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ABSTRACT
Minority students are not entering computing �elds due to inade-
quate exposure in K-12 curricula. Online computing environments
are e�ective at exposing more minority students to computing
concepts before college. An HBCU hosted a virtual camp during
COVID-19 to teach minority adolescent students the fundamentals
of app development using MIT App Inventor, an app-development
platform that allows its users to build fully functional apps for
smartphones and tablets. The camp aimed to foster youth innova-
tion and creativity through empowering students to create rather
than simply use technology in their lives. Participants in the pro-
gram showed an increase in wanting to pursue ongoing computing
education.
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1 INTRODUCTION
Computer programming is one of the most valuable skill sets of the
twenty-�rst century; however, computing education remains a rare
commodity in K-12 curricula; this is especially true in schools with
the highest percentages of minority students [10, 11]. Underrep-
resented students face structural and social barriers in access and
exposure to Computer Science [6]. More avenues for access to Com-
puter Science are needed for minority populations. Research shows
online programs that focus on games design increase computational
thinking and e�ectively introduce programming skills and concepts
[7, 8]. This research reports on the Virtual App Inventor Camp, an
HBCU (Historically Black College or University) led virtual summer
program with a majority-minority cohort, that occurred amid the
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COVID-19 pandemic. This virtual camp utilized MIT App Inventor,
an app-development platform that allows its users to build fully
functioning apps for smartphones and tablets. This research further
explores how adolescent students in an informal virtual classroom
think about their daily interactions with apps, their ability to learn
to program, and their possible trajectories as future app developers.
The camp aimed to foster youth innovation and creativity through
empowering students to create rather than use technology in their
lives.

2 BACKGROUND
Students begin devising their career and educational plans in mid-
dle school; therefore, implementing computing concepts during
or before middle school would direct more students into the �eld.
[7, 8]. Exposing youth to computing concepts early on is essential in
piquing student interest and a divisive tool to diversifying the �eld
[7]. More minorities are not entering computing professions due to
inadequate exposure to Computer Science (CS) education in K-12
curricula [1]. Experts in computer science education acknowledge
skill development before college as the key to success in the �eld [2].
Minorities face disparities in attaining the skills necessary for suc-
cess due to social and structural barriers such as; stereotypes, lack
of role models, unwelcoming learning environments, inequitable
school resources, lack of access to basic CS courses, and few oppor-
tunities for out-of-school computing activities [1, 6]. To shrink the
diversity gap in CS, tech companies and educational institutions
need to make computer science more engaging and accessible to
underrepresented groups [1]. Black students are more interested
in learning computer science than their white counterparts; Black
students are also more con�dent in their ability to learn computer
science [1, 11]. Therefore, the diversity gap is not due to a lack of
interest but a lack of opportunity and access [1, 11].

Adolescents typically use technology more at home than in aca-
demic environments; however, with the onset of the current pan-
demic due to COVID-19, a growing reliance on technology in both
education and social contexts is prevalent [3, 5, 9]. An e�ective
way to introduce CS concepts in this environment is by utilizing
programming platforms that are user-friendly and have the poten-
tial to lower the cognitive threshold for novice programmers[8]. In
addition to user-friendly platforms, minority adolescents bene�t
from having models and mentors that look like them working in
these computing environments. This representation substantially
boosts their self-e�cacy and sense of belonging [4, 8]. Unlike many
other online coding programs, the Virtual App Inventor Camp em-
ployed HBCU near-peer Computer Science majors and a�liates
with computing backgrounds to assist student learning. Near-peer
instructors allow culturally relevant cues and further bolster the
learning process while simultaneously confronting stereotypical
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images and misconceptions of minorities in computing to create
more engaging learning environments.

3 METHODS
The Virtual App Inventor Camp was a twelve-day program held
from Monday through Friday from July 20th until July 31st. The
camp consisted of two sessions: a morning session conducted from
9 am to 12 pm and an afternoon session conducted from 1 pm to 4
pm.

3.1 Participants
Applicants in grades six through eight within the United States
were invited to apply. In total, the camp admitted 74 students. Ten
participants either did not con�rm their spots or did not complete
the necessary steps required to participate. As the camp progressed,
six more participants stopped attending. There were few occur-
rences (>5) where students were so late that class materials had
to be emailed to them to remain on course with their class; to re-
frain from using class time. 24% of the students were female, and
76% were male. 95% of the students reported being Black, Afro
Caribbean, or African American. The students’ grade levels ranged
from 5th to 10th grade. Student ages ranged from 10 to 16 years
old. The average age was 12 years.

There were six camp African American instructors: four male
undergraduate HBCU students majoring in Computer Science, and
two female graduate students with computing backgrounds (at
the time, near-peer female computing students were unavailable).
The program coordinator was a female Ph.D. candidate in Human-
Centered Computing.

3.2 Materials/Class Information
The camp required a laptop or tablet, a stable internet connection,
a Gmail account with student access, a quiet work area, and a
Zoom account to participate. Students created MIT App Inventor
accounts on the �rst day of camp. Several Zoom functions were em-
ployed, including chat, screen-share, break-out rooms, and virtual
backgrounds. Students utilized MIT App Inventor, a web-based pro-
gramming environment that allows users to employ blocks-based
visual programming (similar to Scratch) to design and build mobile
apps. The camp curriculum consisted of seven cumulative units:

• Unit 1. Hello, It’s Me: introduced students to the App
Inventor platform. In this lesson, students created apps with
images and voice recordings. Upon pressing a button, the
recordings would play.

• Unit 2. My Piano App: students programmed a piano
app with multiple buttons and corresponding musical notes.
Students learned to abstract through the use of procedures:
sequences of blocks grouped together.

• Unit 3. Music Maker: involved designing graphical user
interfaces for a band app. For this app, students programmed
multiple di�erent instruments. Users could start and stop
the music and record their music for playback.

• Unit 4. Food chase: students block coded a chase and
catch food game. The user’s character grew in size as it ate
food objects. In this lesson, students learned learned how to

animate objects on the screen and control movement through
user interaction.

• Unit 5. Make a Game: Students applied previous concepts
to program their own gaming app.

• Unit 6. Two Button App: Students learned about CloudDB,
a component that allows users to share data and play over
multiple devices. Students programmed a two-person game
that can be used over di�erent devices.

• Unit 7. Sketch and Guess: Students employed CloudDB
in programming a doodle game. One user would draw on
their device, and other players could see the drawing and
guess what it was from their device.

Instructors administered online quizzes and Learning attitude
surveys at the end of each lesson. These camp components assessed
student attitudes towards computing and how well the students
retained the information taught.

3.3 Procedure
The program director collaborated with the Marketing and Commu-
nication O�ces at the host HBCU in designing and disseminating
the Virtual App Inventor Camp �yer and other camp information
via social media (Figure 1). The college’s O�ce of Alumni A�airs
advertised the camp to its alumni via email.

There was a two-step process application process. Assisted by
their parents or guardians, students would complete the Zoom
application to apply to the camp. Three need-based payment options
were available $600 , $300 : half-tuition scholarships, and $0 : full-
tuition scholarships.

Figure 1: Social Media Outreach: Linkedin
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Upon completing the application, students were accepted based
on their application completeness and response to the student essay
question. Accepted students were then required to complete the
con�rmation process that included payment, class time, device
type, internet connection, and Zoom account information. Once
complete, the students received their Zoom class information. The
program coordinator separated the classes by device/operating
system. This organizational strategy was set in anticipation of
device speci�c issues.

All class �les and links were sent via Zoom. At least one under-
graduate instructor was assigned to every class. Instructors utilized
the break-out rooms for students who needed additional help. The
instructors utilized the Technical Support room to assist those with
technical di�culties. Students were encouraged to practice the as-
signments and learn their devices on their own. Instructors allowed
the class to teach students who struggled with concepts. Pre and
post-surveys were administered to students and instructors, and
on the �nal day, instructors conducted semi-structured interviews.
Certi�cates of Completion were administered to students who com-
pleted the camp.

4 RESULTS
At the beginning of the camp, approximately 90% of students re-
sponded “yes” when asked if they wanted to pursue a college educa-
tion. The other 10% answered “maybe”. About 21% of students were
unfamiliar with what a computer scientist was at the beginning of
the camp; however, 93% were interested in pursuing a computer
science degree. 97% of students said they would be interested in re-
ceiving a coding certi�cate. Instructors conducted semi-structured
interviews to determine what the students liked and disliked about
the camp. Results indicate that students thought highly of the Vir-
tual App Inventor Camp. Recurring responses included the students
wanting to learn and discuss new skills each day instead of con-
tinuing the previous day’s lesson and not dedicating class time to
students who had fallen behind. Instructors administered quizzes
and learning attitudes surveys at the end of each unit. The average
assessment scores for units 1-4 are as follows: Unit 1. Hello, It’s Me:
2.62/4 with 44 survey responses, Unit 2. My Piano App: 0.39/3 with
44 survey responses, Unit 3. Music Maker: 1.62/2 with 43 survey
responses, and Unit 4. Food Chase: 2.44/4 with 25 survey responses.

After completing the camp, about 86% of students still wanted
to pursue a college education. The remaining students answered
maybe. No one answered no. After this course, about 92% of stu-
dents knew what a computer scientist was, and 96% of students
that took the post-survey said they were interested in pursuing
a degree in computer science, a 3% increase from the start of the
camp. The same percentage, 97% of students were interested in
receiving a coding certi�cate as in the pre-survey. The results of
this study include all student entries despite attendance.

5 DISCUSSION
Results from this program indicate a desire from students to want
to pursue ongoing computing education. This program did not
demonstrate the e�ectiveness of the students at retaining the infor-
mation taught. Further actions dedicated to developing this program
include: e�ectively monitoring students and convincing them to

continue with the program. The ability to provide devices to stu-
dents would greatly bene�t programs like this one (geared towards
underrepresented populations) so that requiring technology would
not be as big of a hindrance. Future program e�orts include having
a course that will o�er class credit as a motivational incentive.

6 LIMITATIONS
The virtual environment imposed several limitations: inadequate
student attentiveness, uncontrollable work environments and tech-
nical issues, and absences throughout the camp. A few of the stu-
dents utilized di�erent devices during the camp; this further dis-
rupted the classes by o�setting the organizational structure. Stu-
dents also reported having to share devices with members in their
household.These issues caused these students to fall behind. There
were 58 responses to the student pre-survey and 24 responses to the
student post-survey. The instructors planned to teach seven units;
however, each class �nished on di�erent lessons. The instructors
gauged their class pace and adjusted accordingly.

7 CONCLUSION
This camp cannot �atten every structural and social barrier mi-
nority adolescents face in equitable access to computer science
education. The camp experienced many trials. Many of its students
did not complete class requirements. Many students stopped attend-
ing class altogether. Teaching amid the COVID-19 Pandemic posed
many challenges alone. The Virtual App Inventor camp was mere
exposure to computing for many of its students. More programs like
this are needed to continue to prepare young minds to go beyond
the monotonous use of technology. The Virtual App Inventor Camp
has shown that many of its students want to pursue ongoing com-
puting education despite the short introduction. Further research is
necessary to highlight the outcomes of underrepresented students
exposed to computing at young ages.
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