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I_ILD in Super Mario Bros 1
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Level design

Serious game design
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E—EIE gmmmgm:d FiLDin Super Mario Bros 1 E—EIE gmmmgm:d F Games revolve around learning

Games throw up hurdles, they are fun because you learn
how to overcome these (and master them)

Levels should be designed in such a way as to accommodate
mnnln n"us this learning as smoothly as possible
|

- 1 PLAVER ¢ The following examples feel natural when you play them,
- - but are not randomly placed, try to think as a designer!
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l_ILD Heuristics: novelty
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Keep introducing new features all through the game, don’t
present everything in the beginning, lest the latter part of
the game becomes a grind

Let’s delve a
little deeper
into the
psychology of
games...




E?IE gmmmwtﬂ FILD Heuristics: learning

Object to be
learned:
platform

E?IE ?Bmmsgd I_ILD Heuristics: enemy placement

Enemies are

Coins provide
a bonus to the

player and thus
act as a natural
incentive

star bits act as
an incentive to
have the player
ride the
platform out to




I_ILD Heuristics: cueing

Exclamation
mark draws
attention
(signposting)

E?IE gﬁ?mnatmngm:d FILD Heuristics: cognitive guidance

E?IE g?mnatmngm:d FILD Heuristics: color coding

Important
platforms have
different color
from the rest

Game research | N . ..
E?IE for aning and ILD Heuristics

Color coding
consistency
throughout the

g e
s




E?IE g?“""m’i‘;.‘?“’m“; Mhe science of game/level design

Perceptual / brain
sciences

Cognitive psychology

Which objects/colors
do players look at Where do | place
first? . which enemies?

How do you lure

Learning sciences

How do players learn

%

What is rewarding?
How do | engineer

Game research |_
T ] ?
GalE (BN How do players learn?
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Multimedia Working Memory Long Term
Presentation — . ' Memory

limited unlimited

(Mayer & Moreno, 1998, 1999, 2003...)

E?IE for raiing and I_Activating prior knowledge

,_.entemmmen

Prior

Knowledge

Long Term
Memory Color coding
consistency

throughout the
level

That’s why it was good to
color code: because it
activates prior knowledge.
The player will effortlessly
remember some of the
characteristics

I Game research | N .
E? E g cen Foreshadowing

If a puzzle, or level layout, is too big/complex to
comprehend at the moment the player needs to, start
feeding them bits beforehand
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e Teenrc
for training and
entertainment

I_Foreshadowing

Prince of Persia: The Warrior Within does the same thing

Puzzlesolving of the npc foreshadows the actions of the
player

EalE i Backtracking

More subtly, Metroid/vania games let you know where to
go, before you can

ot IS

Fhan.com

l_Guiding the player through the level
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: I_Where should I go next?

E?IE %ﬁma@a _ I_Background waypoints

Maan Targst Visits by Cus

Steiner and Voruganti (2004)

Maan Guidance by Cue

Cun

Mean Target Initial Visits by Cue

i

Fable 2

Our eyes are drawn to
areas of high contrast,
these denote shape
borders




entertalnment

I_UnreaIEd

)

‘Squint mode’ to determine what draws the most attention

EalE]

Game research |_ .
for training and Cueing
entertainment

More theoretically, guidance cues are important when a
player is overloaded by too much information at the same

time

Cognitively — too much is happening at the same time to
separate relevant from irrelevant information

Perceptually - irrelevant information is more salient than
irrelevant information

E?IE gfmmrﬁ';“aﬂ I_Cognitive cues

EalE]

Game research I_
for training and Perceptual cues
entertainment

To an extent, most (older) games already perceptually guide
the player well, albeit unintentionally




Game research
EE1[E e

Newer games also have highly detailed backgrounds

World is so salient, that it becomes impossible to distinguish
between objects you can use and background

I_Perceptual cues

Game research M~ .
E?IE for aining and Guidance cues
entertainment

These visual cues can in turn be used for guidance, too

—
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Or to signify the enemy boss’ weak spot, which you can hit
to inflict massive damage

Gameresearch | 8 -
20 | E | o waningana Enemies
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“Good games offer players a set of challenging problems and then let
them solve these problems until they have virtually routinized or
automatized their solutions. Then the game throws a new class of
problem at the players (sometimes this is called a “boss”), requiring
them to rethink their now taken-for-granted mastery, learn something
new, and integrate this new learning with their old mastery. In turn this
new mastery is consolidated through repetition (with variation), only to
be challenged again. This cycle has been called the “Cycle of Expertise”
(Bereiter & Scardamalia 1993); it is the way anyone becomes expert at
anything worth being an expert in.”
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E?IE g“’;mm‘z‘;?‘aij’a I_Ideal game difficulty progression

w g FLOW

» ABILITIES

A = Rapid Difficulty Increase, B = Slower Difficulty

Bl ==

Be prepared to tweak your game afterwards

Let other people play your game, they don’t know what you
know! (Other players are idiots.)

Serious game design

HL2 death map




E?IE ?ﬂm&"ﬁﬁrﬂ I_Why serious games?

Given that games revolve around learning to overcome
obstacles, it’s easy to see how they can be used to teach

They’re also a lot more fun than learning from a textbook

Can be used to teach a lot more than regular textbooks

E?IE g’“’m Fserious games effectiveness E?IE g’“’m Fserious game effectiveness

However, evidence for effectiveness is lacking

group

Literature study: 121 Game imposed
~ 60% is successful to varying degrees (but more often than not o NG S'Ef"f'famI'Y :lgher
with no control group) g cognitive loa
(Wouters, Van der Spek & Van Oostendorp, 2009) £ o F(1,46)=25.956,
2 p<0.001
g
£

In fact, we tested our game
Code Red Triage, comparing it
to giving the information on a
powerpoint presentation

Cognitive load is
negative predictor
for test score

T T B='1-969' p<0-001

post delayed

time
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ey Fcode Red Triage
entertainment

So we have our work cut out for us

In fact, that’s what my PhD research is about

CODE RED TRIAGE

* COgnition-based DEsign Rules Enhancing Decisionmaking
TRaining In A Game Environment

Game research |_
E?IE for taining and Problem statement

We don’t really know what makes a good designed game

Games teach their instructional material efficiently (high
flow)

Those that do this the best (create flow-learning state), get
the highest scores

Games with the highest scores sell more

Games that sell more, get copied

EalE]

e —

2‘;‘”"m’ﬁ;.‘?“‘m°% I_Code Red Triage
entertainment

So we’re trying to discover if we can improve serious game
design by looking at good instructional entertainment game
design
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Is amway free

jaw tlumaat

Capillary Refill l
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P less than 120
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Tests:

Paper pre and posttest with text and image based procedural
questions

Mental model elicitation by conceptual relatedness

lightly injured

Presence / engagement questionnaire . -

dlassdly —
wietim

obstructed —
ainway

T recovary
chin lift position

E?IE ?ﬂm&"ﬁﬁrﬂ I_Cognitive load

Remember: [|_ __ Workdea amery i |

limited

Games have higher cognitive load, makes it difficult to
separate relevant from irrelevant information

I = Gemerescarch | . : .
E? E S Experiment 1: cueing

‘Woman, approximately 40 yoars old. Wounds
on the torso,

E?IE gmmm:a I_Experiment 1: results

No effects on paper tests, mental model construction
significantly worse in cueing condition!
What works in entertainment games, makes learners lazy?

Next experiment:




E?IE gmm‘z‘;z“;}‘é I_Experiment 2: difficulty progression

Remember:

A = Rapid Difficulty Increase, B = Slower Difficulty

Gameresearch | 8 .
=

Regulating the information presentation rate could help
automate the material...

but could also lead to inadequate mental models, based on
incomplete data; why A, but not: why NOT B

E?IE :;G?mmma’m? I_Experiment 2: results

No results; still running
8 students game design participated

Early indication: progressive buildup of complexity more
enjoyable, probably also better learning

E?IE :;G?mmma’m? I_Experiment 3: narrative

So far, we tried to catch up with traditional learning by
diminishing problems with cognitive load in games

But can we use game specific features to improve learning?

Games have narratives (sort of)
* Things happen
* People remember suprising events
e Can this be used in training?
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I_Experiment 3: events

M experimental
.-I_.' "

control

E?IE g“’;mm‘z‘;?‘aij’a I_Experiment 3: different tests

Jawithrust___ piocked airway
— \ wilh neck trauma
Chin [ift \ ~
T \ o
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Heavily injured
\
\
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\
\
Classify
- welim T Mobility
Capillary — .f"l

refill time
o /

Ended with direct questions pertaining to the information
learned with the events (if light then, if dark then)

Game research I .
Gl

High scores:

Jurgen Buisman 1278 (narr)
Robin van Olst 1239 (cont)
Benjamin Koelewijn 1094 (cont)
Daniel Faustino 1066 (cont)
Kevin Vriens 1046 (narr)
Alexandru Dimitru 1039 (narr)

Mean: 736.78
Std Dev: 219.84

Game research g .
Gl

No significant differences:

* Paper tests
* Engagement questionnaire
* Score

Perceived difficulty
* Enjoyment

® ... That’s science!




However, the association test is ‘nearly significant’
F(1,38) = 3.249, p=0.079

g z d oM
Upon closer inspection —
In control group e
El 2000
o condition T . 20007
The experimental condition did score better, but because -
the control group did so well too, this didn’t reach
significance o

e — —_— entertainment

Estimated Marginal Means of na_mm_csim

Estimated Marginal Means

017507

T T
control Surprising everis
condition

Covariates appearing in the model are evaluated at the following values: voor_mm_csim = 065073

ANCOVA F(1,37) = 5.473, p < 0.05




