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Problem Definition
Topic II Accessibility, assistance,
and understanding

The online learning environment when compared to that of the traditional 
one, poses several new challenges and discrepancies between a learner’s 
expectations and the reality of online learning as it exists now.

In making the haste transition to online learning amidst the pandemic,  
many institutions and instructors have turned to learning application 
platforms most familiar and easily accessible to them (e.g Blackboard). 

Here, it is important to note that ensuring accessibility to the necessary 
resources such as hardware, software, physical study space, external 
resources, and support services must be addressed promptly for the 
students to be able to make the transition.

Yet even with access to all the resources, one of the biggest detriments to 
the online learning experience remains that the online learning tools 
themselves have been inaccessible, ineffective, and unsatisfactory at best.

 

If instructors continue to rely on platforms designed to be supplementary 
teaching tools with presumptions that it would be able to replace and 
encompass students’ entire learning experience, the online environment 
will fail to accommodate students' learning needs, and diminish in value.
 



Terms to Define

Universal design
Universal design is the design of products or environments to make them 
accessible to all people, regardless of age, disability or other factors.

Online learning
All modes of learning taking place digitally including:
 Lectures
 Content sharing
 Discussions / Forums  
 Library resources / Supplementary resources 

Universal design For learning
Three principles of UDL

 1. Representation 
  Having multiple modes of delivering content
 2. Action and Expression 
  Having multiple ways of assessing and testing students
 3. Engagement 
  Having multiple ways of motivating students, 
  including group works, projects, assignments



Accessibility
1. Resources and devices readily available
 Everyone is able to obtain the tools required for online learning

2. Convenient to use  
 Anyone can learn to use regardless of technological literacy 

3. Reliable technology
 Minimize crashes, and bugs
 
4. Multi-faceted modes available
 Multi-sensory delivery of content
 Multi-sensory mode of interaction

Effective Interaction Tools
1. Reports of user satisfaction
 Taken from user surveys and ratings

2.Increased or similar level of class participation as traditional learning
 Measured by an increase of online class interactions
 Taken from system data

Consistent level of interaction between users 
 Measured by interaction records data



A matrix chart visualization of the 6 categories of barriers to online learning
based on the physiological spectrum of potential students

Matrix Chart

Barriers To online learning

Problems & Opportunities

Upon considering the accessibility of online learning within the scope of 
currently available resources and tools based on students of ranging 
needs, we have identified 6 main areas of concern: 

Economic, Cultural, Social, Technological, Mental, and Physical. 
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Economic
Tuition costs are one of the most prominent barriers to learning in gener-
al, and as learning moves online and students are deprived of previously 
available physical resources, the high cost of learning becomes increas-
ingly difficult to justify sans the use of latest technology and software.

Cultural
There is a general lack of cultural awareness of accessibility issues espe-
cially for students with learning disabilities both by the institution and 
faculty members that tend to implement egocentric systems of accommo-
dation by lumping students into large categories instead of addressing 
individual issues and tailoring specific solutions.

Social
There is an expected difficulty in connecting socially online as interac-
tions become delayed, asynchronous, monotone, and one-dimensional.  
Without visual and audible cues such as body language, facial expression, 
tone of voice, and voice inflection, students are likely to fail to signal 
their needs, discomfort, and/or their struggle to keep up, and as a result, 
instructors unaware of individual student concerns can become non-acco-
modating, dismissive, and make harmful assumptions. 



Technological
Other than the need to make devices and equipment necessary for online 
learning widely available and easily accessible, there’s a need for the 
technology itself to be able to accommodate and adapt to students' needs; 
by ensuring that all users, especially the instructors, are able to make use 
of all the tools available, to open up new possibilities for the most opti-
mal content delivery and methods of assessment. 

MEntal
Students already experiencing difficulty functioning in school due to 
plethora of causes such as depression, anxiety, personality disorders, 
disturbance of conduct (i.e. inappropriate behaviour), isolation, physical 
complaints, fatigue, communication difficulties, lack of motivation, inde-
pendence, and time-management skills are likely to experience height-
ened skepticism toward online learning.

Physical
Common problems include requiring students to be glued to their screens 
resulting in physical fatigue such as eye-strain, difficulty manipulating 
equipment, failure to account for each student’s environment and the 
varying levels of distractions and difficulties they can face, and difficulty 
implementing curriculum for building the necessary hard skills and 
applied learning.



An ecosystem map visualization of the current online learning tools and resources

Current online learning
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A matrix chart visualization of the 6 categories of barriers to online learning
based on the physiological spectrum of potential students // social and technological are highlighted

The largest barrier and discrepancy in online learning and traditional 
learning based on our findings based on primary and secondary research.

Social & Technological Barriers

REason for Focus
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Primary research

the resources for online
learning o�ered by the
school are:

communicating with 
instructors in person

communicating with 
instructors in class
via video, voice,
messenger apps 

communicating with 
instructors via video, voice,
messenger apps outside of
class time

Based on a survey conducted of 28 students on July 2020



Secondary research

Results from a survey of more than 3,000 college students in the U.S. and Canada (Selingo, Je� LinkedIn)



Virtual Reality learning
To make online social interactions more accessible

Virtual reality real time full immersive online learning

Help create an optimal social learning environment for students to 
obtain valuable education and skills 

Lack of accessibility and ineffective online social interaction tools 

what

how

why

Vision Statement



What is virtual reality?

Virtual Reality or VR is a three-dimensional, computer generated envi-
ronment which can be explored and interacted with by any person 
immersed in it. VR can simulate any type of environment or experience 
that is very close to reality, or even something that has never been seen 
before. 

How it works is that VR presents our main senses and perception systems 
(sight, hearing, etc) with some made-up information that can simulate 
everything else in reality. As such, when users are presented with these 
kinds of information through their senses, the user experiences another 
kind of reality that can be perceived as real.

The technology is most popularly being delivered in a form factor of 
headsets, omni-directional treadmills and haptic gloves which covers the 
most important senses including sight, hearing, movement and touch.



Virtual Reality Learning

Moving away from the idea that online learning is able to replace or 
substitute traditional learning environments. Instead, heading toward 
rebranding the concept of online learning by cultivating a whole new set 
of expectations, completely new ways of delivering and consuming con-
tent, structured and framed within the infinite and ever-growing techno-
logical possibilities.  

Utilizing software built and made specifically for online learning, the 
goal is to be able to explore new methods of teaching and new methods 
of learning; specifically to make online social interactions more accessi-
ble -- by facilitating a full, immersive, multi-faceted, multi-sensory mode 
of interaction and learning.

With Virtual Reality, students will be able to experience a different type 
of learning environment that is tailored to their specific needs. It enables 
unique customisation for each individual and allows students to experi-
ence learning that fits their own learning style. In addition, VR will 
enable students from all over the world to come together in the same 
room, collaborate and learn together.



main social components
of the system

Core Functionality

Virtual Reality Learning

Space for Collaboration
Immersive, interactive

content delivery

Student

Tracking student 
progress

Office hours

Staying connected
with classmates

Getting in touch 
with instructors

Instructor



Personas
heather Almanzar

demographics:
age: 22
location: toronto, on
status: single
education: george brown college
    graphic design

#social justice warrior
#social media influencer

goals           challenges

tech skills:
internet
social networks
messaging / e-mail
online research
hardware knowledge
software adaptability

student
persona

“I spend my life 
building the 
world I want to 
live in.” 

- Robin Chase

build skillsets to enter
workforce

wants to explore her
creativity and potential

sees school as a 
networking opportunity

wants to feel challenged

demand more from her 
education

easily distracted /
pre-occupied on social
media platforms

feels cheated out of a 
“real” school experience 

frustrating and bored by 
unengaging instructors

feels like she’s not 
getting the attention 
and support needed

junaid dawala

demographics:
age: 61
location: pickering, on
status: married with kids
education: University of alberta (1984),
    McGill university (1982)
    ph.d. clinical psychology 

#oldie but a goodie
#learning is living

goals           challenges

tech skills:
internet
social networks
messaging / e-mail
online research
hardware knowledge
software adaptability

instructor
persona

“Tradition is not 
the worship of 
ashes, but the 
preservation of 
fire.”

- Gustav Mahler

to live a fulfilling life

continue his life-long 
research in the field

to spread as much 
meaningful knowledge
as possible

ensure his students
retain and apply the 
knowledge
beyond school

difficulty transitioning/ 
adapting to new tech

easily lost in online
discussions

need close + constant 
i.t. support 

have been relying 
heavilyon more 
traditional methods of 
teaching



Visual Impairment:
 Voice Assistant: described audio 
 Voice command control 
 Tactile control 

Audible Impairment:
 Auto-generated transcriptions
 Visual ‘speech bubbles’ for synchronous conversations
 Universal  keyboard 

Physical Impairment:
 Voice command control 
 Joystick control

Customizable learning space

User Journey Maps

Log in 

unlimited meeting rooms 
simulating synchronous 

shared spaceS for 
naturalized interactions

landing page: my space

universal drop-down menu

select “new room”

select “tools”

download necessary tools
desks, boards, timer, etc.

select “make room private”

select “invite others”

select “allow others to edit”

select “record meeting”
Select “auto-transcribe”

interact physically with the 
tools and resources necessary

select “turn on speech bubble”

communicate via voice and text 

reach out to instructor 
select “ask to join”

select “exit room”

select “upload meeting”
to share

Space for Collaboration

Student



“Field trip” based learning

Set up room/environment specifically tailored to the lessons similar to 
powerpoints but each “room”/slide contains the related resources and 
tools necessary for learning

Download resources ahead of time 

Optional screen engagement for the students who cannot or do not wish 
to attend fully immersed 

VR power rooms

Log in 

landing page: office space

universal drop-down menu

select “create content”

select “new room”

design rooms with deliverables
“add room”

select “invite students to join”

select “record lecture”
select “auto transcribe”

deliver content room by room 
select “next room”

interact physically with the 
tools and resources necessary

upload finished lecture
onto class page for review

download content/resources

fill rooms with 3-D virtual objects
corresponding to lesson needs 

Immersive, interactive
content delivery

replacing powerpoints
with power rooms

Instructor



the Envisioned future of
virtual reality online learning

Future Scenarios
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An ecosystem map visualization of the future online learning incorporating Virtual Reality Learning



Change is inevitable, but it is not without its opposition. Newly emerging 
technologies have historically faced initial societal resistance despite its 
eventual embrace and adaptation into our daily lives. Evidently, VR is not 
immune to such challenges.

Nevertheless, there have already been important technological break-
throughs with VR technology that have transformed markets, and shown 
promising trends beyond the entertainment fields made by tech giants 
such as Microsoft, Facebook, Amazon, and Google, with plenty of room 
for newly emerging players.

As VR hardware and software continues to improve, along with a stron-
ger 5G network, becomes dematerialized as a stand-alone device, and 
becomes more affordable, the technology is definitely heading toward a 
seamless integration into our daily lives-- and as we move toward a tech-
nologically immersed future, education, too, must follow suit. 

The vision for Virtual Reality Learning presents a future where VR has 
become as essential as the internet. It will be a technology ingrained in 
society in which most of the current economic and social functions will 
depend on. 

Envisioning VR as a collaborative tool for learning that will enable its 
users to collaborate regardless of currently existing physical barriers such 
as location, or disabilities, is a vision in making the most out of our 
human abilities --to learn, create, socialize, and cooperate.

Faced with reality, it will undoubtedly take many hardware modifications 
and software iterations for VR to be able to fulfill our expectations. But 
when it does, we will most likely already find ourselves accustomed to 
our new ways of existence, within the realm of infinite virtual 
possibilities.

Reflections & Conclusions
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