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Gamebased Learning &
Environments "Eli‘n.telliMEQrIo%

A Interplay of cognition and affect
A Performance impacts affective states
A Affective states impact performance

A Long term effects
A Motivation
A Selfefficacy

A Supporting motivation
A Natural component of
tutoring

A Keystone of effective
learning




Personalized Gamieased &
Learning Conjecture -

Highly
Motivated,
AffectInformed Games Highly
Al Technologies Effective

Learners



NarrativeCentered Learning &
Environments et

~ fintelliMEDIA

A Gamebased learning environments in which
learners:
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activities

A Immersed in captivating, highly tailored narratives
A Revolve around:
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A Believable characters [
A Compelling virtual worlds [
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A Rich stories 2
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Kim:

Thank goodness, you're here. I'm Kim, the camp nurse.

People on the island are getting sick, and we don't know why. Please, can you help us?

1. Student plays the role of a new 2. Student discovers that several
visitor to the island. team members have fallen sick.



Pathi biological

organisms that cause disease =~ Mutagens are'ag
or illness to their host and can ~ change the genetic information,

spread from person to person. . ke DNA, of orgamsms' *

Student views microbiology-
themed posters.

4.

Student reads books about
different types of pathogens.
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u Robert:
Tooni

Teresa:

Bacteria are the smallest type of living organism, as small as 200 nanometers.

They're bigger than viruses, but still very small.
Every morning I eat some eggs, toast, and have a glass of milk.

5. Student gathers clues from sick 6. Student asks the
team members. pathogen experts about
microbiology concepts.
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Experimentation Computer Terminal

CHOOSE HYPOTHESIS TO TEST

I believe this object is Pathogens v
contaminated with:

I am testing this object No Entry

because: Sick members ate it

Sick members drank it
Tests remaining: 5 Sick members touched it

It looks dirty

It often carries disease

Elise:

My name is Elise Johnson. I'm the lab technician here.
QOOOOC[HDOOOO

If you need any help with the lab's instruments, feel free to ask me.

7. Student conducts tests using 8. Student interacts with the lab
laboratory equipment. technician to view microscopic
iImages of pathogens.



. Drawing Conclusions
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WORKSHEET

appropriate

No Entr

9. Student records findings using portable
communicator device and a diagnosis worksheet.



Reportlng Findings @‘ P
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10. Student presents findings and recommended
treatment to camp nurse.




Example Study of Learning &

Engagement T

A 153 middle school participants used Crystal
Island
A13.3 years old (SD = 0.48)
A50% Caucasian, 32% African American, 13%

Hispanic or Latino, 5% Other

A Secondary analysis from a study investigating
scaffolding In narrativ&entered learning
environments
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A Measures
A Microbiology content preest and posttest
A 16 multiplechoice guestions

A 8 factual questions,
8 application questions

A Created by interdisciplinary
team of researchers

A Presence Questionnaire

A Perceived Interest Questionnaire

A In-GameScore

A Intervention

A CRYSTAISLAND

A Sessions lasted until:
A Student completed scenario, OR
A 60 minutes elapsed



Presence Questionnaire e,

A 32-items, divided

among three subscales
[Witmer & Singer, 1998]

A Involved/control

A Naturalism of
experience

A Interface quality

A Measured on #oint
Likertscale

sintelliMEDIA

Example Iltems:

How compelling was your sense of
moving around inside the virtual
environment?Involved/Control]

How much did your experiences in the
virtual environment seem consistent
with your realworld experiences?
[Naturalism]

How much did the visual display quality
interfere or distract you from
performing assigned tasks or required
activities?[Interface Quality]
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A Adapted from Example Items:
Perceived |nte rest | got absorbed playing Crystal Island
] ] without trying to.
Questionnaire -
[Schraw 1997] ]Icatzcc;)ilrjlgztng.rystal Island's topic was
A 10 items _mea_sured Crystgl Island really grabbed my
on a 5point Likert attention.

scale



In-Game Score

A Rewards:
A Efficient goal completion

A Demonstration of
content knowledge

A Deliberative hypothesis
formulation and testing

A Penalizes guessing and
adl YAY

A Presented in uppeleft
corner of screen
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Action Points (pts)
Overall Mystery Solution
Correct Solution 500 pts
Solution Efficiency (7500 / elapsed time) pts
Incorrect Solution Attempt -100 pts
In-game Quiz Questions
First Attempt Correct 25 pts
Second Attempt Correct 10 pts
Second Attempt Incorrect -10 pts
Object Contaminant Testing
Test Milk for Pathogens 200 pts
Incorrect Object -10 pts
Incorrect Contaminant -25 pts
Character Interactions
Talk to Kim (25 / elapsed time) pts
Talk to Teresa (50 / elapsed time) pts
v TQR to Fgd 4 2 r (125 /elapsed time) pts
@; S 8 (125 / elapsed time) pts
tin (125 / elapsed time) pts
Pathogen Labeling Activities
Correct Answer 10 pts
Incorrect Answer -10 pts
Total Maximum Points % 1665 pts



Findings )
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A Significant learning gains

A Learning gains independent of gender (i.e., no
gender effect observed)

A Engagement significantly associated with learning

A Contrasts with view that places engagement and learning
at odds with one another

A Relationship is independent of background knowledge and
gameplaying characteristics
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Real-Time
Narrative
Planning

Narrative-
Tutorial

Off-Task
Behavior

» Note-Taking

» Regulated
Learning



CRYSTAISLANDor New Student
Populations and Subject Matters ﬁm...me%
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QRYSTAISLANDT - Middle School QRYSTAISLAND  Elementary School
Microbiology L andforms

CRYSTA[SLAN_[I Middle School QRYSTAISLANDT Middle School
Literacy Computational Thinking
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A Middle-grade CS
Principles focus

A Compelling
computational
challenges arise
organically within
storyworld

A Narrative gamebased
environment supports
relevance and
connecting computing




Learning Computing in a Game.

Based Environment o T
Societal
Relevance of <€ _ >
Computing Compelling narrative

Collaboration
and €<— - > o ,
Creativity ¢CSIHY@2N] pAY aNBIf e
and virtual worlds




