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ABSTRACT
Teamwork skills are increasingly important for students to
have as they enter the workforce, especially in software de-
velopment positions. However, autistic students do not get
to practice teamwork since much of their education is fo-
cused on learning social skills. The hybridmode of education
comeswith challenges, including communication and collab-
oration issues and teaming difficulties, however, this method
of teaching and learning can be difficult for students with
autism. In this experience report paper, we discuss our experi-
ence planning and running a hybrid camp to teach teamwork
and programming to 14 autistic high school students. Over-
all, our camp was successful in teaching students software
development skills with open source software, and, from our
experience, we detail our lessons learned and provide rec-
ommendations for educators and researchers working with
autistic students in a hybrid setting.

CCS CONCEPTS
• Human-centered computing → Accessibility; Collabora-
tive and social computing ; • Social and professional topics
→ Computing education.
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1 INTRODUCTION
Teamwork skills are becoming increasingly more important
for positions such as software development [30]. Many uni-
versities implement a capstone course for computer science
or software engineeringmajors to teach students skills such
as teamwork and communication [38]. Throughout these
projects, students are teamed together to complete a small-
scale software development project. This project gives univer-
sity students an opportunity to practice and hone their soft
skills, such as communication, teamwork, and collaboration,
in a low-stakes environment before joining the workforce.
Unfortunately, autistic students frequently do not have an

opportunity to practice teamwork skills in a technical and
goal-based environment, as much of their education is de-
voted to learning practical social skills [13] including one-on-
one with therapists, speech pathologists, and other service
providers. However, when working in groups, autistic chil-
dren tend to have difficulty tacitly picking up social norms,
especially when collaborating remotely [14]. Remote interac-
tions via text-oriented computer-mediated communication
(CMC) providemany affordances for “increased comprehen-
sion of and control over communication” and “contact with
and social support for similar others whomay be geographi-
cally distant” [24]. Gaming environments have been shown to
have a significant positive impact on providing a community
for autistic youth to build friendships [55]. By combining a
learning environment that affords psychological and social
safety with specially-designed scaffolding [58], we can teach
autistic youth how to negotiate new social situations involv-
ing collaborative group work and software development.
Themain vehicles of our educational pedagogy are infor-

mal learning opportunities in coding camps. Over the last
10-15 years,many organizations have offered summer coding
camps for children and teenagers [9] which provide volunteer
opportunities for students to explore domain-specific pro-
gramming activities [1, 63]. They also offer a great deal of au-
tonomy for students to engage as deeply with thematerial as
theywish [60]. This kind of informal learning is opportunistic,
unstructured, and self-directed, and can be incredibly mo-
tivating due to its strong connection to a student’s personal
interests and activities [9].
Wedesigned and implemented a two-weekhybrid summer

game coding camp for 14 autistic high school students to
expose the students to programming while also working on
teaming, communication, and collaboration skills.
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Due to the COVID-19 pandemic, we offered the students
and their parents multiple options for participation that ac-
commodated for personal andmedical considerations and
travel restrictions. Of the 14 student participants, 8 students
attended the camp in-person and 5 students attended the
camp remotely. Additionally, one student participated re-
motely the first week and joined the in-person group dur-
ing the second week. This created a unique hybrid teaching
and learning environment where all of the instructors were
remote and the students were both in-person and remote.
In this paper we give motivation for presenting a hybrid

coding camp and background in remote and hybrid learn-
ing for students with Autism SpectrumDisorder (ASD) and
coding camps. We then discuss briefly the inspiration for our
camp and the informed decisions and planning that resulted
in our finalized camp design. A detailed breakdown of our
camp is also included. Finally, we reflect on and discuss the
lessons we learned from our camp implementation and pro-
vide recommendations for both academia and industry.

2 MOTIVATION
As of 2020, the Centers for Disease Control (CDC) reported
that 1 in 54 children in the USA are diagnosed with ASD [43,
59] (around 6 million children). Only 17% of them (around
1million) enroll in four-year colleges and only 39% of those
(around 390,000) graduate [12]. There are also lower rates of
employment for young adults with ASD than those who are
non-disabled or with other disabilities overall [7, 46, 57]. To
support young adults with ASD in finding andmaintaining
employment in the technology industry, a program in Aus-
tralia has been placing students with ASD in real-life work
environments to help them gain exposure to aworkplace that
matches their interests [41].
Coding camps also help to foster students’ interest in pro-

gramming and future development jobs by providingmentor-
ing and exposure to computing [40]. Although there aremany
coding camps for K-12 students, only one, Tech Kids Unlim-
ited1, targets the autistic student population [56]. Our work
is primarily focused on teaching basic programming skills to
autistic high school students [54]. However, this leaves out
significant curricula on communication, social interaction,
and teaming, skills which, for decades, industry experts have
been telling academia that they expect new software develop-
ers to have before entering the workforce [10, 16, 18, 50, 62].
Lack of these skills is a common weakness across the gen-
eral student population [20] and is known to be incredibly
challenging for autistic individuals working with non-autistic
colleagues [6, 29, 48, 53]. As of yet, no other coding camps of-
fer autistic students a curriculum designed to develop these
skills. This experience report details our preliminary work in
this area, lessons learned based on our camp, and our recom-
mendations for educators and researchers.

1https://www.techkidsunlimited.org

3 BACKGROUND
In this section, we discuss teamwork, hybrid education, hy-
brid camps, camps for autistic individuals, and a previous
game coding camp for autistic students.

3.1 Teamwork
Teamwork is prevalentwithin the software development com-
munity.Most college students takingcomputer scienceclasses
are required to take a software development course where
there is a semester-long group software development project.
These courses are meant to teach the students industry ex-
pectations, collaboration, and teamwork [52]. Within college
courses, most teams are collocated, but industry has seen
an uptick in the number of geographically distributed teams.
Within our camp, we split students into both collocated and
distributed teams for the last week.

3.1.1 Collocated Teams. Collocated teams are teams in which
themembers are located in the sameareaorworkplace. These
aremore traditional software development teams, many de-
velopment methodologies, such as the agile method, have
been designed for collocated teams [61]. Due to the nature
of agile methods and collocated teams, teammembers con-
tribute more visibly than their distributed counterparts, how-
ever social loafing is still present [23].

3.1.2 Distributed Teams. Distributed teams are teams in which
the members reside in different geographical areas, areas
whichmaybe indifferent timezones. Therehasbeenplenty of
research on distributed teams, such as conflict research [31],
trust in teammates [15, 35], collaboration [19], etc. Due to the
COVID-19 pandemic, most software development compa-
nies had their teams work remotely, simulating a distributed
team. One research study during COVID-19 found that devel-
opersmay have trouble communicatingwith their coworkers,
struggle with brainstorming as a team, and have less aware-
ness on other coworkers’ projects [47]. Even before the pan-
demic, teams struggled with working differences; one study
investigated social loafing behavior within distributed teams.
They found that when distributed teams explicitly specify
the expectations of their team members they can combat
social loafing behavior [23]. Another study investigated is-
sues with teamwork such as lack of a common language,
lack of information about teammates’ projects, conflicts be-
tween teammates, cultural differences, and time zone differ-
ences affected team effectiveness [21]. Due to the struggles
with adopting collocated software developmentmethods in
a distributed setting, many researchers are studying how to
translate these methods into viable solutions for distributed
teams [36, 37, 39]. However, there are benefits to distributed
working, since it can bemore accessible for disabled workers
due to overall flexibility [47].

3.1.3 Teamwork & Autism in Industry. Many researchers agree
that autistic individuals have a tendency to pursue careers in
technology [45]. One study found that common stressors in
software developers include individual team interactions [33].
Annabi et al. found in their study that autistic individuals
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have the skills necessary to succeed in software development
careers, however theremay be challenges with communica-
tion and interpersonal relationships that may be a source
of stress for the developer [5]. We hope that by providing an
early technology-based teamwork opportunity for autistic
high-schoolers, we can helpmitigate and reduce the stress of
working as a team in their future careers.

3.2 Hybrid Education
Hybrid learning, also known as high-flex or blended learning,
is a new concept in education. Due to this, there are many
definitions of hybrid learning, however they all incorporate
the same aspects, including high flexibility and learning con-
tent partially online and in-person [3, 22, 32, 44, 64]. Due
to the COVID-19 pandemic, hybrid education has become
more popular since it allows students to have a high flexibil-
ity in their learning. Since hybrid learning involves a large
amount of moving parts, there can bemany challenges from
both the student and instructor perspectives. First, instruc-
tors must adapt their teaching approaches to an online en-
vironment while maintaining their in-person standards of
instruction [51]. Next, instructors must also become knowl-
edgeable about the technology used, inexperiencemay im-
pact students’ learning abilities [51]. For students, instructors
must ensure that both students that are in-person and online
are receiving equal amounts of instruction [51].
One study found that students who were instructed via hy-

brid learning hadmore achievements in learning than their
in-person counterparts [26]. However, another study found
that high school students with and without disabilities have
no preference for the accessibility of blended learning ver-
sus in-person learning and they also have an overall negative
opinion of hybrid learning [4]. Engagement is also difficult
to measure within blended learning settings [25]. However,
there is very little research on hybrid learning with autistic
students, especially high school-aged students. There is also
little research on hybrid educational coding camps. We hope
to begin to close this gap with this experience report by in-
spiring other researchers to study this area.

3.3 A Game Coding Camp for Autistic
Students

Begel et. al conducted a fully online game coding camp for
autistic studentsduring the summerof2020due to theCOVID-
19 pandemic [8]. The main goal of the camp was to build
teamwork skills and practice and improve communication
skills. The seven campers were rising college freshmen who
enrolled in the camp due to their interest in video games.
The camp utilized MakeCode Arcade as the programming
language, while still focusing on game development. Find-
ings of the camp include increased communication between
teammembers and positive collaboration experienceswithin
teams. The camp also taught the instructor team about ed-
ucating students with autism in an online environment, in-
cluding allowing students the freedom to turn their cameras

andmicrophones on or off, involving an instructor in break-
out room activities, piloting teachingmaterial before camp
tomake adjustments, and the importance of scaffolding as-
signments [8]. These lessons helped shaped our coding camp
for high school autistic students.

3.3.1 Rationale for Change. Based on feedback received from
students and instructors after Begel et. al’s online game cod-
ing camp, the instructor teamdecided to utilize a game devel-
opment environmentwith richer capabilities and features [8].
The criteria for choosing a new two-dimensional (2D) game
development environment included an option for the use
of traditional programming languages (i.e. Java, Python, C#),
integrated version control software, and the option for stu-
dents to collaborate on their code together. The team investi-
gated four different environments which includedMinecraft
modding2, Unity game engine3, Godot game engine4, and
MakeCodeArcade5. All tools considered are free touse.Godot
game engine was the only environment that met all of the
team’s criteria – Godot is a free, open-source, professional
development environment with documentation, it has mul-
tiple languages to choose from (GDScript, C#, C++, and vi-
sual scripting), and plugins to integrate GitHub6 and utilize
Visual Studio (VS) Code’s Liveshare7 feature for student col-
laboration and pair programming. This choice led the team
to redesign the curriculum provided from Begel et. al’s camp
to utilize all of Godot’s features [8].

4 CAMPDESIGN&OBSERVATIONS
In this section, we cover design changes from Begel et. al’s
camp andmotivations for those changes for our camp, and
our finalized camp design. Within the camp design we will
cover the learning outcomes for the camp, students and in-
structors, hardware and software requirements for the camp,
our teachingmaterials, and a timeline of topics covered dur-
ing our two-week hybrid camp.

4.1 Our Game Coding CampDesign
Due to relaxed COVID-19 restrictions in June 2021, we were
able to offer the camp in a hybrid format. Students and their
parents could choose whether they wanted to spend the two
week camp fully remote, on Clemson University’s campus, or
split between one week fully remote and one week in-person.
Students also had the option to just attend during the first
week of camp or to attend both weeks.

4.1.1 Learning Outcomes. For the camp, we focused on teach-
ing the students a real, industry-level programming language
as well as exposing them to a real team-based programming
environment. We also focused time on essential professional
software development skills such as collaboration, commu-
nication, and teamwork. To do this, we used the Godot game
2https://dev.bukkit.org
3https://unity.com
4https://godotengine.org
5https://arcade.makecode.com
6https://github.com
7https://code.visualstudio.com
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engine, GitHub, andVSCodeduring camp,which allowed stu-
dents to learn version control with GitHub as well as expose
them to pair programming with VS Code’s Liveshare feature.
As a bonus, both of these tools were integrated within the
Godot programming environment.
During Week 1 of camp, we focused on teaching the stu-

dents the basics of the Godot environment and GDScript
so each student could contribute during Week 2 when we
broke the students into teams to work on their final project.
Week 2 involved working in collocated and distributed teams;
we teamed in-person students together and online students
together to simulate real world work environments. During
this teaming, we had students work together to program their
gamesusing the traditionaldriver-navigator roles [2, 65]. Each
day, a different student was chosen to be the driver while the
others in the group were navigators.
Wealsowantedstudents toproduceagamethat theywanted

to play, so we gave the student teams the artistic freedom to
create a game of their choosing.Most teams chose to produce
shooters or story-based games while one teamwanted to cre-
ate a rogue-likedungeoncrawler. Since the instructorsdidnot
fully teach how to create these game types, students needed
to reference the official documentation when they were stuck
working on their games. Instructors also encouraged this be-
havior by helping students come up with keywords to put
into their search engines, which is a common occurrence for
professional software developers [34].

4.1.2 Camp Instructors. A total of 10 instructors conducted the
camp. Eight of those instructors have had previous program-
ming experience, one instructor is a Computer Science Pro-
fessor at Clemson University, one instructor is a researcher
at Microsoft Research, two instructors are professionals in
industry, and four instructors are graduate students in Com-
puter Science and Human-Centered Computing at Clemson
University. The other two instructors included a psychothera-
pist as well as an Applied Behavioral Analysis (ABA) therapist.
Half of the instructors helped conduct Begel et. al’s camp
the previous year including the professor from Clemson Uni-
versity, the researcher at Microsoft Research, one graduate
student, one industry professional, and the ABA therapist [8].
This year, while most of the instructors came fromClemson
University, three instructors came to help from other parts
of the United States. The instructors were in different time-
zones, with themajority being in the Eastern timezone. Our
camp also had an uptick in volunteer instructors, one volun-
teer is a Quality Assurance (QA) lead in industry as well as
an advocate for students with autism, and the other volun-
teer is a psychotherapist with interests in autism advocation.
The camp also had in-person support provided by Clemson
University’s Summer Scholars Program.

4.1.3 Students. A total of 14 high school students participated
in the camp. The ages of the students ranged from14 years old
to 18 years old. All of the students were male. Five students
participated remotely. Eight students participated in-person.
Two students chose to only attend the first week of camp.
Additionally, one of the students participated remotely and

then joined the in-person students for the second week of
the camp. All of the students resided in the United States and
came from all over the country to attend our two week camp.

4.1.4 Hardware& Software Requirements. Toparticipate incamp,
all students were required to have their own computer or lap-
top, headphones, camera, andmicrophone.Nohardwarewas
provided by the camp for the students to use. Students were
also required to have the Godot programming environment
installed as well as Zoom8 and VS Code before the first day of
camp. Other requirements for students involved an account
for Google Drive, where all teaching materials were stored,
as well as a way for students to contact and talk with their
teammates duringWeek 2. Students were able to choose their
own contact method, some teams utilized Discord9, others
texted, and some emailed each other.
Instructors were also required to bring their own equip-

ment, including a computer or laptop, headphones, camera,
andmicrophone for camp. Other software that was required
for instructors includedMicrosoft Teams10, Open Broadcast-
ing Software11, an email account for access to the camp’s
Google Drive folder, and a GitHub account.

4.1.5 Programming Environment & Add-Ons. During our initial
camp design, we went throughmany ideas for programming
environments to be used within the camp. Begel et. al’s ver-
sion of this camputilizedMakeCode Arcade, a browser-based
visualprogramming language.After testingmultipleprogram-
ming environments, we decided to use Godot, a free, open-
source,professional gamedevelopment language. SinceGodot
is a professional programming language, there aremany bells
andwhistles that go alongwith it. The organization of Godot’s
environment is node-based, there is a root node with other
nodes branching from it. The branch nodes contain smaller
pieces of the game such as characters and backgrounds, and
are added into the root node to create a functional game. Ad-
ditionally, incorporatingGitHub andVSCodeplugins into the
environment increased the complexity of students’ computer
desktop and navigation through windows.

4.1.6 Teaching Materials. For the purposes of reproducibility
and independent study, we havemade all teachingmaterials
available via an online appendix [49].

4.1.7 Instructor Preparation & Debrief Meetings. The instructor
team virtually met 30 minutes prior to the start of camp each
day via Microsoft Teams to review the schedule for the day
andaddress anyconcerns that an instructorhad regarding the
preparedmaterial. Thesemeetings also allowed instructors
to share the day’s updated teachingmaterial with each other
as well as discuss and strategize how to best help the students
create their games.
After camp each day, the instructors met for an hour to dis-

cusswhathadhappened thatday.This allowed the instructors

8https://zoom.us
9https://discord.com
10https://www.microsoft.com/en-us/microsoft-teams/group-chat-software
11https://obsproject.com/
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to correct-course when things went awry as well as discuss
student behavior and intervention strategies. We also used
this time to reorganizeour teachingmaterial anddiscuss each
student team, their game, and their current status.

4.1.8 Camp Timeline. Table 1 is the timeline of teachingma-
terial for the two-week camp.Week 1 was setup for students
to get to know one-another and learn the basics of Godot.
Week 2 was designed to allow the student teams to work to-
gether on their final project. Each day, all instructors and
students logged into Zoom from their personal computers to
begin instruction. In-person students joined the Zoom call
on their personal computers each day from a classroom on
Clemson University’s campus and were supervised by two
in-person instructors as well as camp counselors from the
Summer Scholars program. The Summer Scholars program
utilized the non-instructional time for the in-person students
each day, facilitating camp activities such as meal time, rock
climbing, socializing events, campus tours, etc. Remote stu-
dents logged into Zoom from their personal computers at
their residence and interacted with in-person students only
during the three hour instructional period.
Each day, students were given links to the day’s scaffolded

instructions so they could follow along and links to their daily
journals where theywould have activities towork on through-
out the camp day and as homework. Each camp day was 3
hours long with at least two 15-minute breaks for students
to stretch and grab a snack. Additionally, Zoom breakout
roomswereutilizedat 10-15minute intervalsduringprogram-
ming instructioneachday toallowsmall, randomized student
groups (Week 1) and student teams (Week 2) the chance to
have one-on-one help sessions with a virtual instructor.

4.1.9 Student Feedback. At the end of camp (after the project
presentations), we interviewed students about their camp ex-
perienceandasked for their feedback regardingwhat couldbe
changed for future iterations of the camp. We asked students
what one thing they would change about the camp; most in-
person students recommended to change the building layout
on campus to require less walking and to improve the food
quality in the dining halls. However, other students noted
having technical issues such as parental computer locks, for-
gotten headphones, and forgotten laptop chargers. We also
asked students about their teamwork within the camp and
they were glad that the instructors chose the final project
teams versus the students self-assembling into teams. Most
students thought thatworking in a teamduring this campwas
better than the other times they have worked in teams during
school due to their teammates being “better than previous
ones.”Wealsoaskedwhat themost important lesson students
learned during camp, and themajority responded with time
management. They realized that with the time constraints of
camp, there was no time to produce a full game, and most
teams settled onmaking a demo version for their game. Fi-
nally we asked students what their most improved skill was
and we got a range of responses from game creation skills
such as pixel art and GoDot to interpersonal skills including
communication and collaboration.

TABLE 1 Game Coding Camp Timeline

Day 1 • Camp Introduction & Icebreakers

Instruction: Video Game Elements

Discussion: Other Game Elements

Discussion: Elements of Flappy Bird

Day 2 • Instruction: GitHub Introduction

Discussion: GitHub & Its Uses

Instruction: How to Design Games

Discussion: Game Design

Programming : Flappy Bird
Character Movement

Day 3 • Programming : Flappy Bird
Character Movement

Instruction: Sounds in Games

Programming : Flappy Bird Game
Sounds

Day 4 • Programming : Importing Assets

Instruction: Game Obstacles

Programming : Flappy Bird
Obstacle Movement

Day 5 • Programming : Flappy Bird
Obstacle Movement

Day 6 • Intra-team Introductions

Instruction: Pixel Art

Day 7 • Instruction: Narrative Design

Programming : Character
Movement

Final Project Brainstorm

Day 8 • Programming : Shooting Projectiles

Day 9 • Final Project Workday

Day 10 • Final Project Presentations
Post-Camp Interviews
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5 LIMITATIONS
Due to theCOVID-19 pandemic,we believed itwas in the best
interest of the health of students and instructors that we host
the camp in a hybrid format. This, however created discrep-
ancies between the in-person and online teams. For instance,
where in-person students were able to work together in the
evening after camp concluded, online students were limited
to their regular at-home schedules. We also had a majority
of instructors participate online, which limited the student-
instructor interaction which can be key for success in ASD
students. We hope in future iterations of the camp we will
be able to host the camp exclusively in-person and provide
opportunities for students to work with each other and the
instructors outside of the allotted instructional time.
The team facedmany limitations in the use of videocon-

ferencing software with regard to being able tomute and un-
mute students. Some students had difficulties with unmuting
themselves whenwanting to speak, some students would not
mute and leave their microphone on during lessons, causing
distractions for the other students and the teaching instruc-
tor. While these problems persisted throughout both weeks
of the camp, the instructors did not want to auto-mute par-
ticipants and have them request to unmute themselves when
they wished to speak as the team felt that was over reaching
and inappropriate for the age group.
Some students were also less prepared than expected with

their hardware set-ups, with some students havingmachines
incapable of running the Godot engine alongside an active
Zoom call and internet windows. Though the team provided
hardware requirementswhen advertising the camp,we found
it difficult to enforce before students arrived at camp.We also
did not expect someof the students to have inexperiencewith
the basic operations of a computer such as right clicking, find-
ing settings, understanding file structures, and knowing what
operating system they were using. Wemitigated this issue by
utilizing Zoom’s remote control feature, allowing instructors
to take control of students’ computers for a short time while
also helping themwithmore complex computer operations.

6 CHANGES & ADJUSTMENTS
In this section,wediscuss the schedule adjustments thatwere
madeduring the camp, howwe improved the students’ behav-
ior to one-another, our observations on student-to-student
and team interaction as well as howwell the campwas exe-
cuted andmet expectations as a whole.

6.1 Schedule Adjustments & Being Over
Prepared

Begel et. al’s study utilizedMakeCode Arcade as the develop-
ment environment, however, for this camp camp the instruc-
tor team utilized a new environment. Therefore, the team
could not use the previous previousMakeCode teachingma-
terials and developed new material focused on the Godot
environment. Due to the change in programming environ-
ment, each day’s teaching material was overly packed with
instruction and activities that were estimated to last for the

full 3 hours allotted to camp time. However, the team quickly
learned that we had not planned for the students’ inexperi-
ence with computers in addition to our instructional mate-
rial. Their inexperience forced the instruction team to reduce
pace and hold additional one-on-one help breakout sessions
with instructors. This led the instruction team to reorganize
and reduce the amount of instruction during their debrief
sessions each day, while increasing the amount of breakout
help sessions for students to get caught up. Due to spending
a lot of time on helping students navigate their operating sys-
tems, the team also had to remove themajority of their pair
programming and GitHub content after the student intro-
ductions. These adjustments also caused the team to greatly
reduce the amount of time allotted for students to work to-
gether on their game duringWeek 2 – instead of having the
student teams work together for 2 whole camp days, student
teams were only able to work together during the last camp
day leading to unpolished final games.

6.2 Student Behavior
Other adjustments during the camp came from the students’
behavior towards their peers. DuringWeek 1, the instructor
team noticed some students bullying12 one another within
the Zoom chat as well as verbally on Zoom and within the
classroom. This caused the team to have to enact kindness
rules for all students to follow. The lead instructors spent 30
minutes facilitating a discussion with the students around
kindness and how to treat one-another. This discussion led
to the instructors and students collaborating together to cre-
ate a total of four guidelines for the students to follow for the
rest of camp. Additionally, during the first few break sessions,
instructors noted that students were not getting up and away
from their computers. The instructor team felt the students
needed to get away from the screen during these times, and
came up with creative ways to get students out of their chairs
such as having themcomplete 15 jumping jacks or get a snack.
Instructors who were in-person also held small push-up or
jumping jack competitions or short walks outside to encour-
age the students to get out of their chairs. Getting students up
and away from their computers during breaks also improved
student attitudes and attention throughout the day.

6.3 Student-to-Student & Team Interaction
Throughout camp, there were noticeable changes in how stu-
dents interacted with one another and with the instructor
team. Instructors noticed during the beginning of Week 1,
most students were timid, not wanting to speak during break-
out sessions until prompted by the instructors. Students also
did not want to acknowledge that they needed help or were
behind on instructions within the breakout sessions, which
required instructors to ask students to share their screens to
provide help. However, as the students becamemore accus-
tomed to how the campworked, students started becoming

12Due to it being difficult to categorize student intentions, the team chooses
to utilize the term ‘bullying’ over ‘acts of unkindness.’
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more comfortable with one another, initiating conversations
about the newest videogames, their pets, or outerspace facts.
During the camp, we also noticed changes in how team

members interacted with each other. During the beginning
of Week 2, the instructors notices that student teams were
apprehensive due to the change in routine, which required
instructors to facilitate team discussions by asking questions
and prompting individual students to speak to their team-
mates. Student teamsalso struggled to create a cohesive game
design, instead opting to stick to their individual game ideas
rather than compromise and combine ideas. However, as
the week progressed, students compromised on their game
design and becamemore outspoken by initiating conversa-
tions with their teammates about ideas and aspects of their
game design, sometimes even ignoring the breakout room
instructor completely until they required help implementing
an idea. At the end of the camp, some student teams wanted
to stay connected and exchanged contact information to con-
tinue working on their game or on other projects such as
moddingMinecraft. Initially when we created student teams,
we asked students about their previous group project expe-
riences, where the majority of students mentioned that all
previous group project experiences were unpleasant due to
the quality of their former teammates. After the conclusion
of the camp, we asked students if this experience was better
or worse than their previous group projects, and all students
responded that the experiences in this campwere better than
any previously, with themajority of students stating that their
camp teamwas better than any of their previous teams.

6.4 Further Camp Reflections
Although there were some setbacks and changes needed to
be implemented on-the-fly, our coding campwas successful
and, from our observations, met most of our defined learn-
ing outcomes. Due to time constraints, we were unable to
focus on teaching the group version control with GitHub
and also had to remove pair programming from our curricu-
lum. We were successful in teaching students a real, industry-
level game development environment and, during Week 2,
students showed proficiency in teamwork and communica-
tion, development environment navigation, and game cre-
ation with the creation of their final projects. Students also
showed proficiency in problem-solving skills by utilizing a
search engine to research how to incorporate aspects into
their games that were not part of the camp instruction. Mul-
tiple groups also used Liveshare within VS Code to program
their final project together, and one advanced group utilized
GitHub for version control and sharing their project with
others. Student teams exceeded instructor expectations with
their videogames and teamwork, many teams hadmultiple
characters or enemies to avoid or destroy and were proud
to present their hardwork at the end of the camp. Although
each student group had different challenges in teamwork and
collaboration, all of the feedback provided by students at the
end of camp stated that students perceived this experience as

their best group project so far. In addition, we found that stu-
dentswere inspired to continuewith their gamedevelopment
dreams by our guest speakers.

7 LESSONS LEARNED&
RECOMMENDATIONS

We have learnedmany lessons through the development and
implementation of our camp for autistic high school students.
Based upon our experience and previous work, we also pro-
vide recommendations for educators and researchers when
working with autistic students in a hybrid environment. We
believe that it is important to note that these recommenda-
tions can also improve education for students with other dis-
abilities and can create amore inclusive environment for all.
In the following section, we discuss our lessons learned, in-
cluding what did and did not work in our camp design and
our recommendations for educators.

7.1 Unanticipated Student Behavior
During the camp, students presented behaviors that the in-
structional team did not anticipate, such as students causing
disruptions during classtime or working as a team overnight
on their final project. Through these experiences, we have
learnedmany lessons and have recommendations for others.

7.1.1 Reducing Distractions. We found that the students were
easily distracted in the Zoom chat as well as during instruc-
tion.Forexample, studentswould initiate conversationsabout
newvideogamesorouter spaceandothersbecamedistracted
by the messaging notifications. Allowing students to freely
unmute their microphones or having unmoderated chat win-
dowsdidnotworkwithinourcamp.To reduce thedistractions
for both the students and the instructors, at the beginning
of each day, we shared a blank Google Doc, called the camp
conversation board, with the students to provide a space for
them to have off-topic discussions. This proved to decrease
the off-topic comments in the chat and student outbursts dur-
ing instruction, and the students appeared to have improved
focus during the instruction. We recommend for other edu-
cators experiencing the same issues to provide a space for
students to write down their thoughts or hold short discus-
sion sessions where students can talk freely.

7.1.2 Promoting Kindness. We also found that some students
consistently bullied one another both verbally and using the
Zoom chat. We would interrupt students to remind them
to be kind to one another. Unfortunately, this reminder did
not help decrease those types of interactions. About halfway
through the camp, the lead instructors held an open forum
with the students to discuss how students should treat one an-
other. The instructors created a shared document to provide
guidelines for how to treat one another in a learning envi-
ronment. The instructors asked for students to provide input
into the document and facilitated a discussion around pro-
moting kindness within the classroom. From the discussion,
four main guidelines were created within the shared docu-
ment for the students to follow throughout the rest of camp.
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Figure 1: Team Lyra’s presented game with implemented
path finding for their enemy character using the blue line.

The guidelines included not speaking out of turn, raising a
virtual hand to speak, utilizing the camp conversation doc-
ument to have off-topic discussions, and allow one person
to speak at a time. The guidelines were also referenced by
the instructors throughout the rest of camp when students
needed reminders. We found that hosting a discussion with
the students about kindness and creating and implementing
rules together worked well for our camp. Therefore, we rec-
ommend other educators hold a discussion about kindness
with their students and together create rules for students to
follow encompassing kind behavior.

7.1.3 Affording Extracurricular StudentWork & Interaction. Aspart
of the camp, we did not require or have preconceived notions
for students to work outside of camp hours on their project.
However, Team Lyra, one of the in-person teams, worked the
night before the end of the camp to implement pathfinding
in their game, which was unprompted and unexpected and
only revealed to the camp instructors on the day of their pre-
sentation shown in Figure 1. The ability for the students to
work together outside of the game coding camphours proved
to be very helpful for this team.
Additionally, two of the remote students on the same team

expressed interest in staying friends and communicating via
telephone toexpandupon thegametheycreatedduringcamp,
and inquired if theotherwould like tocollaborateonMinecraft
mods as one camper liked the art style of his teammate.
Overall, the hybrid design of our campworked well. How-

ever, we would recommend for other hybrid camps utilizing
the same design to incorporate additional, scheduled Zoom
meetings in the evening for online students to have time to
work together outside of instructional periods.

7.1.4 Participating & Distributing Work Equally. For students, we
expected them to contribute and share equally in all aspects
of the game development process, but some students tended
to prefer one aspect over another, whether that be coding,

Figure 2: Team Taurus’s game where one student focused
solely on game programming and one focused on the art
and assets for the game.

asset development in Piskel13, or coming up with the over-
all story and theme of their team’s game. We had no way of
mediating or showing that a student had implemented part
of the coding of their game. Though this mirrors real-world
game development teams by taking on specific roles, it fell
short of our expectations of the group sharing in all aspects
of the game development process, and we had nomeans of
reconciling with those who only wanted to contribute to one
aspect of the team’s game.
An example of this was found in Team Taurus, a remote

team,where theywereable toproduceafinal game inFigure2,
butwewere unable tomeasure the amount of overall learning
between the two teammateswhere one focusedon the artistic
design and the other programmed the game.
Tomitigate this issue, we recommend that instructors en-

courage students to share their screen during breakout room
sessions. Screen sharing is a greatway tobuildup student con-
fidence in their ownwork and their ability to describe their
concerns or bugs. It can be intimidating for students at first
due to their fear of showing that they fell behind or needed
help, however, the positives vastly outweigh the negatives.
Sharing screens also allows for students tomake comments
on each others progress and share some of their own ideas
with their peers. We implemented screen sharing during the
last week of camp and found that some students were not fol-
lowing alongduringmost instructional periods, causing them
to require additional one-on-one sessions with instructors to
get caught up to the rest of the group.

13https://www.piskelapp.com
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7.1.5 Forming a Connection with the Students. We found that
when instructors focused early on forming apersonal connec-
tion with the students, the students weremore confident and
willing to ask the instructor questions. Since each instructor’s
group of students changed each day, the students became
more comfortable withmost instructors, leading them to be-
comemore comfortable with the group overall. Instructors
formed bonds with students over video games, hobbies, pets,
food, and even sleep habits, allowing students to show in-
terest in and ask questions about the instructors’ jobs and
collegiate experience. From our experience, we recommend
that instructors form a connectionwith students during early
class sessions over topics that students believe are important,
like videogames or hobbies.

7.2 Designing a Camp for Autistic Students
We also learned lessons from howwe designed our camp, in-
cluding universal design, preparation and debrief sessions,
and course content. Through the design of our camp and
reflecting on the lessons learned, we have produced recom-
mendations for other educators and camp designers.

7.2.1 Implementing Universal Design. Educators need to under-
stand that there is a growing diversity within the classrooms
that requires innovative learning and teaching methodolo-
gies [11]. Learningaboutuniversal design for their classrooms
canhelp educators to become empathetic towards these chal-
lenges and help educators to better develop inclusive teach-
ingmethodologies andmaterials [17]. Additionally, educators
will be able to make the appropriate decisions within their
classrooms regarding instructional material, educational ac-
tivities, teamwork activities, and team assembly.

7.2.2 Providing Scaffolded Instructions. Likeany traditional class-
room setting, it is inevitable that a student occasionally falls
behind.The likelihoodof this occurrence is evengreaterwhen
working with ASD students should the provided information
begin to overwhelm them [27, 28]. Professionals believe that
providingwritten instructions benefits autistic students enor-
mously within classrooms [27]. For our camp, we provided
written scaffolds of every lecture which consisted of pictures
and step-by-step instructionsoncompleting theday’s instruc-
tions. By providing these scaffolds to the students every day,
they were allowed to catch up to the lecture at their own pace
without the need to interrupt the instructor or their class-
mates. We recommend providing students with daily scaf-
folded instructions in case they fall behind so students can
catch up at their own pace without derailing other students.

7.2.3 Holding Preparation and Debrief Sessions. Meetingpre- and
post-camp enabled the instructor team to knowwhat needed
to be accomplished each day and reflect on how the daywent.
Preparation sessions set the schedule of lessons, resolving
any interpersonal student conflicts, and informed the other
instructors of their progress and if they expected any student
groups to need help. Debrief sessions after each day of the
camp allow for instructors to evaluate and report on the daily
student successes and challenges that could be incorporated

into the next day’s lessons. Due to our positive experience,
we recommend to others to hold preparation and debrief ses-
sions to ensure that all instructors are aware of any changes
to the instructional material or student conflicts.

7.2.4 Implementing Common Game Mechanics & Features. During
our lectures on how to pitch and describe narratives in games,
we scoped only for narratives and actions motivated by story-
telling, however, many of the students’ favorite games were
more open-ended where themechanics or player actions cre-
ate a narrative, as opposed to a story describing the game.
We expected students to take inspiration for features that are
regularly seen in common video games, such as shooting pro-
jectiles or receiving damage when the player collides with an
obstacle. While in smaller groups, students described games
that were system-driven with interconnected gamemechan-
ics that would foster a novel experience, similar to systems
in games that create “random encounters” whichmay not be
a part of the main story line, but immerse the player in the
overall experience playing the game.
However, students began to run into issues when they set

their sights on a feature that had a complexity far outside the
planned and provided lectures and time constraints of the
camp. This unfortunately made some students feel restricted
on what they believed they could add to their game and re-
sulted in some groups going too far and leaving out reason-
able features from their game. To try and assist these students,
we found it effective to take a survey of key features the groups
wanted to implement, such as firing projectiles from a single
source, and shifting lessonplans around so thatmore popular
features were highlighted and demoed in lectures while less
popular features were reserved to our previously recorded
YouTube video lectures. We recommend that instructors sur-
vey students early-on in the camp about features they want
to see in their final projects to rearrange the lecture material
based on themost common features.

7.2.5 Taking Breaks. Breaks are an important part of the learn-
ing process. We implemented breaks each day during our
camp, giving students at least two 10-15minute breaks per
day during our 3 hour camp. During our camp, we found that
breaks allowed all of the students, both remote and in-person,
to socialize with one another by playing short games14. We
also encouraged students to get away from the computer
screen and walk around during break time tomitigate Zoom
fatigue. The in-person students were provided activities that
encouraged them to get out of their seats during breaks as
well. We recommend that instructors ensure that there are
at least two breaks scheduled within their lesson plans each
day and that there are predetermined activities for students
to have an opportunity to socialize with their peers.

7.2.6 Being Prepared to Change Lesson Plans. During the camp,
we found that we had to update our lesson plans significantly
in order to finish themajor topics. We found that thematerial
took two to three times as long to cover thanwe had originally
hadplanned, resulting in topics getting significantly cut down
14https://garticphone.com/, https://www.speedtyper.dev/
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Figure 3: Example video recording layout for Day 3 with the VS Code window on the left, Godot environment on the right,
and the instructor’s video in the bottom right corner.

or removed entirely. We also found that instructors were not
prepared for instances in which amajority of students do not
need a specific lecture topic for their game design due to lack
of student interest or time (e.g. projectiles or life points). We
recommend that instructors be prepared for some topics to
go unused and have multiple backup lectures prepared for
instances where students are not interested in thematerial
to be presented on a particular day.

7.2.7 Utilizing Simple Zoom Backgrounds. We recommend that
educators create plain Zoom backgrounds (e.g., a light blue
background with a simple logo) to reduce distractions within
classrooms and for instructor identification purposes. Back-
grounds can cause autistic individuals to be distracted and in
a hybrid camp, there could bemany videos being displayed,
causing amultitude of distractions. Educators can also create
simple backgrounds and share with hybrid students so that
everyone has the same background when sharing their video.
Backgrounds could also be provided to the students to main-
tain consistency with the educators and reduce unnecessary
distractions with their own backgrounds.

7.2.8 Pre-recording Technical Lessons. After a concrete lesson
planwas established,we found it useful to create a day-length
pre-recorded teaching video that followed the lesson plan for
a specific day. This enabled the instructors to practice their
teaching and provided the camp with a hard copy of a lesson
in case of technical difficulties and for student reference if
they faced any challenges or fall behind during instruction.

We found it helpful tomakeYouTubeplaylists for the videos
each day and within the playlists each video would cover a
large topic and include timestamps for detail work in the
video. Titles of the videos were descriptive andmatched titles
in the written lesson plans so students who were using the
written instructions could also have a video companion.
For recording the videos, we recommend using the highest

recording quality (1080p+), as well as a layout that enables
the viewer to see the instructor’s face while teaching and the
environment inwhich they areworking in, as shown in Figure
3. We also recommend recording the videos as though the in-
structor were teaching to a live class, for example, without re-
moving errorswhile showing the full development anddebug-
ging process ifmistakes weremade. Showing the thought pro-
cess, recapping, and think-aloud are beneficial for a deeper
understandingof concepts [42].Overall,we recommendrecord-
ing video lectures for each day of instruction as a backup and
to help with supplemental student instruction.

7.2.9 Accessing Technology. For in-person students, we recom-
mend utilizing an environment such as a computer lab set up
to host students with their specific computer needs during
the camp. This recommendation is based on feedback from
studentswho felt that bringing their owndevice andhaving to
carry possessions around campuswas burdensome and from
remote instructors who were unable to help with device tech-
nical issues (i.e. forgetting a charger or mouse, random blue-
screens). Due to the format of the camp, our students were
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also required to have the Zoomwindow, the Godot environ-
ment, and an instance of VS Code running on their machines
at the same time.Having to switchbetweenmultiplewindows
throughout the campwas a source of frustration for some of
the technologically inexperienced students. Other sources
of frustration from students come from Godot’s unfamiliar
tree-like organization structure, confusion about GitHub and
its uses, and confusion about how and why to use the Live-
share feature in VS Code. Having a pre-built environment
also decreases the need of addressing discrepancies and dif-
ferences in UI and technical differences betweenMacintosh
andWindows operating systems for in-person students.

8 CONCLUSION
In this paper, we presented an experience report on a hybrid
summer camp for autistic high-schoolers. We providedmoti-
vation for conducting this coding camp for childrenwith ASD.
We also broke down how our camp was designed and discuss
our rationale for changesmade based upon a previous iter-
ation of the camp. Next, we covered our learning outcomes
for the students as well as a breakdown of how each week of
the camp was structured. Finally, we discussed our lessons
learned through implementing this camp and provide rec-
ommendations for educators and researchers working with
autistic students in a hybrid format, as well as the limitations
of the campwe experienced in our implementation.
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