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Immersive Cognition Lab
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What Is Virtual Reality?
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Virtual Reality
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Augmented Reality
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Mixed / Merged Reality
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https://www.reddit.com/r/virtualreality/comments/5wansh/do_u_mix_drugs_with_vr/
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Signal vs Noise
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Science:

Collecting data to measure stuff (signal)
while trying not to measure other stuff (noise)
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Player 1

Player 2

Player 3
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Good experimental design
maximizes signal and minimizes noise

Good game design does the same thing!
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Why VR Iis Good for Science




TR

L 0L DEVELOPERS CONFERENCE FALL 2017 | SEPTEMBER 21-22, 2017 #VRDC17




VROC

FARE O R TUARREARTY DEVELOPERS'CONFERENCE FALL 2017 | SEPTEMBER 21-22, 2017 #VRDCIZ




VROC

EARE O R TR REARTY DEVELOPERS'CONFERENCE FALL 2017 | SEPTEMBER 21-22, 2017 #VRDCI?

Ecological Validity

e Behavioral
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Ecological Validity
e Behavioral
e Physiological

e Cognitive
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Pressing Buttons




| SEPTEMBER 21-22, 2017 #VRDC17




| SEPTEMBER 21-22, 2017 #VRDC17




I’v h
s
// y ;
7 ’ B ¢
E— F /
7 —— y 7
/ ,,"' :1.
/ /! 7
s . . . . -_ R . { |'»(‘
i A 8 1 " 3 (q ) 7
g f

L0 DEVELOPERSCONFERENCE FALL 2017 | SEPTEMBER 21-22, 2017 #VRDC17 S

\

UBM




DEVELOPERS CONFERENCE FALL 2017 | SEPTEMBER 21-22, 2017 #VRDC17 2

UBM




LL 2017 | SEPTEMBER 21-22, 2017 #VRDC17

“# PlayStation.Network

L4 N\ Only On PlayStation.
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“You're immediately going to start thinking about it like, “Oh well, |
have to do things In the right order of operations in order to make it
happen’ as opposed to ‘Here | am in this world, making tea’ ”

Cy Wise, Owlchemy Labs
Studio Director, Owlmancer, Science




DPERS'CONFERENCE FALL 2017 | SEPTE R 21-22, 2017

@ JoB STMULATOR

m the 2050 archives




| SEPTEMBER 21-22, 2017 #VRDC17

Presence = Ecological Validity
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Visual Sensory Input
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Real Life Change the environment

Augmented Reality Add visual input

Add visual input
Remove visual input
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Virtual Reality
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VR enables behavior that would be impossible IRL
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3d-Printed VR Roomba Basketball
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Tomato Presence

“...hand presence can be
maintained using a stand-in
object in VR and that the

brain will intuitively accept it.”
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100

Noise

Throw Accuracy (%)

People who use People who don’t
optimal strategy
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Nerf VR largeting
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3 Conditions
RL

(o) VR

© VR Targeting
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Hypotheses

1) VR Targeting will enhance accuracy

© © e

RL == VR < VR Targeting

2) VR Targeting will enhance future accuracy in both VR and RL

e Players will be more likely to use optimal strategy

I 2 .
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Vlachine Learning
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Neural Signature of Memory
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Hypotheses

1) Performance-wi

v~ 2)Brain activity during encoding will predict
recall above chance
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Puppy or bagel?

Puppy (54% confident)
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https://twitter.com/teenybiscuit/status/707004279324696577
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Enhancing Learning Through Virtual Reality and
Neurofeedback: A First Step

Ryan Hubbard Aldis Sipolins Lin Zhou
University of lllinois, Urbana- IBM Thomas J. Watson Research IBM Watson Education
Champaign Center 294 Route 100
405 N. Mathews Ave 1101 Kitchawan Rd Somers, NY 10589
Urbana, IL 61801 Yorktown Heights, NY 10598 (914) 766-1712
(661) B16-7368 (217) 815-9581 linzhou@us.ibm.com
rihubba2@illinois.edu asipoli@us.ibm.com

ABSTRACT

Virtual reality prezents exeming rew prospects tor the celivery of
educutionu] materinls W students. By combining (his technology
with Ddiclogical sersors. a swdent in & virtual cducatioral
enviromnent cun be montored for physiologive]l muwrkers of
enpapement or more cognitrve states of learning. With this
mlunmation, he virfual reality sevironment cun be adaplively
altered to retlect the studert's state, essentally creatmg a elosed.
lovp [eedbeck system This paper explores (hese conceptls, and
presents preliminary data on a combined EEG-VR working
memory  cxperiment as a  first step toward a  broader
implementation of an intelligent adaptive learning aystem. This
Lrsi-pass newral lime-series and oseillatory dute suggest thal whale
an CCG-based neurcfecdback system is feasible, more work on
removing antifacts end dentilying relevant and ioportant feutures
will lead to higher precictson aceuracy.

Categories and Subject Descriptors

* Applied compuring~Interactive learning
environmems * Applicd compmeling--Bivivgical
natwones = Applied computing~Computer-assisted
instructivn * Applied compulmg--Psyehology

Keywords
Virtual  reality:
interaction

1. INTRODUCTION
One vl the mest mmportent und foundsbionul concepts of learmng

analytics is the recessity of feechack or intervention to improve
education ard learning. Since the carly days of learning theory,
such as Kola's [xperiential [earmng Theory [1] and Bandura’s
Sociul Lewrmng Theory [2], [eedbuck o the leurner has been
consicered to be an integral element of learning. A large amount
of moere modern smpirieal research has focused on the useluloess
and appropriateness of different methods of feedhack. In general,
feedback seems lo e more ewtive when 1L fovwses the
intbvidual’s attention on task-relared information as opposed to
sellrekted mfonmation or praise [2], and when i 15 immeciete as

EEG; Neurofeedback, Euman-computer

Canpyright text goes bere

upposed to delayed, particulurly when more real-werld purudigms
arc used (4, 5. 6] Addiromally, the moat soccessful feednack
provides information on how o impreve, oot just the correel

anewer, while remaining relatively simple and easy for the learner
o understand [T].

Campbell and Oblinger’s five-step model of learning unulytics (8]
highlights the irpartance of tasloring interventions for learners i
the Predict, Act, and Refine stages. By collecting datz about
individual learners, teachers can create perzanalimed models that
predict success na purticular course, lessor, or even question. I
the modce] reporls that a student 1s al risk for Gulure, the Wwacker
con intervenc to provide additicral guidance to the stedent
Firally, the result of this intervention, and cortimued collaction of
date, cun be used o relme and updete the model for conlinued
successful prediction. These ideas of effectively utilizing data to
improve learning interverntions are similarly expressed in other
learning analytica models as well |9, 1)

Recently, Clow [11] expanded on lhe fve-siep mwdel by
intrdecing the Learning Analytics Cyele. Here, lesrners engape
in some form of ccucation marerial, leading to ccllection of data
(which counld be cemopranhic, assessmert-hased, otc.) showr the
learner. These duts ure processed mw meurics, ouleome: variubles
which provide insight into learring or predict success. The
important last step i3 to use these metrics to intervene and alter the
learning process, effectively creating a closed-lnop system: the
date cutput by (he learmer celenmines the inwrvenlion, which
affects the input.

Lrder thiz framework, learring will he most saproved when
interventons vre provided in real-Gme (o the learmer  as soon us
some precictive metric 15 obtzined that idertifies the individual
will fail, the system should intervene. Here, we propese a system
tn accamplish this peal that can provide rapid, informative
inferventon praor (o the subjeet even responding. By measuring
clecwoencephalography (EEC) signals, we c¢an track the
individual’s lsarning state i real-time. Adcitionelly, by providing
instroction in a vzl realimy (VR) envirorment, we can not only
provide a more renlisic lesrming environmment, bul ulse more
casily anc adaptively alter the learmng cnvironment to iztervene
bused on the EEG signul, efTectuvely closing the loup.

2. VIRTUAL REALITY

VR nlens e fechoulogy thel simmulates o reslistic  three-
dimensional enviconment for the user to interact with. This is

typically and most successfully implemerted as a headser, or
head-mounred display, with & screen that the user wears. The

digital covironment ix sent Tom the computer o the soreen in lhe
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Encoding Recall
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Encoding Recall

25%

Behavioral
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1 he Future
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Trickshot
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Final Thoughts
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“(Good design is good business”

Thomas J. Watson
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