
A Summer Class Exploring Computer Science
with Educators of Deaf and Hard of Hearing Students

Meghan L. McSherry1, Becca A. Leininger1, Maria L. Johnson1, AnnMarie P. Thomas1, Susan
Outlaw2, and Douglas C. Orzolek1

1Playful Learning Lab, University of St. Thomas
2Metro Deaf School

Abstract

The purpose of this research project was to design, deliver, and informally assess the content
and methodology of an introductory online course for the educators of Deaf and Hard of
Hearing students (N=20) that focused on the block-based coding language, Scratch. Prior
work by The Playful Learning Lab examined various STEM resources and their effect on
student perception of STEM topics and content retention when utilized for Deaf and Hard of
Hearing K-12 students. Previous research has shown that computer science and programming
resources and curricula available today are not fully accessible for Deaf and Hard of Hearing
K-12 students. Educators and teachers are faced with creating adaptations themselves, often
limited by time constraints (Ladner, 2020). The purpose of the summer 2023 “Playing with
Coding” course was to provide the background knowledge and content to educators of Deaf
and Hard of Hearing students so they are able to explore the possibility of teaching the
programming language in their own classrooms. Through our research and participant survey
reflections, we hoped to determine effective methods and resources that educators can use to
successfully teach the Scratch programming language to Deaf and Hard of Hearing students.
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INTRODUCTION

Recent trends in education have focused on
STEM learning and activities in hopes these
approaches will help meet job demands and the
need to advance society (Gardner, Glassmeyer,
and Worthy, 2019). Like all other areas of learn-
ing, it is important that STEM educators keep
informed of trends and issues related to both
the job market as well as the best approaches to
helping students develop their skills. One of the
key means of helping educators grow and remain
informed is through professional development
opportunities which can be offered through a
variety of means: in-person experiences, online
classes, college coursework, and several other
means. Perhaps more importantly, research
suggests that teachers who continue to grow
and learn through professional development help
their students achieve at higher levels—and this
is especially true in STEM areas (Wojnowski
and Pea, 2013).

Educators serving students who are Deaf or
Hard of Hearing serve a population that is very
unique and who hold many special needs. How-
ever, specific professional development that is
specifically aligned with supporting teachers
who teach this population is limited and often
difficult to access (Tiggs, 2021). Tiggs further
suggested that (2020):

. . . building a culture that encour-
ages educators of students who are deaf
or hard of hearing to take charge of
their learning needs could assist train-
ing providers at the pre-service and in-
service levels to better support those
educators in personalizing their profes-
sional development. (ii)

According to Long and Kowalske (2022), the
Deaf and Hard of Hearing community is un-
derrepresented in the STEM community which
they believe may be the direct result of the lack
of professional development that is available to
the educators who work with Deaf and Hard of
Hearing Learners. They believe that one of the
goals of those who support teachers of Deaf and
Hard of Hearing students interested in STEM
areas should be “to build confident communities
of educated advocates in STEM academia, who
are equipped with knowledge and resources on
how to best support their D/HH students” (p.
291). This project attempted to do just that.

The Playful Learning Lab (PLL) is an interdis-
ciplinary, student research lab at the University
of St, Thomas located in Saint. Paul, Min-
nesota that focuses on encouraging education
in PK-12 students through play. PLL student
researchers come from diverse academic back-
grounds, with majors such as engineering, ed-
ucation, computer science, and biology. The
PLL collaborates with community partners like
Metro Deaf School, Twin Cities Trapeze, and
The Minnesota Children’s Museum on projects
such as OK GO Sandbox (Schumacher et al.,
2020), Circus Science (Roche et al., 2020), and
The PLAYground (Monson et al., 2020).

The Playful Learning Lab has been collaborating
with Metro Deaf School (MDS), a Deaf char-
ter school in Saint Paul, Minnesota, for over
9 years through a variety of projects including
teacher workshops, classroom curriculum sup-
port, and by creating many opportunities for
the students of MDS to learn about STEAM
concepts through play (Kasper et al., 2016; Mon-
son et al., 2020). The PLL hosted a workshop
at MDS during the summer of 2022 to begin
the creation of a computer science network of
educators from Deaf schools and schools with
Deaf programs. This in-person workshop was



hosted for MDS educators to explore the ba-
sics of Scratch, a block-based programming lan-
guage intended for children, and how it could
be applied in their classrooms. Members of the
Playful Learning Lab worked directly with MDS
teachers through the spring 2023 school year to
incorporate LEGO Spike, KIBO, Scratch, and
Scratch Jr, into their classrooms.

Many computer science and programming re-
sources and curricula available today are not
fully accessible for Deaf and Hard of Hearing
students. The resources tend to be created with
the general needs of hearing students in mind,
forcing educators of Deaf and Hard of Hearing
students to adapt the material on their own
while taking into account their students’ indi-
vidual needs (Ladner, 2020). For example, some
curriculum alterations include creating more
visual-oriented lesson plans and additional ex-
ercises that orient students to software or ma-
terials. Educators often lack sufficient time to
do this, so there is an urgent need for available
and accessible computer science educational re-
sources created specifically for Deaf and Hard
of Hearing K-12 students. Educators of these
students suggest that academic content should
be visual-oriented and keep in mind that their
students benefit from both English and ASL
formats. ASL interpretation is ideal for educa-
tional resources for Deaf and Hard of Hearing
K-12 students, but due to time constraints and
the cost of hiring interpreters, this is not often
possible for schools and programs to accom-
modate. Without these accommodations and
without access to educational resources specif-
ically intended for Deaf and Hard of Hearing
K-12 students, their educational needs can go
unfilled (Reinholz et al., 2021). This project
intended to address this disparity.

Based upon its experience developing visual-
oriented computer science resources for Deaf and
Hard of Hearing students, the Playful Learning
Lab used the visual and block-based coding plat-
form Scratch as an accessible means of computer
science education. The programming language
is free online at scratch.mit.edu, and it is de-
signed to offer kids a fun, manageable, and cre-
ative entry into computer programming. There
is limited literature available on using Scratch
to educate Deaf and Hard of Hearing K-12 stu-
dents, so this research aimed to address a gap
in the literature by creating accessible computer
science resources. By exploring the effectiveness
of using Scratch alongside ASL interpreted les-
son plans, we hoped to enhance Deaf and Hard
of Hearing students’ understandings of broad
STEAM concepts.

COURSE DEVELOPMENT

Course Goals

With the aim of working towards addressing the
inequities in Computer Science education for
Deaf and Hard of Hearing students, the PLL
and MDS combined efforts and received a grant
from Google that would fund these three goals:

• The completion of an assessment of the
current state of computer science and com-
putational thinking programs and content
at US Deaf schools and schools with Deaf
programs, with a focus on elementary and
middle school classes;

• The co-creation (with elementary and mid-
dle school teachers) and assessment of re-
search based Computer Science units for
Deaf and Hard of Hearing elementary and
middle school students;



• The creation of a network of teachers from
Deaf schools (and schools with Deaf pro-
grams) discussing computer science curricu-
lum for Deaf, and Hard of Hearing children.

The PLL’s 2022 summer workshop was the be-
ginning of the creation of a network of teachers
from Deaf schools and schools with Deaf pro-
grams. The goal of creating this network was to
strengthen the educators’ computational think-
ing literacy and provide them with the skills
and resources to do the same with their own
students. Due to the success of this workshop,
the Playful Learning Lab wanted to expand this
network even further to create a larger cohort of
teachers. Our goal was to determine the most
effective methods and resources that educators
could use to successfully teach the Scratch pro-
gramming language to Deaf and Hard of Hearing
students. The PLL’s previous research discov-
ered that computer science and programming
resources and curricula available today are not
fully accessible for Deaf and Hard of Hearing
students. As noted earlier, educators often have
to figure out how to adapt materials on their
own and often lack the time and support to
do so (Ladner, 2020). With this in mind, the
purpose of the summer 2023 workshop, entitled
“Playing with Coding,” was to design, deliver,
and assess the content and methodology of an
introductory course focused on the block-based
coding language, Scratch, for educators of Deaf
and Hard of Hearing students.

Planning Playing with Coding

With the intent of creating a network of educa-
tors that could build on their coding literacy,
the PLL planned for the workshop to include
numerous means of communication and multi-
ple activities aimed at different coding learning
strategies. The summer before “Playing with

Coding,” PLL members engaged in the activi-
ties of available online curriculums to practice
the Scratch programming language including
Harvard’s “Getting Unstuck” curriculum. This
curriculum broke down the lessons into mod-
ules themed around individual coding concepts
such as loops and broadcasting. It included
videos and slides and we found it to be an ef-
fective way for our team members to practice
using the Scratch programming language and
we decided to build on this approach for our
own class. After corresponding with Harvard’s
Creative Computing Lab, the PLL was given
permission to utilize the videos and coding con-
cepts from “Getting Unstuck” as a means to
create the foundation of our “Playing with Cod-
ing” curriculum.

The Playful Learning Lab designed “Playing
With Coding” as an eight-week, introductory
course with a new module being published weekly.
Each module focused on one or two coding con-
cepts through videos, handouts, and specific
online activities. In addition to eight weekly
modules, two resource modules were developed
and provided. One introduced the PLL and our
work as well as how to contact us for support or
help, and the other resource module contained
bonus materials for the consideration of further
Scratch application. To encourage community,
discussion boards were included within the mod-
ules of the class. Here, the educators could
introduce themselves, share ideas and projects,
engage with one another, and ask for additional
support.

Educators of Deaf and Hard of Hearing stu-
dents were recruited to participate in our course
through the same outreach we conducted to de-
termine the current state of computer science
and coding content being taught to Deaf and
Hard of Hearing students around the United
States. When reaching out to these schools



and programs, we included a flier detailing the
course as an introduction to Scratch, so the
educators can learn how Scratch works before
bringing it to their own students and schools.
The advertisement emphasized that “Playing
With Coding” was designed for educators of
Deaf and Hard of Hearing students who were
new to Scratch, and that they would earn a $250
honorarium when they completed the course. A
total of twenty teachers agreed to be engaged in
the workshop and only one indicated that they
had a background in coding. The participants
primary area of teaching were as follows: three
focused in the area of working with Deaf/Hard
of Hearing; two were language arts; five were
from the Science/STEAM areas; six indicated
general education; and four indicated occupa-
tional therapy/life skills.

Because many of the teachers enrolled in the
class were Deaf or Hard of Hearing themselves
and with the hope that the educators in“Playing
with Coding” would use the provided resources
in their classrooms, side-by-side American Sign
Language (ASL) interpretations were incorpo-
rated into every video throughout the workshop.
The PLL also created resource documents with
high contrast versions to make them accessible
for those who have low vision, are blind, or are
colorblind.

METHOD

Weekly Module Structure

Throughout the summer workshop, one module
was released each week using a similar struc-
ture. The modules were designed so participants
could work through each step of the module in
a carefully developed sequence of learning. The
modules started with watching videos, learning
a new coding concept, debugging a coding issue,
creating a personal project, and participating
in discussion boards to consider and address po-

tential classroom applications. “Bonus” videos
were also included to show how Scratch was be-
ing used by other educators. These “classroom
application videos” suggested ways that Scratch
could be shared with students. For example,
one bonus video featured Sandy Culpepper, a
middle school teacher at Metro Deaf School, in
which she explained how she utilized Scratch
as a learning tool. Another video showed Dr.
Karen Brennan, the Director of Harvard’s Cre-
ative Computing Lab that developed the “Get-
ting Unstuck” curriculum. In her video, she
discussed the benefits of practicing computa-
tional thinking skills with K-12 students.

Scratch contained tutorial videos on their web-
site, but only the “Getting Started” video in-
cluded ASL interpretation. Some coding con-
cepts taught in the course included parallelism,
loops, and variables, which correlated to lessons
in the “Getting Unstuck” curriculum (Brennan
et al., 2021). In our course, the PLL explained
these concepts through a variety of methods
to keep the course participants engaged and to
introduce them to different methods of teaching
this material to their students.

The “Getting Unstuck” curriculum included sev-
eral activities that were titled “Debug Its” that
engaged the learner in the process of debugging
codes. “Debugging” is a term used by program-
mers to describe the process of combing through
their code to find and resolve “bugs”—issues,
mistakes, or problems to fix to make sure the
program works as intended. This process can
also be helpful in learning computer science
because it requires the careful reading and in-
terpretation of code. In “Playing With Cod-
ing,” teachers were given three different Scratch
projects adapted from“Getting Unstuck.”As in-
tended, the codes did not work correctly and the
educators were asked to “debug” them so they
would run as desired. There is never one correct



answer when resolving coding issues, so these
activities challenged the course participants to
creatively problem-solve.

The development of creative problem-solving
skills was another important aspect of the work-
shop. We found that the weekly-assigned per-
sonal projects exhibited the most creativity from
the course participants. For example, the “Cre-
ate a Maze!” project gave the educators a “Maze
Starter,” created by the team at Scratch, asked
participants to develop an interesting maze and
apply what they had learned. Specifically, we
encouraged them to add more obstacles, cre-
ate new levels, keep score, or try anything else
they desired. Throughout these experiences,
we aimed to provide teachers with a space to
interact with each other and share implementa-
tion ideas through discussion boards. Through
these discussion boards, the educators posted
multiple creative means for applying Scratch
to classrooms. For example, many noted that
Scratch could be used in place of an essay or
slide show, as it makes for a less language-heavy
presentation tool.

Conducting “Playing with Coding”

There were various organizational aspects of the
workshops that became focal points of conduct-
ing “Playing with Coding.” First, offering soft
timeline requirements for completing modules
made the workshop more manageable for par-
ticipants to work through the materials at their
own pace. PLL members dispatched emails at
the beginning of each week stating that the next
module was now available, but there was no des-
ignated timeframe in which assignments needed
to be completed. Some participants turned in
assignments on a near-weekly basis, while others
began their work later in the summer.

Second, we found that grading and providing
feedback on the assignments completed by the
educators became a crucial way to maintain en-
gagement between ourselves as the instructors
and the “Playing With Coding” participants.
Those dialogues helped us to adjust subsequent
lessons so that we could properly sequence their
learning of the coding concepts. Because of
the soft timeframe for completing modules, we
ensured that assignment submissions were re-
viewed promptly to provide feedback and mark
the assignments as complete. At the end of the
course, teachers were required to have all assign-
ments turned in before submitting an invoice
for their honorarium.

Third, to make the course as flexible as possible,
we provided participants with a variety of means
to contact the “Playing With Coding” instruc-
tors if they required assistance with anything
throughout the summer. We know that teach-
ers often have hectic summers, and because of
that, we attempted to ensure that participat-
ing in the workshop felt easy and comfortable.
We offered weekly personalized email reminders,
weekly discussion boards, personal and regular
comments on submissions, and set up personal
Zoom meetings so the participants could ask
questions as needed.

Finally, another way the “Playing With Coding”
staff connected with the participants was by
mailing them surprise care packages. Each edu-
cator received a kit with a Makey Makey and
some Squishy Circuits dough, both of which
are STEAM tools for children that make pro-
gramming a more tactile experience. We also
included a bonus module on the course with
more info on how to use these products with
their students.



QUANTITATIVE AND QUALITATIVE RESULTS

Because the primary focus of this project was
with the development of the modules and learn-
ing opportunities, informal surveys were devel-
oped to gather information about the impact
and helpfulness of the workshop. At the end
of each of the “Playing With Coding” modules,
optional surveys were included to evaluate how
effective the curriculum was at teaching that
week’s coding concept and to assess how we
could better support the educators in the work-
shop. From these surveys, it was determined
that most of the respondents viewed the content
as somewhat difficult, yet most felt confident
in the skills they developed after going through
that module and that they were supported by
us throughout the process. Of the resources
included in each module, the results indicated
that the videos that included ASL interpretation
were most often used and regarded as helpful in
learning the coding concepts. We also learned
that the optional, written lessons were rarely
used by the participants. While we had hoped
for more responses to the surveys, overall they
aided us in determining how effective each activ-
ity was as well as how supported the educators
felt in their learning process.

When course participants were asked“How would
you rank the difficulty of this week’s module?”
most responses (N=12) indicated that the mod-
ules were “somewhat difficult.” Six respondents
answered, “neither easy nor difficult” and two
answered, “somewhat easy.” (See Figure 1.)

Participants were also asked at the end of mod-
ule surveys “How confident in this week’s coding
concept(s) do you feel after completing this mod-
ule?” (See Figure 2.) Most respondents (N=11)
indicated that they felt “moderately confident”
in their understanding of that week’s coding

Figure 1: Educators’ Difficulty Ratings for
Weekly Modules

concept, while two felt “extremely confident,” 5
responses selected “somewhat confident,” and
two said “somewhat unconfident.”

Figure 2: Educators’ Confidence Level
Ratings in Understanding of Weekly Coding
Concept(s)

Respondents were also asked, “How supported
did you feel in completing this week’s module?.”
Here the educators (N=9) indicated that they
felt “very supported” in completing that week’s
module, seven answered they felt “moderately
supported,” and four felt “somewhat supported.”
(See Figure 3.)



Figure 3: Educators’ Perceived Support in
Completing Weekly Modules

Survey respondents were also asked if the re-
sources marked as “Watch,”“Read,” and “Addi-
tional Classroom Resources” were helpful, un-
helpful, or went unused in learning Scratch. If re-
sources were helpful, respondents answered“Yes”
and “No” if they found them to not be helpful.
The answer option “Didn’t use it” indicated that
that respondent did not utilize that resource.
There were twenty responses to this question.
Out of the resources that the responses indi-
cated “Yes” to being helpful, twenty indicated
the “Read” resources, seventeen selected the
“Watch” resources, and nine posited that the
“Additional Classroom Resources” were helpful
to them. Respectively, eleven and three respon-
dents indicated that the “Watch” and “Read”
were not helpful to them. No one selected that
they did not use any of these resources. (See
Figure 4.)

RESOURCES PRODUCED

One of “Playing With Codings” goals was to
support multiple learning types. After learn-
ing that there were limited programming and
coding educational resources available for Deaf
and Hard of Hearing K-12 students, we created
and outsourced a wide variety of learning re-

Figure 4: Educator Feedback on Effectiveness
of Coding Educational Resources

sources. As noted earlier, we used videos and
lesson plans from Harvard’s “Getting Unstuck”
curriculum but added ASL interpretations to
assist in the learning. We also programmed mul-
tiple debugging exercises that we adapted for
Deaf and Hard of Hearing individuals. For ex-
ample, Scratch programs often included sound
which allowed us to adjust the learning expe-
riences. We also had multiple requests from
the participants to make handouts including the
learning materials available to them. Many of
them wanted to return to the Scratch educa-
tional resources later or use them in their own
classrooms. In response to these requests, we
compiled an ASL resource document and a hand-
out that includes the resources from “Getting
Unstuck” (See Appendix A.).

LIMITATIONS

A primary limitation for this project was the
small number of participants and the lower-than-
expected engagement levels. As mentioned ear-
lier, educators were recruited through a flier at-
tached to the end of a survey assessing the state
of computer science programs at Deaf schools
and schools with Deaf programs in the United



States. This survey received few responses and,
in turn, even fewer recruitments for “Playing
With Coding.” As a result, most participants
were recruited through personal connections and
through the PLL’s previous partnership with
the Metro Deaf School. In total, only twenty
people enrolled in the course, ten of the twenty
who enrolled participated in some way, and four
completed the entirety of the workshop modules.
These numbers reflected not only the low partic-
ipant number, but the low participation levels
of the people who were enrolled. Of the educa-
tors who completed the class, no one requested
to schedule a meeting with instructors during
the workshops and very few reached out with
questions or comments through the available
discussion boards or email.

With very few participants finishing “Playing
With Coding,” the course and survey results
were limited by the small sample size. We sus-
pect this was because teachers were already pre-
occupied throughout the summer, and because
the workshop provided very flexible timelines
for completing the modules. However, we be-
lieve there are still opportunities to increase
engagement if “Playing With Coding” were to
be offered again in the future. For example, we
offered virtual meetings with the educators but
none were requested. Scheduling some optional
meetings or open office hours throughout the
workshop might help the teachers feel more en-
gaged and encourage more of them to complete
the course.

CONCLUSION

“Playing With Coding” did not yield sufficient
results in evaluating the effectiveness of the cur-
riculum, but the course did succeed in producing
several accessible, educational computer science
resources to aid in the efforts to eliminate dis-
parities in STEAM education for Deaf and Hard

of Hearing K-12 students. In addition to these
resources, we gained valuable insights into what
type of educational resources the educators of
Deaf and Hard of Hearing K-12 students need
to support their own learning process and those
of their students. Despite our course surveys
receiving limited responses, it is evident that
educators benefit from including multiple edu-
cational mediums such as videos, handouts, and
activities. Various accessible options are nec-
essary in implementing an effective computer
science curriculum and this study further sup-
ported that contention. Regarding the future
direction of “Playing With Coding,” there are
numerous possibilities available to further our
research. For example, we could as run the
course again with a better participant recruit-
ment strategy including publicizing the course
more widely and providing a promise for ac-
cess to additional resources. Regardless of any
next steps “Playing With Coding” will take, the
Playful Learning Lab will continue to use its
accessible programming educational resources
to grow and support the impact of playful educa-
tion for the purposes of eliminating educational
disparities for Deaf and Hard of Hearing K-12
students.
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APPENDIX A

End of Weekly Module Survey Questions

Q1. How Confident in this week’s coding con-
cept(s) do you feel after completing this module?

• Extremely confident

• Moderately confident

• Somewhat confident

• Somewhat unconfident

• Moderately unconfident

• Extremely unconfident

Q2. Approximately how much time did you
spend completing the assignments for this week?

Q3.

Was this resource helpful to you?

Yes No Didn’t
use it

“WATCH”
resources

• • •

“READ” resources • • •

“Additional
Classroom
Resources”

• • •

Q4. How supported did you feel in completing
this week’s module?

• Very supported

• Moderately supported

• Somewhat supported

• Somewhat supported

• Somewhat unsupported

• Moderately unsupported

• Very unsupported

Q5. Did you have to look for any outside re-
sources to complete this week’s module?

• Yes

• No

Q6. How would you rank the difficulty of this
week’s module?

• Extremely difficult

• Somewhat difficult

• Neither easy nor difficult

• Somewhat easy

• Extremely easy

Q7. Were you able to connect with the PLL
staff for any questions or confusing content?

• Yes

• No



APPENDIX B

ASL Interpreted Video Handout





APPENDIX C

Getting Unstuck Classroom Guides Handout




