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Introduction
Students with disabilities participate in Science, Technology, Engineering and
Mathematics (STEM) education and careers at a much lower rate than those of
typical development [1, 2]. Their underrepresentation reflects an inequity in access
and participation for children and youth with disabilities in STEM education and
learning opportunities [1, 2]. Previous research studies have highlighted the barriers
underlying the low level of participation in STEM education and careers including
accessibility barriers, poor academic participation, lack of postsecondary education
services and financial support, low expectations of families, teachers and peers and
lack of self-advocacy skills [3].
Assistive technology is any product, instrument, strategy, service or practice used
by children and adults to prevent, compensate, relieve or neutralise impairment,
disability or handicap and improve an individual’s autonomy and quality of life [4, 5].
In particular, children who are blind or vision impaired can use assistive technology
as a way of improving functions and encouraging learning [4, 5]. Assistive
technology items, including magnifiers, braillers, slates and styluses, are commonly
used by students who are blind or vision impaired to address their sensory needs
and to enable their effective learning and educational participation [4-6].
Moreover, children who are blind or vision impaired require specific adjustments to
the learning environment in order to access education [3]. A learning environment
refers to the diverse physical locations, contexts and cultures in which students
learn. Thus, the learning environment is not only the typical classroom but also
a collaborative area in which meaningful, active interactions between learner
and instructor or between learner and other learners are facilitated. In this sense,
providing a learning environment that is inclusive, safe, and accessible for children
who are blind or vision impaired is vital in facilitating their successful participation in
learning activities.
In light of these accessibility barriers and inequities,
Can:Do 4Kids aims to provide children who are
blind or vision impaired with improved access to
and participation in STEM educational activities
in an accessible environment that effectively
accommodate their sensory and learning needs.
To achieve this, Can:Do 4Kids designed and
implemented a STEM education program that would
allow children who are blind or vision impaired
to develop their capacity, knowledge and skills
for STEM learning, interest and careers through
four workshops in a collaborative, accessible and
inclusive learning environment, in which assistive and
mainstream technologies are provided.
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Program Description
The key program objectives of the Can:Do 4Kids STEM program were as follows:
•

•

•

•
•
•

•

To enhance the access of children and youth, who are blind or vision impaired, to
STEM learning activities and participation in an accessible, safe and inclusive learning
environment;
To enhance the knowledge and skills of children and youth, who are blind or vision
impaired, for STEM learning activities and participation in an accessible, safe and
inclusive learning environment;
To enhance the skills and confidence of children and youth, who are blind or vision
impaired, for using assistive technologies, including Braille Notes, JAWS (text-to-speech
computer screen reading software, with a refreshable Braille display), Desktop CCTV and
others, in an accessible, safe and inclusive learning environment;
To enhance the interest of children and youth, who are blind or vision impaired, in STEM
subjects, education and careers in an accessible, safe and inclusive learning environment;
To provide children and youth with sensory needs to explore their interest in STEM in an
accessible, safe and inclusive learning environment;
To provide children and youth, who are blind or vision impaired, with opportunities to
meet peers, develop social and teamwork skills through work collaboratively on a STEM
group project; and
To provide children and youth, who are blind or vision impaired, with opportunities to
develop independent living skills around lunch preparation.

The Can:Do 4Kids STEM education program consisted of four workshops, each focussed on a
different area of STEM education and a different set of skills:

Lego Animation
•
•
•
•
•
•
•

Use of LEGO to develop and build animation characters and scenes.
Use of iPad to film creations and develop these into animations.
Develop practical skills and knowledge for creating Lego animation.
Use of assistive technologies for accessing resources and magnifying written instructions
for creating animation.
Provide instructions in braille for participants.
Develop practical skills and knowledge for
independent lunch preparation.
Use of mainstream technologies such as film,
animation and digital media software.

Robotics Building
•
•

•
•

•
•

Build robotics.
Use of iPad and coding software to program robotic
vehicles to drive and navigate through an obstacle
course built by the participants.
Develop practical skills and knowledge for robotics
coding and programming.
Use of assistive technologies for accessing resources
and magnifying written instructions for building and
programming robotics.
Provide instructions in braille for participants.
Develop practical skills and knowledge for
independent lunch preparation.
Evaluation Report - STEM Education Program

6

Program Description (Cont.)
Raspberry Pi Circuit Low Level Hardware Building
•
•
•
•
•
•

Build Raspberry Pi low level computer hardware.
Develop practical skills and knowledge for building and creating low level
hardware.
Develop tactile skills and skills for using visual aids.
Develop practical skills and knowledge for independent lunch preparation.
Use of assistive technologies for accessing materials, hardware components,
resources, and written instructions.
Provide instructions in braille for participants.

Computer Hardware Building
•
•
•
•
•

Build computers.
Develop practical skills and knowledge for building and creating higher level
hardware.
Develop practical skills and knowledge for independent lunch preparation.
Use of assistive technologies for accessing materials, high level hardware
components, resources and written instructions.
Provide instructions in braille for participants.

Assistive technologies were set up to ensure program participants who are blind or
vision impaired were able to access learning instructions, resources and equipment
required for building their projects. All program participants worked in pairs or more
when building their group project during the session to enable the development of
teamwork and communication skills. The program was also designed to provide
an opportunity for these children to explore their existing and potential interests in
different areas of STEM through program participation.
The key outputs of the Can:Do 4Kids STEM education program were:
• A STEM education program comprised of four workshops;
• Each workshop will be five hours in duration
including four hours of STEM education activities
and one hour of independent lunch preparation;
• Each workshop will host up to 6 children and
youth, who are blind or vision impaired;
• Up to 24 children and youth, who are blind or
vision impaired, will be able to participate in this
program;
• An Assistive Technology Specialist will lead and
facilitate all STEM education workshop activities;
and
• Two Occupational Therapist will support
program participants with their development of
independent living skills, specifically, those for
meal preparation.
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Evaluation Methodology
The Can:Do 4Kids STEM Education program was evaluated using a Results-Based
Accountability (RBA) Framework in accordance with guidelines provided by the
South Australian Department of Human Services (DHS). A mixed-methods approach
was utilised to collect quantitative and qualitative data on the outcomes and
experiences of program participants, which enabled the social impact of the STEM
education program to be more comprehensively understood.
This mixed-methods evaluation approach was comprised of two phases:
Quantitative phase: Surveys were administered online to all program participants at
the end of each STEM education workshop. The survey was consisted of 7 questions,
which were designed to investigate participants’ interest in STEM careers, further
STEM learning as well as their satisfaction with the program and likelihood of
recommending the STEM education program to their friends.
Qualitative phase: Semi-structured interviews were conducted with program
participants at the end of each STEM education workshop. Each interview was
conducted in a conversational style, with open ended questions that addressed the
participants’ experiences of STEM education program, their interests and career
goals. Interviews were audio-recorded and then transcribed. Interview transcripts
were re-read, and emergent codes, themes and concepts were identified.
Limitations:
There were several logistical and practical barriers, which limited the
implementation and evaluation of the initially proposed activities of this program.
These barriers included:
• The Covid-19 pandemic delayed the implementation of the program and
impacted on the amount of time available for workshops to occur. As such,
Raspberry Pi Circuit building workshop and computer hardware building
workshop were cancelled as these workshops
required more than one day for participants to
complete;
• Not all parents and guardians provided consent
for their child to participate in evaluation activities;
• Due to time and resource constraints, it was
unviable to conduct any follow-up evaluation on
STEM education program participants and their
self-reported STEM interest and career prospect.
Hence, only acute effects of the program were
observed and reported. The long-term impact
of this program on participants’ STEM interest,
learning and career are unknown.
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Evaluation Methodology (Cont.)
Figure 1. Results Based Accountability Framework

HOW MUCH
DID WE DO?
Number of STEM education program participants

ARE THE KIDS
BETTER OFF?
Children and youth who are blind or
vision impaired have increased
participation in STEM education and
learning activities

Number of Assistive Technology Specialists and
Occupational Therapists who delivered the STEM
education program
Number of STEM education workshops delivered
Number of attendees in each STEM
education workshop

HOW WELL
DID WE DO?

Children and youth who are blind or vision impaired
have increased opportunity to explore their interest in
STEM

Overall Program Satisfaction of
Participants

Children and youth who are blind or vision impaired have
increased knowledge and skills for STEM education and
learning

Participants’ Satisfaction with
Accessibility of Program

Children and youth who are blind or vision impaired have
increased interest in STEM subjects, education and
careers

Program Participants who would
recommend this program to their
friends

Children and youth who are blind or vision impaired have
increased opportunities to meet peers with similar
sensory conditions through the STEM education program

Program Participants who would
attend a future Can:Do 4 Kids
STEM education workshop

Children and youth who are blind or vision impaired have
increased opportunities to enhance social and teamwork
skills through working collaboratively on a STEM group
project
Children and youth who are blind or vision impaired have
increased opportunities to develop independent
living skills around lunch preparation

RESULTS BASED
ACCOUNTABILITY

Can:Do 4Kids STEM Education Program.
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Evaluation Results
STEM Education Evaluation Results
In 2020, 23 children and youth who are blind or vision impaired have participated
in the Can:Do 4Kids STEM education program. Of whom, 61% (n = 14) of program
participants were aged between 8 and 11 years old and 39% (n=9) were aged
between 12 and 19 years old. 22% of program participants (n = 5) were female and
78% (n =18) were male.
Four STEM education workshops were successfully delivered as part of the program.
Two workshops focussed on LEGO animation were held in the Term 2 holidays
and two workshops focussed on robotics were held in the Term 3 holidays. Initially,
Raspberry Pi Circuit low level and high level computer hardware building workshops
were scheduled for this program. It was noted in the Term 2 holiday workshops that
past participants required more time to build their Raspberry Pi Circuit and their
high level computer hardware than anticipated. For the program participants to be
able to achieve completion of their STEM projects at the end of each workshop as
well as for them to enjoy and experience success and a sense of accomplishment,
Raspberry Pi circuit low level and high level computer hardware building workshops
were therefore changed to LEGO animation and robotics workshops instead.
To ensure accessibility for program participants who are blind or vision impaired, 6
laptops with JAWS (text-to speech computer screen reader with refreshable Braille
display) and 4 desktop CCTVs were set up at each workshop for participants to
access resources and instructions for creating animations and building robotics. Six
iPads were provided at each workshops to allow participants to film their
characters and create animations as well as to program their robotics. Hand held
magnifiers, Braille notes and braille instructions were also available at each
workshop for participants.
Figure 2. Key outputs of the STEM Education program
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Evaluation Results (Cont.)
23 children and youth who are blind or vision impaired participated in the
STEM education program
Program participants
were aged between
8 and 11 years old

61%

Program participants
were aged between
12-19 years old

39%

Program participants
were female

22%

Program participants
were blind or vision
impaired and had
additional comorbidities

13%
0%

10%

20%

30%

40%

50%

60%

70%

80%

90% 100%

Figure 3. Demographic profiles of STEM education program participants

Survey Results
Nine program participants voluntarily completed the Can:Do 4Kids STEM education
program evaluation survey. All program participants enjoyed the program, the
average enjoyment rating was 86% (Figure 1). Program participants indicated
moderate liking for making animations, with an average rating of 55% (Figure 1).

How much do
you enjoy this
program?

86%

How much do
you like making
animation?

55%
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40%
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80%

100%

Figure 4. Can:Do 4Kids STEM Education Program Evaluation Survey
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Survey Results (Cont.)
Will you tell your
friends to join this
program?

89%

If this program runs
again next year
will you do it?

78%

Do you want to make
animations for work
when you are older?

44%

56%

Would you like to learn
more about making
animations?

44%

56%
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22%

80%

90% 100%

No

Figure 5. Can:Do 4Kids STEM Education Program Evaluation Survey

Most program participants (89%) indicated that they would recommend the STEM
education program to their friends, and that they (78%) would like to attend a future
Can:Do 4Kids STEM education workshop in the future (Figure 2).
Less than half (44%) of the program participants wanted to learn more about
making animation or wanted to make animations for work when they are older
(Figure 2).

Semi-structured Interview Results
Fifteen program participants voluntarily participated in semi-structured interviews,
including 11 male participants and 4 female participants who were aged between
8 and 19 years. All interviewees expressed they had enjoyed the STEM education
program. Many participants enjoyed participating in STEM activities and reflected
on the different STEM activities that they had experienced:
“I like getting to learn how to code.”
“The highlight is definitely the coding and building the Lego robot to go through
this [obstacle] course.”
“All the programming.”
“I enjoyed building my obstacle course, with the robot going in circles.”
“that we got to make stuff with Lego.”
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Semi-structured Interview Results (Cont.)
Children and youth who had participated in the program reported learning new
knowledge and skills in STEM. Several interviewees reported:
“I learnt how to code Mindstorm™ robots… We basically started with the
underneath suspension then added the brick or the brain [of the robot], then
we added the wheels and then we were done.”
“[I learnt] how to program.”
“I made a robot today.”
“I learnt how to build robots and that trying and failing is not an option when
your robot isn’t connected at the right spot.”
“I learnt about coding and how that no matter how smart you are no one gets
it first try.”
“I made a little robot… you can put it on for tasking and doing stuff.”
“[I learnt] how to program the Lego robot. We got to make it.”
Accessibility is a key to the learning of children and youth with sensory needs.
Having access to suitable assistive technologies can make a positive difference to
their learning and participation experience, as delineated by several interviewees:
“I really like how the instructions for building the LEGO are accessible.”
“I like how the tech that we need is provided and everything is set out really
well in this space, we got tactile markings where all the pieces are, so yeah
that’s helpful.”
“I like the [CCTV] screen, you can see better.”
A number of interviewees described using various assistive and mainstream
technologies in making their Lego animation and programming the robot, as
illustrated by the following quotes:
“We used the CCTV to zoom in on the instructions and the kit that gave you all
the pieces.”
“I used the CCTV a couple of times… to see how many pieces [of Lego] we
need… because there were parts in very small writing.”
“The CCTV got me interested, how it [the object of magnification] goes bigger
and smaller.”
“We got the iPad for the programming and we had the Lego for the robot”
Peer interactions and teamwork were important skills to foster for STEM education
participation for children and youth who are blind or vision impaired. Many
interviewees agreed that the Can:Do 4Kids STEM education program had
provided opportunities for them to meet new people and work in a team:
“I like getting into groups with different people.”
“Meeting people and making somethings”
“People are nice, I like coding and making the robot. It was fun. Making the
obstacle course was pretty good as well.”
“Matt* [group partner] did the inside part [of the obstacle course], I changed a
few bits. I built the outside part.”
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Two interviewees had mentioned there were some typos and inconsistencies in the
instructions provided in Braille. As an interviewee suggested:
“The instructions can be made more clear and specific.”
Some interviewees reported experiencing some difficulties when programming the
robot to make turns at different angles and speed levels. An interviewee described:
“The programming was a bit complex, but it’s not that bad…It’s just tricky. The
angles and stuff were a bit [challenging]. ”
In terms of suggestions for future group programs, several interviewees expressed
keen interest in workshops highly specific to coding, as illustrated by the following
quotes:
“More focussed on coding.”
“How to code bigger objects.”
“Coding games would be fun.”
A few interviewees showed interest in future workshops on cooking and
independent living skills, as described by an interviewee:
“Maybe some more cooking stuff or independent living skills or even board
games – that would be cool.”

Conclusions
The key objective of the Can:Do 4Kids STEM Education Program is to provide children and
youth, who are blind or vision impaired, with improved access to and participation in STEM
educational activities in an accessible environment that effectively accommodate their
sensory and learning needs.
The Can:Do 4Kids STEM Education program successfully
provided 4 workshops for 23 children and youth who are
blind or vision impaired in 2020. Two workshops enabled
participants to learn to create LEGO animations and two
workshops enabled participants to learn to build and program
robots. Assistive technologies, including 6 laptops with JAWS
software, 6 iPads, and 4 desktop CCTVs, were provided to
enable participants who are blind or vision impaired, to
participate in the STEM learning activities effectually.
Evaluation results from the surveys and semi-structured
interviews revealed the following outcomes were achieved:
• All participants enjoyed the Can:Do 4Kids STEM Education
program, with the average enjoyment level of participants
rated at 86%.
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Conclusions (Cont.)
•
•
•
•
•

•

89% of program participants would recommend the STEM education program to
their friends
78% of program participants indicated they would like to attend Can:Do 4Kids STEM
education program again in the future
Program participants learned new knowledge and skills for creating LEGO
animation
Program participants learned new knowledge and skills for creating and coding
LEGO robots
Program participants were satisfied with the assistive and mainstream technologies
provided onsite, which had helped them to access the required resources to
participate and complete their STEM projects; and
Program participants were provided with opportunities to meet new people and
develop skills team work through collaborating on STEM group projects.

Two key barriers were identified by the program participants. Several participants
indicated that braille instructions could be made more clear, consistent and specific with
less typos. Another barrier encountered was the lack of interest in animation creation
among a majority of participants, as reflected in the survey responses. To overcome
these barriers, braille instructions for future workshops could be further refined and
edited to improve clarity and consistency. A STEM workshop with an alternative theme
to animation could be developed to cater to the interest of this group of participants
more optimally.
In conclusions, the Can:Do 4Kids STEM Education program has enhanced the access
and participation of children and youth, who are blind or vision impaired, in STEM
learning activities, and also enabled for them to explore their interests in STEM in an
accessible, safe and inclusive environment. Through the program, the participants
gained new knowledge and skills for creating LEGO animations as well as for building
and programming robotics. To accommodate the sensory needs of the program
participants, a range of assistive technologies were provided at each workshop to
the participants for them to access resources needed for carrying out their STEM
projects effectively. Through collaborative partnered group work, participants were
provided with opportunities to meet peers and develop their social, communication and
teamwork skills.

Future Directions
A number of program participants had indicated their interest in attending more
group workshops for coding and cooking specifically. Can:Do 4Kids will take these
suggestions from our clients forward and aim to develop future programs that address
their needs.
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