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In the old days, you could have beautiful, pre-rendered pictures or any
mations, but with only limited, branching interaction (think of the B
game Myst or the arcade game Dragon’s Lair). Or you could have fa
Interactive animation that was of only very poor representational qual
ity (think the arcade game Asteroids). Now, with 3D video cards a
very fast processors, there is no longer a tradeoff of one for the othe
You can have detailed and highly responsive environments. .

SOME VENDOR FUN

Fidelity is simulation accuracy, loyalty to the original. To have som
fun with vendors, watch how they loudly play up the fidelity in th
content area where they have strengths, while desperartely hoping v
won't look at the other two areas. (They don’t fully realize that a larg
number multiplied by zero still equals zero.}) Only these three types o
content types together, systems, cyclical, and linear, contribute to
simulation’s true fidelity. .

COMING UP NEXT

Is SirmCity™ a game or a simulation? The answer has a profound impag
on all educational experiences, from nursery school to med school

IF THE THREE CONTENT TYPES ARE SYSTEMS, n%n:om

what are t
one together now) simulations, games, and (

pedagogy.

THE THREE ESSENTIAL ELEMENTS
TO SUCCESSFUL EDUCATIONAL
EXPERIENCES

Simulations, Games, and Pedagogy

I made a perfect simulation about growing a compary.
The only problem is that it takes twenty-five years to play.

—With apologies to Steven Wright

It's better to give than receive . . . advice.

|, and linear,

he best ways of learning them? The answer is chrough (every-
no looking at your notes)

GAMES AND SIMULATIONS

s are almost always lumped together. Education
al games and simulations rracks.
s are tasked to

Games and simulatio
nd training conferences have spect .
Committees formed at universities and corporation
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study the use of games and simulations for their students. People bring

me in to build things that are games and/or simulations.

The two areas seem inextricably linked. And for good reasons. Com
puter games use abstracted but robust simulations. Simulations and thei
interfaces are getting more game-like.

Many educational philosophers have become tied up in the Gideon
knot of what is a game versus what is a simulation, and how the two
differ. I have been sucked into some of those conversations myself, and
always hated myself in the morning for ir.

Here’s a better way. Rather than thinking about games and simula
tion, it is more productive to think about the distinct elements, namely

s Simulation elements
» Game elements

¢ Pedagogical elements

Ultimartely, the careful use of all three will result in the appropriat
educational experience {Figure 8.1). It is getting the right use of each
and in the right proportions, that represents the challenge for ali futur
instructional designers {and with computer game designers as well}.

There is a practical benefit to this perspective. Take any educationa
program or experience about which you care. This works especiall
well with a program that you have revised at least once. As we g
through the three elements, look at each of them as places to evaluat
and ultimately improve your existing program.

Figure 8.1. Educational Simulations Happen
at the Convergence of Three Elements.

Educational
Sirulation

. Pedagogy
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SIMULATION ELEMENTS

‘Simulation elements selectively represent objects or situations, and selec-

tively represent user interaction. Simutation elements enable discovery,
experimentation, role modeling, practice, and active construction of sys-
tems, cyclical, and linear content (Figure 8.2). Which means they enable
a transferability to the real world.

To learn about systems in a simulation, users balance conflicting

-strategies and then discover diverse and often unscripted outcomes. Do

we choose A or B or C?

To learn about cyclical content in a simulation, users practice their
execution, including timing and magnitude. We know we are going to
do A, but we are not sure if we should do it now, or wait a moment (or a
day or a month). And we might not be sure how hard to do A. Soft A, or
intense A?

Timing and magnitude are just as critical in execuring profes-
sional skills such as negotiating, consultative sales, or relationship
management as they are for hitting a tennis ball, dancing, driving, or
having a romantic weekend in the city. Doing the same thing a bit oo

early or a bit too late, or a little too hard, or a tad too soft can have

none of the positive effects, or even the opposite effect, of doing some-
thing the right way. (If you don’t believe me, go on a date.} This type
of content, also including muscle memory content, forces a user ro

adjust his or her timing almost imperceptibly in multiple, repetitious
rounds (or cycles).

Figure 8.2. Simulation Elements Impact on Content Types.

Experience Elements Content Types

Discover/Practice

Simujation Systems

Linear
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Both systems and cyclical comtent are subtle. Both can best bedijais Figure 8.3. The Evolution of a Combar Ace.
acquired through pracrice (o, if that doesn’t work, practice). .
Linear skills teach you A then B then C. Simulations also teach linear’
skills. Even when working with simulated systems, specific linear strate
gies might often enough work well:

Pilot Survivability in Air-to-Air Combat: WW-II and Korea
0.5

e Car needs fuel; stop ar the gas station.
* Fourth down and twenty-five vards to go; punt. 0.4

¢ Break a law; don’t go on talk shows proclaiming your innocence:

There are also grander linear patterns that emerge from the interac
tive experience in general, just as from our own experiences:

0.3

o Birth; life; death o
. - : 2 02

¢ Briefing; mission; debriefing =
» Think your parents never have sex; know your parents have sex
bur still don’t want to think abour it 01

» Trust political commentators; don’t trust political commentators

5 10 20 30 40 50
Number of “Decisive Combats” Experienced

Good sirmulations also work because practice makes people better a
what they do. In both World War II and the conflict in Korea, for exam
ple, the more experience a pilot had, the less chance he had of bein;
shot down (Figure 8.3). {This, by the way, contradicts one philosoph
of learning, motivatism ([ may have made that term up) that suggests 1
a learner is sufficiently motivated, he or she will pick up everythin
needed on his or her own, I can only imagine that most pilots in comba
conditions were highly motivated not to get shot down.

Simulations do not have to be interactive. Simulations elements

* A created atmosphere similar to the atmosphere in which the
content will be used

» Written case studies, real or amalgam, without editorials,

Specific Elements
conclusions, or diagrams

Simulation elements include: * Videotaped case studies, real or amalgam, without editorials,

voice-overs, text, conclusions, or diagrams

The appropriate use of linear, cyclical, and systems content » A compurational model “playing out” a situaion

The appropriate use of simulation genres, including branching
stories, virtual products/virtual labs, interactive spreadsheets,

. ontext Alignment
flight simulators, as well as new genres to be introduced .

The appropriate use of genre elements, including modeling,
artificial intelligence, graphics, and interface

hat comes as 2 surprise to some is that accurate simulation elements
fe-important, even when they do not directly apply to a specific learning
ibjective. This could be any detail in the educational experience, no mat-
how small, that recalls the situation in which the skills will be applied.

Feedback from a decision {or series of decisions) that shows
the natural consequences of the behavior
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GAME ELEMENTS

Researcher Will Thalheimer explained to me one reason why: “The
first thing thar makes simulations work is context alignment. The per-
formance situation is similar to the learning situation. Scuba divers can
retrieve more information on land if they learned on land. The nugget
there is that when you learn something, you are taking in everything—
the learning method plus the entire environment. If you go into that
context again, it allows you to search memory more effectively. When
the learners enter a real situadion, you want the environment to trig
ger the learning. Thar results in a 10 ro 50 percent learning impact.”

When I was a student (and every day I thank the stars [ am not one
now}, I would, whenever possible, study for a test in the room where
the test would be held. I would even reformat any electronic notes
into the same font as the professor used for the rest. It is scary how well:
that works. ‘

Simulation elements will increasingly include reality as a prop fo
the simulation. With global positioning satellites (GPS) systems and
cell phones/personal digital assistants (PDAs), simulations can use rea
locations as sets. Meanwhile next generation virtual reality systems can
superimpose computer images onto real-time video goggles. Now sol
diers, not just Alzheimer patients, can see snipers where there are none.

Reality can sometimes and selectively be substituted for any or al
simulation elements. Obviously, safety, predictability, scalability, and
cost-effectiveness have to be balanced against fidelity.

Game elemments provide familiar and enterraining inreractions. Game
¢lements increase the enjoyment derived from the educational experi-
nce. This can drive good will, but more importantly, drive more time
spent with the experience, which increases learning, even taking
time that had been “budgeted” for recreation by the learner.

Stuart Moulder was the former general manager for Microsoft’s
-Game Studios. He is now in charge of Moulder Consulting, where he
rovides consulting services for game play, production, and strategic
planning. According to Stuart, “Arbitrary (non-intrinsic) goals are
ften more motivating than real-world goals.” The logic reads: Rather
han make something take half as long to deliver, make it twice as long
o deliver but a lot more fun.

Having said that, game elements are, from the perspective of both a
tudent’s learning time and your development resources, overhead.
They do not support any learning objecrives directly.

Getting a sponsor to pay for game elements is often difficult. Said
University of Phoenix supplier Tata Interactive’s Rupesh Goel, “Many
‘olleges are apprehensive about any inclusion of game elements; they
re worried that it might crivialize education.” Corporations don’t want
o waste employees” time, nor pay for their vendors to make games.
Still, game elements are the spoonful of sugar that helps the medicine
o down {the medicine go down, oh the medicine go down). Many sim-
lation developers wisely and appropriately use game elements, but
ust as wisely and appropriately are reluctant to talk abour them. In
isome cases developers may even pretend (read thar, lic) to the sponsors
2othar the contrivances weren’t made.

There are many uses of game elements (Figure 8.4).

When to Use More

All of the three elements we will be discussing can be ramped up and
ramped down. To create the first ireration of any educational simula
tion, we all guess as well as we can; bur inevitably there needs to b
some correction for subsequent versions. I ramp up the simulation ele
menrs if students are having a hard time transferring what they haw
learned, or if they need to betrer understand the systems and cyclica
nature of the content.

¢ Game elements can surround linear content that supports
learning objectives.

» Game elements can subvert and replace simulation elements to
make the experience more predictable and enjoyable—to keep,

for example, engagement challenging, rather than fully accurare
(where accuracy may be in fact harder, easier, or more dull). Games
therefore encourage contrivances. Says Dr. Sivasailam “Thiagi”
Thiagarajan, president of Workshops by Thiagi, a prolific writer,
designer of hundreds of games and simulations, and perennial
favorite at conferences, “There are built-in inefficiencies in a game.
Obviously, there are more efficient methods for dropping a little
white ball in eighteen holes than the rules of golf permir us o do.”

When to Use Less

If students only need a high-level perspective or understanding, or ifs
they are at the early part of a long learning curve, (or, and excuse me fo
being blunt, if a project is significantly under-funded [certain clients
you know who you are]}, I lean toward including fewer simulatio
elements. And if there is no need ro transfer a skill to real life, the uss
of simulation elements might be over-kill.
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Figure 8.4. Game Elements Impact on Content Types. Certain exaggerations of responses to make play more fun

Reliving the roles of heroes or role models
Experience Elements Content Types

Me, a name I call myself

Fa, a long, long way to run

Conflict

Simulation ¢ > Systems

Shopping

Grartuitous, detailed, and entertaining graphics and sounds

Creating order from chaos

Game 4 Cyclical

Choosing what your on-screen character looks like

» Mastering a simple cyclical skill (throwing a card into a hat,
Pac-Man®)

» Competition between learners, including enabled by maintaining

lists of high scores {this is especially effective with CEOs and

salespeople)

* Linear

Specific Game Elements

* Any use of graphics of fireworks

One popular game contrivance that always intrigued me is mixed scales Accessible communities for competition, and/or sense of belonging

This is most easily seen visually. The people in strategy games (such as
Rise of Nations™) are smaller than cars, but only half as small. Cities
are bigger than cars, but perhaps only five times as big. (This is not just a
computer game thing. We also see this in almost all illustrations of the
solar system, where a planet’s size is scaled to other planets’ sizes, their
distance to the sun is scaled to the other planets’ distances to the su
but the size and distance to the sun are not scaled to each other.)
Mixed scales are even more prevalent “beneath the covers.” In Roller
Coaster Tycoon, a month lasts five minutes of real time. However, cus-
tomers walk around the park in twice real time. So if you were focused
on realism, any given customer spends about five months at a park. This
drives subject-matter experts crazy. Rides cost a few dollars for a patron
o engage, but only a few hundred to buy. And still, bigger rides cost
several times more than smaller rides.
Other game elements can include (depending on the player [and yes
gender}):

s Presenting a mystery or puzzle to solve

Creating a huge and powerful force enabling you to not just
defeat but humiliate and crush all of those who dare oppose you

Making the player overly powerful or overly relevant in a
resolution of a situation

Immersiveness in a favorite or interesting atmosphere
(SuperBowl, science fiction, graphic novel, film noir, 1973 Miami)

¢ Using new technology
* Having access to privileged information

¢ Choosing between multiple skill levels to better align difficulry
with capability

When to Use More
H
I increase the use of game elements if people are bored, toc taxed,

* Simplified or abstract interfaces and/or unmotivated to spend extra hours on the experiences.

* Use of established game genres, such as game shows, athletic ‘When to Use Less
competitions, computer games, card games, and kids games
* Clicking as quickly as possible I wind down the game elements if people are feeling as if their time is
wasted with trivial activities (especially if they are already fully mori-

vated to learn the content as quickly and accurately as possible).

s Gambling models
¢ Putting the information into a clever song
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Simulations Punctuated by Game Elements

Ben Sawyer, a developer of one of the next generation simulations we
will be talking abour in the nexr section, suggests that game elements
may be used to modify simulation elements after learners achieve cer-
tain levels of competency. For example, in a simulation designed to:
teach players to drive, there could be periodic “dream™ or fantasy
sequences. After players pass a module learning to parallel park in the:
real world, they might be treated to a driving sequence that asks play-
ers 1o get from point A to point B as fast as possible, ignoring all traffic
laws and safery considerations. Or players might be allowed to drive in
a low gravity environment, where if they hit a bump they would soar.
for a city block. :

“We have ro trust that learners can distinguish between reality and
games, and take advanrage of that to make the whole experience a lot;
more enjoyable,” Ben suggests, That can easily motivate learners to
spend more time learning the critical material. There is also a chance
that during the game sequences, they actually learn more than first
assumed, as they are given permission to forger the rules and try new
approaches.

Von Trapp Reference

If you were reading through the above list of game elements, you found
my Me and Fa references {a game element, in the list of game ele-
ments). The good part is that, hopefully, you smiled and it made vou
want to keep reading. The bad part is that it might have interrupted
your focus and seemed like an unprofessional, distracting, and unwel-
come intrusion, and well, pretry lame.

Thar is the balancing act that all game elements must walk. (This
moment of self-reflection was brought to you by Thiagi. More on him
later.)

PEDAGOGICAL ELEMENTS

At the highest level, an educational simulation’s pedagogical elements
are learning objectives, the reasons for building the simulation, and
deciding what to simulate. Below that are wide ranges of more subtle
choices.

It was the naive hope of early educationa! simulation designers that
the interactive experience would be sufficiently engrossing. They hoped
that students would voluntarily spend hours explering on their own,
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discovering and learning in a purely natural way. They thought their
simulations would compete with the leading entertainment titles and
other leisure activity for people’s free time.

Sadly, they were wrong. Spending one session with a group of real
students watching them interact with your simulation dashes those
hopes quickly and decisively. Seeing the furrowed brows of dozens of
participants is sobering. Seeing tears is downright discouraging.

Pedagogical or didactic elements surround the game and simulation
elements, better ensuring thar the students’ time is spent productively
(Figure 8.5). Pedagogical elements in real life include nametags, caller

'ID, and the warning on certain cars that a “Student Driver” is operat-

ing them.
In educational experiences, pedagogical elements also help the learn-
ers avoid developing superstitious behavior, such as believing they are

. influencing something by a particular action when they are really not.
Specific Elements

Pedagogical elements include:

* Background material, including case studies, visual or text
representations of systems models, and descriptions of interfaces
to be encountered

* Scaffolding, such as letting the learner know what is going on
and giving suggestions, either through voice or graphics

Figure 8.5. Pedagogical Elements Impact
on Content Types.

Experience Elements Content Types

Simulation Systems

Pedagogy
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¢ Diagnostic capabilities, including scorin Figure 8.6. A Pedagogical Moment.
p g g 808

» Introductions giving tips

Visualization of relationships

.

Debriefing, including linking the simulation to the real world

3

either extending from narrow to broad, or broad to narrow Treatment Plan e
s Forced moments of reflection - N
¢ A pause button Bop Quiz . ... .

A speed-up/slow down switch

Trantrment for cancer ks bused on the histology and the

R

o A Hmmu_maw Oﬁﬁde. stage of tha disease, as woll as on reliovinty patient '
digeomrfort.

+ Libraries of successful and unsuccessful plays O e .

e Links to chat rooms where people can brag about how they Q) Faise

achieved a high score

Tests and quizzes

 Acronyms or other mnemonic devices to trigger memory of
processes

* Coaching

¢ Pop-up prompting and help, either text or a voice, giving
specific tips ) o
P P Sowrce: © 2004 Purdue Pharma L.P. Used with Permission.

_ When to Use More

I have ratcheted up pedagogical elements if people are lost and con- UNIVERSAL TRUTHS
fused or don’t see the relevancy of the experience to the real world
{Figure 8.6). One property is necessary to understand the other three elements of
simulation, games, and education, universal truths.

There are two ways of looking at universal truths (Figure 8.7).
One is that these are simulation elements that are highly abstracted.
The other is that these are refined game elements. Believe it or not,
there are actually quite heated and prolonged debates in academic
circles arguing one side or another (and that makes me want to be an
academic less, not more). Summed up, universal truths eicher reflect
our cultural wisdom or our cultural clichés.

Both are right, depending on the situation. When designers use univer-
sal trurhs as the core of a learning objective, they are simulation elements.
When designers use them to get or keep a learner’s attention, they are
. game elements.

" There are some very high universal truchs like creative problem solving
and communicating. Here are some slighcly lower-level universal truths.

When to Use Less

1 tone down pedagogical elements if people are feeling marnipulated or
not owning the material, not engaged by any simulation elements, or
they feel thar they are following directions instead of discovering:

Beyond the Sim

In some cases, the pedagogical elements to support a simulation are
identical to the pedagogica! elements to support a real-world engage-
ment. In other cases, the pedagogical aspects such as background material
are done so well that they become more used than the simulation. In both
cases they become integrated into real life as a support system.
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EXPLORE, THEN BUILD, THEN EXPAND The game element: In strategy
games, players generally follow a pattern of exploring, building up a
" base, and then planning and executing massive artacks on the enemy.

The high-level simulation element: Reap, then sow. But then reap

Figare 8.7. At the Intersection of Game
and Simulation Elements.

again.

. START EASY, GET HARDER The game element: In everything from
- jacks and hopscotch, to Doom, to courses, start easy and get harder as
. competence is displayed.

The simulation element: The better you get, the more chalienges you
" will be faced with to continually test you, and the higher the rewards.
(Yes, this is also a pedagogical element.)

Educational
Simulation

Pedagogy

* DIFFERENT LENSES The game element: In computer games ranging

from Splinter Cell® to Deus Ex to Aliens vs. Predator™ to SimCity™,
you can change the way you see the world, from infrared to light enbane-
- ing 1o seeing through walls to layering crime rates to normal. Depending
on where you are, each has its advantages and disadvantages.

The simulation element: Everyone comes with ways of looking at the
world that are incomplete. Some of us develop the invaluable ability to
switch lenses. Few of us still know when to use which lens or have the
ability to switch rapidly between them.

RACES AND CHASES The game element: Tag, you're it. First person
through rhe culvert wins.

The high-level simulation element: Many tasks are competitive.
Speed is an advantage. Roles can reverse.

ROCKS-PAPER-SCISSORS The game element: Rocks beat scissors.
Scissors beat paper. Paper beats rocks,

The high-level simulation element: Nothing is invincible. Strengths
and weaknesses are relative. Shifting strategies is important.

Reminded and Invoked, Not Taught

Universa! truths provide substantiation to pioneers who believe games
are inherently educational. There are some who believe that:
WHACK-A-MOLE The game element: Every time a mechanical mole
pops up, smash it with a hammer.

The high-level simulation element: There is no universal defense.
Problems shift quickly, so recognizing and reacting quickly is necessary.

[ include Whack-a-Mole not only because I have used it a few times.
in learning experiences, not only because Whack-a-Mole is a good.

example of a universal truth, but also because I just like writing .
“Whack-a-Mole.”

» All game elements are universal truths, and thus
« All games are simulations, and thus
» All games are educational, and thus

« Everything that isn’t a game isn’t educational (phew!)

However, there is a risk at being over-enamored with universal
truths, The tremendous amount of pedagogical elemenss required to
malke universal truths relevant makes them tricky to use effectively, and
often results in their misuse. “Some experiences are so abstract, no one
knows what they are for,” commented Saul Carliner, assistant profes-
sor at Montreal’s Concordia University, of some past programs with
which he had been involved. “We would do group challenges like rope

POWER-UP PILLS The game element: The Pac-Man eats the power pill
and can now turn on its enemies. Gerting the laser supercharger makes
you a much more formidable space ship. o

The high-level simulation element: Power shifts. There are accomplish--
ments that change everything. Many of these advantages are short-lived
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courses and trust falls, and we never tied it back to anything. It was
enjoyable, but not concrete.”

Further, many students already have a gut feeling for the material
and so will feel as if their time is wasted. Ar the same rime, like clichés,
the accessibility and profoundness of universal truths cannot be denied.

2

THE INTERSECTION OF GAME
AND PEDAGOGY

There is aiso an intersection between game elements and pedagogical
elements. We discussed some examples, like hangman and word jum-
bles, in the chapter on game-based models, Two other categories worth
highlighting are stories and salience (Figure 8.8).

Stories

A story puts the users in a position where they know whar is going on
and why they have to do what they are going to do. Gaming the story
means making the players very powerful, pivotal, and/or desirable char-
acrers, unlike what they are in real life. It is not always necessary:
SimCity™ and The Sims™ are great example of entertaining simulations
without any story.

Cartoon strips can also fit here. A good comic car add both clarity .

and humeor.

Figure 8.8. At the Intersection of Game
and Pedagogical Elements.

Educational
Sirpulation

Pedagogy

Source: A Dream [ Had Once When I Was Eighr.
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Salience

Exaggerating effects, both making results bigger and making results
happen sooner, have both game and pedagogical impact. Conrrast is at
the heart of pattern recognition. And in both cases, they come art a cost
of simulation accuracy.

A 1950s SITCOM

Dr. Freud suggested that we have three forces controlling our actions,
the ego, superego, and id.

Anyone who thinks about educarional experience elements might do
well to think of even more powerful forces influencing their design—
members of the 1950s sitcom family.

Dad, somber and straightforward, argues for the simulation ele-
ments. “Keep it honest, keep it real,” he tells us from his dark, paneled
office when he gets home from his mystery job ar 5:05 p.m. “You are
not there to do anything but caprure the truth. Real interactions, and
real consequences.” Then he smokes his pipe.

Mom, perky but caring, argues for the pedagogical elements. She
telis us from the kitchen, “Help out. Keep your sister from getting lost.
Do unto others. Bat your vegetables. What are you doing to the cat?”
Then she offers us some cookies out of the oven, and excuses herself to
ger her hair done.

And of course there is the older brother, who takes out the car with-
out asking, never does his homework, and breaks the window while
sneaking back in past curfew. He is always game. He tells us, “Don’t
tell Dad where I was or I'll kill you.” Then he hits us in the shoulder.
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'COMING UP NEXT

Why are so many teachers and trainers obsessed with multi-player
compurer games, especially since most have never played them?



