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LEARNING OBJECTIVES

LO1: Discuss instructional design of the Immersive Online
Content (I0OC) Approach in order to consider application
into course(s).

LO2: Explore Virtual Reality IOC science labs in order to
plan for IOC implementation in STEM or non-STEM
courses.

LO3: Identify Do-It-Yourself resources of several tools in

ordertoempower decision-making on tOCappticationfor
course(s).
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IMMERSIVE ONLINE
CONTENT APPROACH

Ecosystem Foundation of Quality
Matters™ Rubrics(]

*EQUITY in assignment rubrics/? What is this process called? |

Q Titration
*ACCESS for students where they T (T —
arel3l, divergent learning!¥, diverse @ soluion Preparation

needs/

*INCLUSION in student-focusl®],
agencyl’l, identityl®!
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https://www.qualitymatters.org/why-quality-matters
https://www.qualitymatters.org/sites/default/files/PDFs/StandardsfromtheQMHigherEducationRubric.pdf
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ITERATIVE R&D PROCESS

1. Analyze » 2. Develop
5. Evaluate ( } 3. Design
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https://youtu.be/tLiqjtoSLow

IMPACT

1. | $ STEM lab experience

N
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Equitable consistent student
learning experiences across lab
sections

1 education access all together
1 instructor presence

| in-person bench space

GTA training tool

BEFORE 360
Redundant lecturing

AFTER 360 Ecosystem enhanced by promotion
of teacher presence & student self-regulation




O I ANUARND O. LEARNNIING

ACTIVITIES
& LEARNER INTERACTION

Lab Activity

> Data Collection

Precipitate
formation
observations

Test
tube
#1

Test
tube
#2

Test
tube
#3

Test
tube
#a4

Test
tube
#5

Test
tube
#6

Reaction of
supernatant
liquid w/
NA;PO,

Reaction of
supernatant
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BaCl,

CHEMISTRY 360° VR LAB DEMO



https://cenariovr.com/app/#/view/jks?zfile=live.zip&id=25372
https://cenariovr.com/app/#/view/jks?zfile=live.zip&id=25372
https://cenariovr.com/app/#/view/jks?zfile=live.zip&id=25372
https://cenariovr.com/app/#/view/jks?zfile=live.zip&id=25372
https://cenariovr.com/app/#/view/jks?zfile=live.zip&id=25372

BIOLOGY 360°
VR LAB DEMO



https://cenariovr.com/app/#/view/af8?zfile=live.zip&id=13508
https://cenariovr.com/app/#/view/af8?zfile=live.zip&id=13508
https://cenariovr.com/app/#/view/af8?zfile=live.zip&id=13508
https://cenariovr.com/app/#/view/af8?zfile=live.zip&id=13508

NEUROPHYSIOLOGY

TREASURE MAP
QUEST: 360° VR LABS S

CHEMISTRY
TITRATION LAB

e

e Explore however you are
comfortable (ONS EARTHWORM LAB
o Small groups
o Individually
o Observe

e QR code for phone

e URL for laptop

e Accessibility

CHEMISTRY SEPARATING
A MIXTURE LAB

NEUROPHYSIOLOGY
EQUIPMENT & CALIBRATION LAB

CHEMISTRY LIMITING
REAGENTS LAB




DO IT YOURSELF TOOLBOX:
CAMERAS & PRODUCTION SOFTWARE

360° Cameras
e Newer smartphones

e 5K, 6K GoPro Max
o $399.98
o Includes audio and camera stabilization

e [nsta360

O Insta360 Mini

$299.99

O 8K Insta360 Pro 2

$4,599 - $5,449

Packages vary with audio and
production software

Full Adobe Premiere Pro integration

Production Software

CenarioVR™
o $1,599/yr
Articulate 360 suite
o Storyline 360 app, Rise
360 app, plus add-ons
o $499/yr
Adobe 180 & 360/VR

o Adobe Premiere Pro,
After Effects,
Photoshop bundle

o $40 - 3$55/mo

VR for Education Resources



https://gopro.com/en/us/shop/cameras/max/CHDHZ-202-master.html
https://store.insta360.com/product/go_2?c=1324&from=2022springsale
https://www.insta360.com/product/insta360-pro2/
https://www.cenariovr.com/
https://articulate.com/360/pricing/academic
https://www.adobe.com/creativecloud/video/virtual-reality.html
https://www.adobe.com/products/premiere.html
http://virtualrealityforeducation.com/resources/

DO IT YOURSELF TOOLBOX:
SOFTWARE SELECTION

CenarioVR

Using CenarioVR to Create VR elLearning video
Getting Started in CenarioVR video

How to Create a Scenario in CenarioVR video
CenarioVR - Experience Virtual Reality video
Getting Started Guide for CenarioVR document

Articulate
e How to Pick Articulate Storyline vs. Rise for Your elLearning Projects video

e A Quick Overview of Storyline 360 video
o 360 VR begins at time [13:12 / 29:39]
e Embed Storyline 360 project in Canvas using iframe community forum



https://www.elblearning.com/create-learning/cenariovr
https://www.youtube.com/watch?v=SP8_ukKSUMM
https://www.youtube.com/watch?v=-2SHqECDYX4
https://www.youtube.com/watch?v=Gv_srMWW8B4
https://www.youtube.com/watch?v=7H3D97l5g3E
https://knowledgebase.elblearning.com/getting-started-guide?__hstc=91461573.ebd40ff750fa620ec31df3ffe1c03e67.1663617525954.1663617525954.1663617525954.1&__hssc=91461573.25.1663617525954&__hsfp=347307332&_gl=1*1o01xh7*_gcl_aw*R0NMLjE2NjM2MTc1MDkuQ2p3S0NBandwcUNaQmhBYkVpd0FhN3BYZVhjbGlvcUZOM202TzRoUENoaTlfaFZVUUNaWjM5bTRhdEhzWEdWR0xiZlZpQ19rUUN2Z2tSb0NPczRRQXZEX0J3RQ..
https://articulate.com/
https://youtu.be/JNATcartM6Y
https://youtu.be/RK6pc9a_na4
https://community.articulate.com/discussions/articulate-storyline/embed-storyline-360-project-in-canvas-using-iframe

DO IT YOURSELF TOOLBOX:

AUDIO & LIGHTING

Audio

Manfrotto VR medium carbon fiber

extension boom
o $216.99 - $518.99

Rode Wireless Go microphone
o $199.99

Zoom H30-VR audio recorder
o $249.99

Zoom H4N wireless lavaliers audio

recorder

o Zoom F1 Field Recorder + Lavalier Mic
o $169.99

Lighting

Manfrotto VR small leveling base
tripod
o $293.99-$303.99

Aputure 120D I (light)
o $545.00

Dracast DRSP-500B (light)
o $184.60

Spiffy Gear Spekular Interview Kit
o $595.00



https://www.manfrotto.com/us-en/catalogsearch/result/?q=Manfrotto+VR+medium+carbon+fiber+extension+boom
https://www.rode.com/microphones/wireless/wirelessgo
https://zoomcorp.com/en/us/handheld-recorders/handheld-recorders/h3-vr-360-audio-recorder/
https://zoomcorp.com/en/us/field-recorders/field-recorders/f1-lp/
https://www.manfrotto.com/us-en/catalogsearch/result/?q=VR+small+leveling+tripod
https://www.aputure.com/ls-c120d-ii-u/
https://primebuy.com/product/dracast-drsp500b-led500-silver-series-bicolor-led-light?utm_source=bing&utm_medium=cpc&utm_campaign=bing_shopping_ads&utm_source=bing&utm_medium=cpc&utm_campaign=bing_shopping_ads&msclkid=3a5d6cacf8901ec08ca00eb9d06f0bbb
https://spiffygear.com/product/spekular-interview-kit/

CONCLUSION & THANK YOU!

Anonymous Feedback Immersive Online
Survey QR Code Content CoP QR Code

http://tiny.cc/5190vz http://tiny.cc/rintuz

QUESTION
S

&
ANSWERS



https://fau.az1.qualtrics.com/jfe/form/SV_8enlRO2pKN9vQRo
https://fau.az1.qualtrics.com/jfe/form/SV_8enlRO2pKN9vQRo
http://tiny.cc/5190vz
https://docs.google.com/document/d/18dpSvLDu3rwZfwubkkygGg5DjT-RjA8bO-h_3qlsbLA/edit?usp=sharing
https://docs.google.com/document/d/18dpSvLDu3rwZfwubkkygGg5DjT-RjA8bO-h_3qlsbLA/edit?usp=sharing
http://tiny.cc/r1ntuz

SUPPLEMENTAL SLIDES

Stay up to date with us at our homepage

Florida Atlantic STEM Research Group for
Diqital Laboratory Learning

EaU
CENTER FOR ONLINE
AND CONTINUING EDUCATION
f Florida Atlantic University



https://www.fau.edu/elearning/research/digital-laboratory-learning/
https://www.fau.edu/elearning/research/digital-laboratory-learning/
https://www.fau.edu/elearning/research/digital-laboratory-learning/
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IMMERSIVE ONLINE CONTENT:
APPLICATIONS SPANNING DOMAINS

e (Google Arts & Culture

e Center for Online and Continuing Education
Professional Development sessions

©)

©)

Simulations for Educational Purposes
Experience and Create Virtual Field Trips in Your Course:

An Exploration of Google Arts & Culture
Surrounded by 360 VR Videos
Conducting STEM Labs Online



https://artsandculture.google.com/
https://youtu.be/nVhdjIWHEac
https://youtu.be/CCS5KXjLlH8
https://youtu.be/l-nAIyIIeH8
https://youtu.be/gnsNTKPUWHg

OUR ROADMAP TO
QUALITY 10C COURSE

DESIGN
Salient” IOC Specific Review Standards

e Assessment & Measurement. 3.4
(sequenced/varied), 3.5 (multiple opportunities
to track progress w/ feedback)

e Instructional Materials. 4.5 (variety)

e Learning Activities & Learner Interaction.
5.2 (active learning)

e Course Technology. 6.2 (engagement/active
learning)

e Accessibility & Usability. 8.3 (text/images),
8.4 (multimedia access), 8.5 (multimedia ease
of use)

* The whole QM book did not fit on slide (we tried)
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ACCOUNTABILITY STRATEGY: SUSTAINING
EDUCATIONAL ECOSYSTEM EFFECTIVENESS

Universal Design for Learning

(CAST, 2018) to Futureproof (Coy,

2020)

e Engagement

o

O

Self-regulation/assessment, reflection

Instructor reflection (Martin et al.,
2019)

e Representation

@)
@)

Audio/visual information alternatives

lllustration through multiple media

e Action & Expression

O

Optimize access to tools/assistive
technologies

N
-

Research in Practice

Offline & online access

O
O

PhET simulations
OER Lab Manuals

Streamlining immersion

O

o

Cognitive load reduction
Backup guideposts

Quality control

O
O
O

TA training

|IOC Community of Practice
Continual improvement of
multimedia accessibility
(Mancilla & Frey, 2021)


https://phet.colorado.edu/en/offline-access

THE TRANSFORMATIONAL GOAL.:
IMMERSIVE ONLINE CONTENT APPROACH

Bridging research and practice with data-driven decision making

RESEARCH QUESTIONS

1) Will implementing a high-level IOC approach in online biology and chemistry
laboratory course sections result in no difference of student learning of
technical scientific skills and discipline-specific concepts versus student
learning in 100% in-person laboratory course sections?

2) Can the high-level IOC approach be utilized to implement high-quality
standardized TA training for futureproofing digital instructional delivery?

3) Will implementation of faculty workshops support more faculty to be trained
and pursue the development and implementation of high-level IOC approach
in technical STEM laboratory courses?




IMMERSIVE ONLINE CONTENT:

R&D INSTRUMENTS

- Course-Based
Undergraduate Research
Experiences (CURES)
rubrics

- Virtual Engagement
Questionnaire (VEQ)

- Student Assessment of
Their Learning Gains
(SALG) survey

» Module 2 (05.23 - 05.27)
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Pre-Separating a Mixture Experiment Self-Reflection Survey

View

[¥] 2. Separating a Mixture

2. Separating a Mixture Quiz
May 27 | 10 pts

2. Separating a Mixture 360 Video Lab

Multiple Due Dates | 10 pts

2. Separating a Mixture - Lab Report

Multiple Due Dates | 30 pts

Post-Separating a Mixture Experiment Self-Reflection Survey
View




STUDENT IMPACT

“l have a better understanding of threshold and more confidence
on the topic,”

“As a result of the separating a mixture experiment, | will carry my
knowledge of how to use certain lab tools that might be used for
future experiments,”

“The 360 video helped me as an individual learner by giving me
personal questions that | have to answer to understand what was
being done in the lab.”

“...the 360 degree video helped me because | like having visuals,
it helps me learn so the video really helped me understand.”
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https://cenariovr.com/app/#/view/jks?zfile=live.zip&id=25372
https://cenariovr.com/app/#/view/jks?zfile=live.zip&id=25372
https://cenariovr.com/app/#/view/jks?zfile=live.zip&id=25372
https://cenariovr.com/app/#/view/jks?zfile=live.zip&id=25372
https://cenariovr.com/app/#/view/jks?zfile=live.zip&id=25372
https://cenariovr.com/app/#/view/jks?zfile=live.zip&id=25372

OER: CHEMISTRY \

BAU B

360° VR LABS \
Yavuz-Petrowski, O. (2021). Lab Manual 5:
General Chemistry for Health Gas Laws

Sciences lab manual 5: Gas General Chemistry for

laws (A. Perkins, Center for Health Sciences Lab

Online and Continuing
Education, Ed.). Florida
Atlantic University. CC BY- Oslem Yavuz Petrowsid, PhD,

Department of Chemistry & Biochemistry



https://oercommons.s3.amazonaws.com/media/courseware/relatedresource/file/CHM2032L_Lab_Manual_5_Gas_Laws_Yavuz-Petrowski_Fall_2021_6MguPmo.pdf
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://oercommons.s3.amazonaws.com/media/courseware/relatedresource/file/CHM2032L_Lab_Manual_5_Gas_Laws_Yavuz-Petrowski_Fall_2021_6MguPmo.pdf
https://oercommons.s3.amazonaws.com/media/courseware/relatedresource/file/CHM2032L_Lab_Manual_5_Gas_Laws_Yavuz-Petrowski_Fall_2021_6MguPmo.pdf

DO IT YOURSELF TOOLBOX:
ACCESSIBILITY

Existing with Varying Degrees of Access and Resources
e Traditional person interpreter
Two VR versions, one with all hotspots as audio
Visual-to-Audio Sensory Substitution Devices (SSDs)
Headset/smartphone triggers hotspots by

o Tracking eye direction

o Additional controller
Lock rotations/zoom to 2D plane options
WebVR with A-Frame to build multi-device interaction
Haptic auditory white cane
Haptic feedback gloves and shoes
How Do People with Low Vision...Complete Science Labs?
VR/AR in Canvas LMS with EON Reality



https://ieeexplore.ieee.org/document/7155404
https://aframe.io/
https://doi.org/10.1109/VR.2019.8798100
https://doi.org/10.1145/3313831.3376353
https://www.perkins.org/resource/how-do-people-low-vision-complete-science-labs/
https://community.canvaslms.com/t5/Partner-Listings/Partner-Listing-EON-Reality/ta-p/498116#toc-hId--1651113120

RESOURCES FOR FACULTY FUNDING

e DOE Grants

o https://lwww2.ed.gov/fund/grant/apply/grantapps/index.html?src=ft
e Municipal Prizes

o https://www.cfbroward.org/articles/the-be-bold-prize-rfp-now-open
e Industry Grants or Sponsorships

o Course Hero Teaching Grant
e Organization Awards

o The POGIL Project
e Foundation Awards

o https://www.openphilanthropy.org/
e University-level Grants and Funding

o https://www.fau.edu/ouri/curriculum grants.php
o https://www.fau.edu/techfee/



https://www2.ed.gov/fund/grant/apply/grantapps/index.html?src=ft
https://www.cfbroward.org/articles/the-be-bold-prize-rfp-now-open
https://www.coursehero.com/educators/grant/
https://pogil.org/about-the-pogil-project
https://www.openphilanthropy.org/
https://www.fau.edu/ouri/curriculum_grants.php
https://www.fau.edu/techfee/
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