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10. Increasing Accessibility in Educational Simulations

Meaghan McLeod

Abstract

Simulations are an important aspect of education and training. They
provide the learner with situations that mirror real life situations or
provide access to unobservable phenomena. The simulations provide
the learner with a unique opportunity to master skills through the use
of and practice in a safe environment. However, many simulations are
not designed with accessibility and accommodations in mind. This
chapter provides a general overview of simulations and provides
suggestions on how to increase accessibility and enhance the learning
experience for all learners.

Keywords: Educational Simulations, Accessibility, Instructional
Message Design, Accommodations
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Introduction

Education simulations provide an opportunity for learners to
practice real-life situations without physically being present
(Chernikova et al., 2020). Learners can experience situations and
troubleshoot problems without the risk of damaging equipment and
hurting themselves or others. The learner also develops confidence
and proficiency when using simulations (Hannel & Cuevas, 2018).
The simulation's active hands-on approach and participation
components spark interest and motivation as it provides an experience
that mimics the real world (Lunce, 2006). Educational simulations
allow learners to experience a variety of rare situations often not
found in an in-classroom educational setting and can be more
effective at improving learner performance over traditional classroom
strategies (Satre, 2022). An educational benefit of simulations is
repetition and time. The learners gain practice and mastery of skills as
they repeat learning scenarios. They also can take extra time in
scenarios if needed (Kaufman & Ireland, 2016).

Traditional learning materials, including simulations, are often
designed for a generalized learner. Someone who can see, hear, and
physically and mentally interact with the material as it is.
Nevertheless, does that learner exist? Often accommodations and
accessibility features are overlooked and not included in the final
design. Time, knowledge, and resources impact the amount of
accessibility designed into the simulations and learning materials. If
the goal of the simulation is to have the learner practice and master the
skills needed to perform the task in the real world, or to experience
unobservable phenomena, then all actions should be taken so that the
learner can be successful – including implementing accommodations
and accessibility.

This chapter explores the different types of simulations. Then
describes a general overview of the framework associated with
simulations. Next, this chapter discusses the current accommodations
that are being used in simulations. Finally, strategies on how to
implement accommodations to improve the overall quality of learning
simulations for all learners are presented.
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Simulation Modalities

Simulations are often used to increase diagnostic, motor, and
technical skills for healthcare professionals, teachers, management
(Chernikova et al., 2020), military personnel, and educational settings.
The following is a list of different types of simulations.

Simulated clinical immersion (SCI) is a simulation where
students interact with mannequins (Satre, 2022). Mannequins are
primarily used in medical training and range in sophistication and
size. Some are region-specific (head and neck), while others are
full-body. The mannequin simulators can be used for diagnostic and
treatment training. Some of the higher-fidelity mannequins exhibit
breathing, heartbeat, pulse, and bleeding (Kunkler, 2006).

Role play and the standardized patient is a simulation where the
learner interacts with a human acting as a patient (Satre, 2022). This
simulation represents a patient problem in a realistic clinical setting
(Oh et at., 2015). The patient is coached and trained on how to react to
the learner’s intervention strategies.

Situational simulations mimic human behavior and place
learners in specific roles. (Lunce, 2006). The goal of the situational
simulation is to have the learner experience a real-world situation,
whether it be managerial, technical, or other external events. The
learner is tasked with specific responsibilities based on their role and
is expected to uphold professionalism. Therefore, the simulations
should provide accurate information regarding the real-life situation
(Rojas & Mukherjee, 2005).

During procedural simulations, the learners master skills by
manipulating simulated objects (Lunce, 2006). Procedural simulations
play a critical role in healthcare training (Kneebone, 2005) and bridge
the gap between skill development outside the operating room and
performance inside the operating room (Våpenstad & Buzink, 2012).

Computer-based simulations provide an online platform where
large numbers of learners from various geographic locations are able
to participate. The platform allows learners to observe, manipulate,
practice, and interact with unobservable phenomena. Computer-based
simulations usually include interactive videos, multimedia, and verbal
material and can include authentic narratives and realistic situations
(Dubovi, 2018; 2019). Computer-based simulations can be based on
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realistic situations and involve conceptual experiments. This is where
the learner uses critical thinking skills and deepens understanding as
they manipulate variables, collect data, and draw conclusions (Hannel
& Cuevas, 2018). Effectively computer-based simulations, both
realistic and conceptual, demonstrate what learners may encounter in
real-world scenarios and their future careers (Dubovi, 2018; Hannel &
Cuevas, 2018).

Virtual reality (VR) simulations allow the learner to be
immersed in a situation. To enter the VR environment, the learner
usually wears a VR headset and uses handheld controllers or haptic
gloves. Learners experience multiple senses like visual, haptic, and,
less often, olfactory. VR simulations demand elaborate graphics and
realistic interfaces (Våpenstad & Buzink, 2012). Although VR-
simulations are computer-based, the difference is the immersive
aspect. The learner perceives they are physically present in a
non-physical environment and may feel temporarily disconnected
from time and the real world (Radianti et al., 2020).

Common Simulation Framework

Each simulation contains one or more scenarios. The scenario
happens during the simulation and involves characters and objects.
The scenario determines the role of the learner, interactive prompts,
and how the simulation will respond (Reigeluth, Schwartz, 1989).
Branching is a series of decisions and actionable steps embedded in
the learner's scenario. One benefit of branching is that learners receive
immediate feedback based on the decisions made (Rababa et al.,
2022). Feedback provides the learner with confirmation of correct
actions and responses. Natural feedback mirrors real-life
consequences. For example, during a flight simulation, the learner
may view a shift in altitude and fuel dials based on their decisions
(Reigeluth & Schwartz, 1989).

Many simulations contain a pre-brief and a debrief. The
pre-brief acts as an orientation session where information is given to
the learner before the simulation starts. The information provided
usually includes instructions on how to go through the simulation,
objectives of the simulated scenario, safety concerns, and learner
expectations. The debrief provides an opportunity for reflection and

5



feedback on the learner's decisions and actions (Verkuyl et al., 2022).
The debrief summarizes and reinforces key takeaways to emphasize
what the learners have learned and experienced.

Current Accommodations

Since simulations provide educational and workforce training, it
is important to discuss accommodations, accessibility, and inclusion.
According to the U.S. Department of Labor, accommodations are
modifications to the job or the work environment. These
modifications provide an equal opportunity for individuals with
disabilities to get jobs and perform their tasks to the same extent as
employees without disabilities (U.S. Department of Labor, nd.).
According to digital.gov, an official website of the U.S. government,
“Under Section 508 of the Rehabilitation Act of 1973, agencies must
give disabled employees and members of the public access to
information comparable to the access available to others” (Digital.gov,
nd.). Accessibility is defined as eliminating unnecessary barriers
preventing someone from engaging in everyday activities (JISC, nd.).
Inclusion is defined as a fundamental right for individuals to fully
participate and contribute in all areas of life without restrictive
barriers and marginalization (Braunsteiner & Mariano-Lapidus, 2014).
I define inclusion in education as the opportunity and acceptance of all
students to participate and contribute to quality educational materials
and tools.

The ultimate goal is to create products and services, in this case,
simulations, that do not need accommodations as they are already
implemented into the design, and all learners can access them. PhET
(Physics Education Technology, https://phet.colorado.edu/) interactive
simulations seem to be leading in this area. PhET provides free
computer-based physics, biology, chemistry, math, and earth science
simulations. Their simulations stand out as being accessible. Design
experts were brought in early during the design process to include
accommodations (Winters et al., 2020). Due to limited accessible
resources, students with disabilities too often miss out on authentic
STEM (science, technology, engineering, and mathematics)
experiences (PhET, 2023) . Using inclusive design approaches, PhET
designers are tackling software, assistive devices, and STEM
education to provide research-based accessible simulations for all

6

https://phet.colorado.edu/


learners. The simulations created by PhET include the following
accessible features: alternative input, interactive description, sound
and sonification, voicing, panning features, and zooming options
(PhET, 2023).

People with disabilities are often excluded from the
conversations surrounding and implementing accommodations,
creating a design mismatch (Holmes, 2018). “Product Inclusion is the
practice of applying an inclusive lens throughout the entire product
design and development process to create better products.”
(Jean-Baptiste, 2020, p. 20). PhET seems to be on board with this
philosophy along with Winters, Harden, and Moore, who developed a
research study based on a design thinking process with visually
impaired teens. The goal was to have the participants, visually
impaired teens, design and test sonification (or the use of auditory
cues) within a simulation. The nonspeech audio, sonification, was a
successful motivator. The entire design process promoted
empowerment among the participants (Winters et al., 2020).

Carroll, Eaton, & Lusk provided a case study on a deaf nursing
student Anna. Anna could lip read and wore a hearing aid which
enabled her to hear some sounds. Carroll and Eaton mapped out ways
to accommodate Anna during the training simulations. For example,
one of the training simulations included a high-fidelity mannequin
with audio. The barrier is the delivery of information - audio. The
authors suggested the following accommodations: Anna can read from
a script, use an automated captioning app, provide a staff member to
repeat the audio from the mannequin, or hire a standardized patient
(so that Anna could lip read) (Carroll et al., 2021). Without the
accommodations, Anna could not access the information and,
therefore, could not respond to the simulation. However, by
implementing an alternate delivery of information, Anna could
understand the prompts and test her skills during the simulated
scenario. Carroll, Eaton, and Lusk bring up a critical point regarding
Anna’s situation. “The academic program should not assess or
measure student competencies based on the essential functions of a
nursing job. Rather, they should use ADA-compliant technical
standards that pertain only to academic success.” (Carroll et al., 2021
p.100). The Americans with Disabilities Act (ADA) prohibits
discrimination against people with disabilities and guarantees that
they have equal employment and government services, including
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public education opportunities (ADA, n.d.). According to the
Department of Education, section 504 of the Rehabilitation Act
requires that students with disabilities receive services to meet their
individual needs to the same extent as students without disabilities
(U.S. Department of Education, 2023), which means that services are
allowed to provide an equal opportunity to learn.

In Anna’s case with the high fidelity mannequin, by adding a
script or a staff member to speak, Anna is still receiving the same
information as the other students, just in a delivery method that meets
her needs. Since Anna is in a training program, the goal is academic
success. Unfortunately, ADA standards tend to fall through the cracks
and are not always a priority when designing simulations. Therefore,
simulation designers should be familiar with ADA laws and various
accommodations. Training simulations bridge applied academic
knowledge to real-life situations. However, simulations could be a
valuable tool to provide an opportunity to test the best way to
incorporate accommodations in work situations. An example would be
a simulation where an employer and employee can sample various
accommodations within a work environment.

Strategies to Include Accommodations

Designers typically design for non-disabled users and do not
consider the needs of users with different capabilities or do not
understand how to include accommodations in the product (Keates et
al., 2000). Many websites provide valuable information and resources
regarding accommodations.

● Information Management System Global Learning Consortium
(IMS GLC) provide guidelines for accessible learning
applications (1EDTECH, nd.).

● World Wide Web Consortium WCAG, provides tools to
improve web accessibility (W3C, 2023).

● Digital.gov provides information about accessibility, types of
disability, and provides posters of design do’s and don'ts for
invisible disabilities like anxiety and dyslexia (Digital.gov, nd.).
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● Web Aim is a contrast checker website that allows the user to
input both foreground and background colors to ensure they
meet AA and AAA web accessibility standards (Webaim,
2023).

● CAST is a nonprofit that created the Universal Design for
Learning (UDL) which is a framework designed to optimize
both teaching and learning (CAST, 2023).

It is hard as a designer to understand the specifics of the
learners using your simulations and what kind of learning needs they
require. However, learners who do not have specific learning needs
may also benefit from the added accommodations.

The simulations that require human-to-human or mannequin
collaborations can include scripts of the interactions and branching.
The added text can help those who experience hearing, audio
processing, and anxiety. Include text and visuals in the pre-brief and
debrief. The combination of graphics and words trigger mental
receptors and provides the organizational structure for the content
(Martin & Betrus, 2019). Using standardized patients instead of
mannequins is an acceptable alternative in a clinical scenario (Carroll
& Eaton, 2019).

Computer-based simulations, including VR, can incorporate the
following in the design to enhance the learning experience for the
learners. Beyond closed captions and transcripts, designers can also
include an option for combining audio and text, especially for
directions and branching options. Text-to-speech features can increase
the ease of read-aloud (Scalise et al., 2018). Applying audio can assist
learners with visual impairments along with cognitive issues.
Combining text (written or audio) with graphics creates a more
profound learning experience (Martin & Betrus, 2019). The designers
can include alternative inputs like keystrokes, joysticks, touch screens,
or eye tracking.

Extraneous designs can distract and confuse the learner and
cause them to experience cognitive overload (Ramlatchan, 2022).
Cognitive load is the amount of new information being processed into
a learner’s long-term memory. Knowledge development would be
significantly impacted if the information was increased beyond the

9

https://webaim.org/resources/contrastchecker/
https://www.cast.org/impact/universal-design-for-learning-udl


learner’s limits (Shaffer, 2022). Therefore, offering accessible options
to be turned off and on by the learners would ease cognitive overload
and empower them to choose the features that suit their learning
needs. Providing short breaks during the simulations can allow the
learner to rest their eyes if on a screen too long, and can act as a
mental break.

Message design is used to facilitate an appealing design optimal
for learning. Message design combines images, text, and video to
communicate a message, address a need, and direct learners’ attention
(Ramlatchan, 2022). Message design can be strategically used to
provide accessibility features like contrast, alt text which describes
images, limit the amount of text on the screen at one time, and use
multimedia instead of a single format.

Audio descriptions of the scenario and environment can be
included for learners with visual impairments. An instructor can
provide the audio description, a Word or PDF document that is
text-to-speech compatible can be another alternative, or an audio
description can be embedded into a computer-based simulation.

Accommodations should be seen as a means to optimize
learning and give learners the resources they need to be successful.
“The process of how someone achieves a skill is less important than
the successful outcome of the skill achievement” (Carroll & Eaton,
2019, p. 620). There is no such thing as a standardized learner. Each
learner has their own learning style, whether it be visual, auditory, or
kinesthetic (Willingham et al., 2014). To expand, each learner has
specific needs and optimal learning environments. As a designer, it is
hard to anticipate specific needs. Therefore, familiarizing themselves
with various accommodations and means of presenting information
would greatly benefit the learner. Simulations should be designed so
all learners can have an equal opportunity to master the skills.

Conclusion

Research strongly suggests learners assimilate information
more effectively when actively involved and engaged in learning
experiences. Simulations provide an active approach to learning and
allow learners to put their current knowledge into practice (Hannel &
Cuevas, 2018). Furthermore, simulations play an essential role in job
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training and education; therefore, all learners should have the
opportunity to equally participate in simulations. This chapter
provided a few examples of increasing accessibility and learning
within simulations. Further research and testing needs to be done
regarding the implementation and assistive devices that can be used. A
standard guide should be created to assist learning simulation
designers on how to optimize learning for all learner types.
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