 369.

There seems to be no empirical study so far that separated
intrinsic from extrinsic motivation in gameplay, although many
studies did demonstrate that video games help engage/motivate
students to learn.

TBA

TBA
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A social component (collaboration, competition) makes games
fun/engaging

Little Big Planet, World of Goo, Tribal wars, Wii Music

TBA

TBA

Global Village (designed based on components and activities in
Quest Atlantis): fHnéit was obser
congratulated each other after finding a lost child; roared, chirped,
and hummed while controlling the motorcycle avatar, bird avatar,
and other avatars; and expressed their enjoyment through
conversations with their peers. These general characteristics
seemed to generate four affordances: exploration, interaction,
collaboration, and pr eseioyR,dM., ( p
Karakus, T., Inal, Y., & Kizilkaya, G. (2009). The effects of computer
games on primary school students' achievement and motivation in
geography learning. Computers & Education, 52(1), 68-77.

Al The net wor ked games] f ulitdtefedde'e
activities -- the interaction that happens through and around games
as players critique, rebuild, and add on to them, teaching each other
in the process. Players learn through active engagement not only
with the software but with each other” (p. 173). Hertz, J. C. (2002).
Gaming the system: What higher education can learn from



