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Abstract
Education has faced various challenges due to the COVID- 19 pan-
demic. These challenges were even more dramatic for deaf and
hard-of-hearing students as they transitioned to the online setting.
This paper aims to explore the teachers’ perspectives on transi-
tioning to educating computer science deaf students at a technical
college in the Kingdom of Saudi Arabia (KSA). Therefore, the paper
presents the results of 10 surveys and 5 interviews with faculty to
identify the main obstacles that teachers have faced during the tran-
sition. This study outcomes reveal several challenges related to poor
accessibility of learning tools, issues with the online availability of
materials, no updates on the teaching pedagogy to accommodate
the new settings and communication problems between teachers
and students. Our study outlines important takeaways to provide
deaf and hard-of-hearing students with a better learning experience.

CCS Concepts
• Human-centered computing→ Accessibility; • Social and
professional topics→ Computing education.
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1 Introduction

Education has been heavily impacted by the Coronavirus (COVID-
19) pandemic. According to Yazcayir and Gurgur [34], the public
health measures that have been implemented by many countries,
such as social distancing, quarantines, and school closures, have
led to the introduction of various challenges related to learning and
course adjustments. As noted by Sutton [30], students with neuro-
developmental, physical, learning, and cognitive disabilities have
been particularly adversely affected by the pandemic. Furthermore,
a study by Zhang et al. [37] found that deaf students raised more
concerns during and after the transition to online education, espe-
cially with the inaccessibility of educational technologies that were
quickly adopted by various institutions. Hence, there has been an
urgent need to expose all challenges that deaf students are facing.

The goal of this study is to extract all the difficulties that teachers
of deaf students have faced during their transition to the online set-
ting because of the COVID-19 pandemic. Previous studies, such as
Stelitano et al. [29] in the United States, found that the teachers were
less confident in meeting disabled students’ learning needs, while
Alqurshi [11] in Saudi Arabia found that there were challenges in
interactions between teachers and their students, challenges with
creating alternative assessment methods, and lack of guidance in
the new learning system. In the context of deaf education, Mad-
hesh [20] in Saudi Arabia found that deaf students in Saudi Arabia
were fully excluded due to the current pandemic, where the focus
population was middle-school teachers. In addition, Alawajee [2]
investigated the use of sign language as a motivation for e-learning
among students in a Saudi University, while Krasheninnikova and
Kirsanova [18] established that distance English learning for deaf
students in a Russian university had been disrupted by the COVID-
19 pandemic. However, none of the previous studies have explored
the challenges faced by teachers of deaf students in a technical col-
lege, specifically within Saudi Arabia. Such a gap in the literature is
the motivation for this study, which seeks to address the identified
unexplored areas.

This study focuses on deaf students and how their education
has been disrupted during the COVID-19 pandemic. The current
study fills a gap in the literature by exploring the perspectives of
Computer Science (CS) teachers of deaf students in a technical
college in KSA, which offers CS undergraduate courses. Hence, the
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context of this case study is unique and will provide crucial insights
into how to improve deaf education in KSA. The research question
that will guide this study is as follows:

What are the challenges and concerns CS teachers of
deaf and hard-of-hearing students face during the tran-
sition to online education?

Given that the transition to online learning was abrupt, many
CS teachers were unprepared for such a change, which has greatly
affected how they teach deaf students. The challenge is even more
significant in technical institutions, such as the Technical and Vo-
cational Training Corporation (TVTC), where CS teachers are used
to being in proximity to their students when explaining complex
concepts in a hands-on fashion. Hence, our study addresses an
existing gap in the literature by making crucial recommendations
for resolving the challenges faced by CS teachers of deaf students
during the pandemic.

The remainder of the paper is organized as: Section 2 presents a
thorough understanding of the underlying study domain. Previous
studies related to the current domain are discussed in Section 3
and the approach of the study is elaborated in Section 4. The study
results and findings are provided in Section 5 that are further dis-
cussed in Section 6. Section 7 provides certain limitations of our
study, and Section 8 concludes the study with possible future work.

2 Background
In this section, the case study of TVTC college is explained as
well as the deaf learning in the institution. Furthermore, the pre-
pandemic learning procedures are given, and the use of Learning
System Management (LMS).
2.1 Case Study Selected

The Saudi Arabia Technical and Vocational Training Corporation
(TVTC) is a higher learning institution that offers vocational educa-
tion and training. The college has offered tertiary education for the
last four decades and oversees various vocational training centers,
technical colleges, and secondary institutions. TVTC also regulates
the operations of more than 1,000 private tertiary education col-
leges, which makes it an influential player in skills development in
Saudi Arabia [33].
2.2 Deaf education in Technical and Vocational Training

Corporation (TVTC)

The TVTC offers two majors which are computer science and busi-
ness. In this study, we only focus on the computer science major.
It is important to state that deaf students have their own special
classrooms, with appropriate setups allowing interpretation and
captioning services. It is noted that deaf students prefer not to learn
in inclusive classrooms because they are not treated similarly to
others [23]. Furthermore, in deaf education, most of the CS teachers
are trained in special education and sign language. For teachers
who are not conversant with sign language, students must get an
interpreter from the department. Presently, only three interpreters
are available, who also assist students during spoken seminars.
2.3 Pre-pandemic learning process

Before the COVID-19 pandemic, teachers handling CS courses had
a Dropbox for submitting homework and assignments or projects,

except for two fundamental computer courses, which students take
in the first semester of college. It is important to note that CS teach-
ers were not conversant with online learning functionalities. For
example, most did not know how to mark exams, upload students’
grades, or take attendance on Blackboard. Instead, they used an-
other website for doing such functions, named Rayat1 [32], which
was designed for taking attendance, grading, accessing students’
listing, and retrieving course information, even though such func-
tions can be conveniently done in the Blackboard system.
2.4 Learning Management System (LMS)

Many institutions of higher learning are using Learning Manage-
ment Systems (LMS) in order to facilitate online learning, enable
interactions, and assist tutors in evaluating students’ achievement
[4]. The most common LMS application in Saudi Arabia is Black-
board, followed by Moodle and D2L [3]. Although TVTC college
was using the Doroob system since 2016, it slowly began adopting
Blackboard before COVID-19. Blackboard was fully implemented
in TVTC college when the pandemic hit because there was a need
to shift to online learning.
Blackboard Learn It is a fully configurable online learning plat-
form that enables users to enroll and administer online courses
[25]. Students and teachers can communicate via different tools
such as discussion boards, video conferencing, assignments, tests,
etc. Students can participate remotely and actively in class using
Blackboard Learns’ mobile applications and accessibility features.
Moreover, blackboard learning showed promising benefits at the
time of the COVID-19 pandemic when the world transitioned to
online learning [1].

3 Related Work
Several studies have explored the experiences of teachers of deaf
and hard-of-hearing students during COVID-19 [6, 7]. For example,
Lynn et al. [19] in the USA explored the successes and challenges
that teachers faced when teaching chemistry to deaf colleges. Ac-
cording to the study’s findings, it is essential to employ strategies
such as synchronous instructions, real-time modeling of solutions,
laboratory demonstrations, and simultaneous text chat sessions
when deaf students are to be included in the student population.
On the contrary, the impact of forced change on the social and
emotional conduct of deaf students must be addressed. Smith and
Colton [28] created a YouTube channel to provide deaf students,
their teachers, and parents with signed and captioned instructional
videos which explain various educational activities. The study re-
sults reported positive feedback from teachers and deaf students
around the USA. An et al. [12] demonstrated that USA instructors
had a high degree of self-confidence and were able to transition
to online learning swiftly. In other countries, Fuente [15] in the
Philippines investigated the experiences of college teachers with
deaf students, using a sample of 43 teachers. From the teachers’
narratives, four themes—inspiring, opportunity, creative/innova-
tive, and challenging-were established. In Greece, Mantzikos and
Lappa [21] explored teachers’ difficulties and barriers when han-
dling deaf students during COVID-19. The authors advocated for
enhanced teacher in-service training to ensure a smooth transition
1A portal enables students/trainees to obtain many services such as the tracking
training record and the attendance and grades, etc.
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Figure 1: Overview Approach of Our Study.

to online learning. Another study by Madhesh [20] in Saudi Arabia
explored the exclusion of deaf students in Saudi education from the
perspective of middle school teachers. The authors placed a strong
emphasis on redrafting disability-related policies to better serve the
requirements of the deaf and other impaired student populations.
From the mentioned studies, it is evident that Saudi Arabia has
not received much focus from previous researchers. In addition, no
Saudi study has sought CS teachers’ experiences at the technical
college level, which offers a crucial gap that is explored in this
paper.

Other studies have explored teachers’ experiences when teaching
students with various forms of disability in the current pandemic.
For example, Huff et al. [17], and Tigwell et al. [31] from the USA
investigated the experiences of teachers handling visually impaired
students and teaching American Sign Language, respectively. An-
other study by Dey et al. [16] in India focused on visual impairment
and looked at the related programs that had been created for both
teachers and students. In Brazil, Pacheco et al. [24] explored the
challenges of teaching human anatomy subjects to students with in-
tellectual disabilities. Furthermore, three review articles by Rasheed
et al. [26], Smith [27], and Zaid et al. [35] focused on special ed-
ucation and addressed the challenges faced in blended learning,
teaching students with disabilities and deafness, respectively. From
Saudi Arabia, Alawajee [2] addressed the effects of the COVID-19
pandemic on the training of university teachers on Students’ Sign
Language, with the primary focus being the hearing loss path. Our
review of existing literature found an article by Krasheninnikova
and Kirsanova [18] in Russia to be closely related to this study
because it explored the experiences of online learning by deaf stu-
dents in a technical university. From the review, we established
that there was no study in Saudi Arabia focusing on the college
CS teachers’ perspectives in teaching deaf students, which is the
objective of this study.

Our analysis of related work indicated that Saudi Arabia had not
been adequately covered in deaf and hard-of-hearing studies. We
found one study by Madhesh [20] that was done in Middle School,
and another by Alawajee [2] that took the perspective of students.
The apparent neglect of Saudi Arabia and CS teachers’ perspective
is the motivation for doing the current study. Our research is also
unique because we focus on teaching in a technical college in Saudi
Arabia, given that teaching CS courses to students with disabilities
is more challenging compared to teaching students without disabil-
ities. To the best of the researcher’s knowledge, no previous studies
have focused on the aspects that we have just mentioned.

4 Study Design
In this section, we present the approach of our study. We discuss
the interview and survey approaches that we used for the study.
We explain the data collection approaches and provide details of
the participants who took part in the study. Figure 1 presents an
overview of our study.

We began this study by creating the interview and survey guides
using insights from available literature [13, 36]. The survey and
interview questions were refined through a pilot study with one
teacher who was randomly sampled. Thereafter, we conducted the
interviews and administered the survey, which was later analyzed
using thematic analysis. We deemed it appropriate to combine qual-
itative and quantitative data by using both case study and survey
respectively. We used a case study research design to enable us to
explore the experiences of CS teachers in their own environment
at the TVTC college. The reason for using the survey was to get
diverse views from the CS teachers since COVID-19 is currently
a global problem. We actualized the survey technique using inter-
views and surveys. Regarding the research design, our study was
both exploratory and descriptive so that we could effectively iden-
tify the experiences of CS teachers during the pandemic. Then, we
used the essentialist/realist thematic analysis because we wanted
to utilize the deductive approach to make sense of the data. We
also used the case study analysis guidelines provided by Braun and
Clarke [14]. The qualitative data in our study were analyzed using
deductive thematic analysis.

4.1 Data Collection

Webegan data collection by conducting interviews to get an overview
of the teaching experiences of CS teachers at TVTC college. Then,
using our findings from the interviews, we conducted a survey to
establish the accuracy of the interview data using a larger sample
size. We were convinced that the survey would help us to conduct
an in-depth examination of the research questions. An overview
of the demographics of the CS teachers who participated in the
interviews and survey is given in Table 1.

4.2 Interviews

We used a semi-structured interview guide to give opportunities
to respondents to give their views as opposed to answering struc-
tured questions. The validity of the interviews was ensured using
investigator triangulation. Our interview guide had 19 questions,
and the interviews were conducted through the Zoom platform
in the Arabic language. The set of questions that were asked in
the interviews is given in Table 2. We used a voluntary sampling
method, where the number of interviewed was 5 out of 10 CS teach-
ers. To encourage the interviewees to participate in the study, we
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Table 1: Demographic information of the interview participants.

Participant Age Major Year of Teaching Sign Language Received Training on LMS Prefer Teaching Online
Experience Yes/No Yes/No Yes/No

P1 38 Computer Science 13 Yes No No
P2 41 Computer Science 16 Yes No No
P3 47 Computer Science 15 No Yes No
P4 29 Computer Engineering 4 No Yes No
P5 44 Computer Science 17 Yes No No

Table 2: Presents the set of interviews questions.

First Background and Demographics Fourth Challenges and Concerns
Years of age, major, years of teaching experience What were your distractions while you were teaching online?
Do you speak sign language? What were your most challenges during online teaching?
Second Generic Views How was your teaching environment at home?
How would you describe your experience in teaching online? How did you communicate with your students?
What type of device did you use for online teaching? Were you able to access the class materials via Blackboard?
How did you teach classes that needed hardware equipment? Have you ever encounter any barrier or issue communicating with

your students or department?
Based on your experience in online teaching, what do you prefer now? Did all videos support the subtitles?
Third E-learning Tool Have you given all the course materials as pre-pandemic?
What is your perspective on Blackboard platform? Fifth Teachers recommendations
Did you use any other e-learning tools? why? What do you feel are the benefits of online courses, such as those

provided during Covid?
Did you train on Blackboard? if not, did the department shared with
you resources?

What are the things that you would like to change in online teach-
ing?

provided them with a $25 prepaid gift card. After the interviews,
we transcribed the audio data, and then the three authors translated
the Arabic interview scripts into the English Language. Afterward,
the translated scripts were, thereafter, checked by each of the three
authors separately to ensure their accuracy. We then analyzed them
using thematic analysis, which involved reading the scripts, gen-
erating codes, and creating a theme map. In transcript coding, the
researchers assessed the scripts, identified emerging codes from
the data, created a list of codes, and revised them to have a final set
of codes. To deduce themes, the researcher identified patterns of
responses, which were categorized and constantly reviewed to give
a theme map.

4.3 Survey

We designed the survey using the insights we gained from the
interviews, and also by assessing the research questions of our study.
We created the survey in order to confirm the earlier interview
questions with a larger sample, which would help us get more
information about our study.

Our questionnaire was organized into four sections and gener-
ated a total of 50 questions. After the refinement of the questions
between the authors, we reduced the number of questions to 17. The
survey had 13 multi-choice questions and 4 open-ended questions.
The questionnaire was semi-structured, with both open-ended and
closed-ended questions, allowing the respondents to express their
views and explain them without restriction. We also made some
questions to be optional so that participants are not forced to an-
swer in case they do not want to. We created the questionnaire
in the teachers’ native language, using Google forms, to make the

collection then the dissemination of information easier [22]. The
survey questions are presented for both English and native lan-
guage in Appendix 3. Once the survey was ready, we conveniently
sampled 10 participants interested in participating in the study.
These participants were all volunteers.

4.4 Privacy and Data protection

We ensured the confidentiality of the participant’s information by
storing it on a password-secured laptop. Furthermore, we sought
informed consent from every participant before the study. Finally,
we anonymized the data to conceal the respondents’ identities.

5 Study Results

In this section, we provide the results of this study. The results
are based on the research question that we generated in this study,
which looked at the challenges of CS teachers of deaf students.

What are the challenges and concerns CS teachers of
deaf and hard-of-hearing students face during the tran-
sition to online education?

The research question that we wanted to answer in the study
focused on the challenges and concerns that CS teachers of deaf
students are having during the current pandemic. The responses
are illustrated in Figure 2. From the responses, the most signifi-
cant problem faced by CS teachers was internet connectivity at
home (81%), followed by lack of access to tools of teaching (63.6%).
Other challenges were associated with communication, internet
speed, and the impact on career, among others. It was evident that
CS teachers at TVTC college were facing serious challenges with
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Select the top three most significant challenges you face
while teaching from home?

81.8%Internet connectivity at the home

63.6%Don’t have access to tools to teach

45.5%Communicating with the college

45.5%Internet speed

27.3%Impact on my career

27.3%Maintaining a regular schedule

18.2%Too many distractions at home

9.1%Social Isolation

0.0%Collaborating with fellow faculties

0.0%Getting enough food

0% 25% 50% 75% 100%
Figure 2: Presents the most challenges teachers faced.

teaching deaf students during the pandemic that needed to be ad-
dressed.

We were interested in identifying the challenges that faced CS
teachers in relation to the accessibility of the blackboard platform.
Our results are presented in Figure 3.

Challenge 1. Lack of support during the transition.
From the results we have presented in Figure 3, 90% of the re-

spondents indicated that it was not easy to access and navigate the
Blackboard platform. Participant (P3) said:

“It happened suddenly, where every university and col-
lege in Saudi Arabia use the Blackboard. It was hard to
access the website, the page froze, or suddenly get an
unavailable message page.” (P3)

In addition, 80% of the CS teachers did not know how to create
large text portions that students could easily read, and 90% did not
understand how to design course materials that could be accessed
remotely by deaf students. It was also established that 70% of the
CS teachers could not access all the contents of their classes on
Blackboard, while another 70% did not add captions or explanations
of figures and tables if they were added.

Challenge 2. Lack of familiarity with Blackboard accessi-
bility.

Accessibility was a challenge among many CS teachers and stu-
dents, which can be attributed to a lack of familiarity with online
teaching, especially the Blackboard platform. For instance, the par-
ticipant (P5) stated:

“Before the pandemic, we never used any electronic plat-
form besides taking attendance. We have no idea how
to create digital documentation and materials acces-
sible to deaf students. I contacted the college adminis-
tration to ask if there are guidelines that can help us;
unfortunately, Blackboard does not provide support for
non-English versions.” (P5)

Indeed, CS teachers were not trained to use Blackboard, and
it seems that even the college administration was unable to ar-
range for necessary instructional resources. Another interesting
challenge that teachers complained about was the video sessions
on the blackboard. The default video sessions of blackboard only
show for students aside from the teacher’s shared screen. The fact
of only seeing students were extremely annoying to the teachers
because they would not be able to see and react to any deaf stu-
dent trying to ask questions through sign language. Many deaf
students complained about feeling left behind and ignored due to
the non-responsiveness of the teachers. Therefore, to overcome
this challenge, teachers switched to using WhatsApp groups as an
alternative solution for video sessions with students. The usage of
WhatsApp forced students to dispose of smartphones, and phone
numbers that they needed to publicly share, which presented an-
other privacy issue for some students.

Challenge 3. Irreproducibility of classroom settings.
The availability and usage of learning materials are crucial in the

teaching process. We asked the CS teachers two questions relating
to learning materials, and their responses are given in Figure 4.

Approximately 90% of the respondents felt that the amount of
teaching content they gave during the pandemic was not the same
as pre-pandemic. In this context, the participant (P3) commented:

“The content provided through in-person sessions cannot
be given online as is. Online teaching takes upmore time,
and I was only able to cover no more than 40% of what
I had prepared. I was facing much more questions, and
timely communication was the hardest with students.”
(P3)

Regarding the method of content delivery, 43.62% of CS teachers
used documentation, 42.66% used live streaming, and 13.72% used
pre-recorded videos. However, the CS teachers felt that not all
these methods were evenly effective with students. Participant (P2)
quoted:

“As a technical college, most of the courses rely on prac-
tical hands-on activities such as computer assembly and
diagnosis. Thus, online teaching cannot reproduce the
classroom needed settings.” (P2)

Challenge 4. Network outages.
It is crucial to indicate that many CS teachers and students did

not dispose of reliable internet connection at their homes, which
added another burden for live video sessions, being bandwidth
demanding by nature. Many deaf students experienced session
logouts and shaky videos, preventing them from continually fol-
lowing their teachers’ gestures, and therefore. Teachers mentioned
that they were constantly interrupted by students who lost access
for a few minutes, asking them to repeat again what they have
missed. Teachers also pointed out that many deaf students are at-
tending their sessions using their cell phones to access materials
that were initially set up to be accessed using computers. Many
students were asking for software solutions to open proprietary
formats, such as Microsoft office, etc. Such software systems are
typically available in classroom machines.
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Yes
10%

No
90%

Yes
20%

No
80% Yes

10%

No
90%

Yes
30%

No
70%

Yes
20%

No
70%

Don’t know
10%

(A) (B) (C) (D) (E)
(A) Was accessing and navigating the Blackboard platform and using the various functions easy for you?
(B) Do you create all the text portions in sizes large enough to be easily seen and distinguished?
(C) Do you know how to design course materials that has the accessibility guidelines for remote courses for deaf students?
(D) Are you able to access all the contents of your classes on Blackboard?
(E) If tables and pictures are added, do you add an explanation of the picture and table?

Figure 3: Responses to questions regarding to accessibility aspect.

Yes
10%

No
90%

(F) Do you feel that the amount
of teaching content you have taught
is the same as pre-pandemic?

Documentations
43.62%

Videos
13.72%

Live streaming
42.66%

(G)What is the method used to
deliver the teaching content to
the students?

Figure 4: Learning material.

What is the most suitable e-learning platforms for you?

60%Google Meet

30%Zoom

10%Google Classroom

0%Blackboard

0% 20% 40% 60% 80% 100%

Figure 5: Presents the most suitable e-learning platforms
teachers experienced.

Challenge 5. Problems with communication & class inter-
action.

One of the key challenges faced by CS teachers was commu-
nication and class interaction. When a question is being asked to
the whole classroom, students typically start answering through
gestures, which allows them to incidentally learn from each other
and allows the teacher to have a sense of the general agreement
in the classroom, and reflect on their answers. Teachers complain
that, in the online setting, they can only focus on a limited number

of students answering at the same time. Also, students cannot see
each other’s gestures as easily as they used to in the classroom.
Teachers felt that students gradually lost their engagement with
the class questions. It is also important to state that communication
was sometimes hampered by weak connections or even the absence
of an interpreter, which would make professors cancel some classes.
Participant (P1) said:

“Sometimes students experience cut-offs due to limited
internet bandwidth from the teacher’s side. The inter-
preter does not know what to do with the students. I
experienced once that the interpreter did not show up,
so I had to cancel the class because I do not know how
to sign.” (P1)

Therefore, amidst communication challenges, classroom partici-
pation was also a challenge in online teaching to deaf students.

Challenge 6. E-learning tools limitations.
We wanted to identify which platforms CS teachers found most

suitable when teaching deaf students. Our results are given in
Figure 5.

While 60% of the respondents found Google Meet to be the most
suitable, 30% and 10% found Zoom and Google Classroom to be
most suitable, respectively. Unfortunately, none of the respondents
considered Blackboard to be suitable, and we requested them to
explain the situation. Participant (P1) said:

“The Blackboard was not user-friendly. It was hard to get
familiar with its functionalities without any tutorials
or workshops on using it. In order to find the icon to
create exams, I have to go through multiple pages and
steps until finding it.” (P1)

Another CS teacher pointed to the challenges in creating tests
on Blackboard and (P2) said that :

“I tried to create tests in Blackboard, and I faced many
difficulties, unlike other platforms that are easy to use
the basic actions that the CS teacher needs. Also, if I
want to do a simple function, it requires many steps,
making the process more complex.” (P2)
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It is crucial to state that Blackboard has a limitation on the
number of cameras that can be used simultaneously, which was a
problem for CS teachers because deaf students need to see the sign
language in the camera. Participant (P4) said that:

“I used Blackboard for a very short period because Black-
board allows only four cameras to be shared, and there
are ten students in the class. Blackboard does not as-
sist me in teaching people with special needs like deaf,
where I need to see all students. We must switch to other
platforms such as Zoom or Google Meet to help us share
a large number of cameras.” (P4)

Given that communication through Blackboard was difficult,
some CS teachers used social media, such as WhatsApp and Tele-
gram. During exams, the CS teachers sent emails to students, who
answered within a given period and sent back their responses
through emails. Furthermore, students who had concerns commu-
nicated to their teachers through WhatsApp. Unfortunately, even
when Blackboard was functioning, effective learning was often
interrupted. For instance, the participant (P4) said:

“Students lack focus during class, and I tried to check
up if everything was okay. They do not answer because
they are talking to another student. Students will be
between the teacher and interpreter, and chat with their
classmates.” (P4)

Such feedback is vital in determining how online learning should
be structured for deaf people.

6 Discussion
In this section, we provide key takeaways that we consider critical
in dealing with the challenges facing CS teachers of deaf students
during the COVID-19 pandemic. Our findings echo the outcomes of
previous studies conducted in different countries [12, 15, 19–21, 28].
Similarly, the Saudi Arabian teachers’ transition to e-learning for
the teaching of deaf students was not without its difficulties.

Takeaway 1. Transitioning of CS teaching and learning meth-
ods. Although TVTC college introduced Blackboard to facilitate
virtual learning during the pandemic; CS teachers were not conver-
sant with it because they lacked training and experience. Therefore,
the CS teachers could not do even simple tasks with Blackboard,
such as preparing tests for students. In addition, we found that CS
teachers were unable to cope with the challenges of teaching deaf
students through online means. Therefore, TVTC college requested
that deaf students return to the institution to attend face-to-face
when other students were safely learning from home. The situation
at TVTC college is different from other learning institutions that
cater to students without disabilities, and it is important to ensure
the seamless transition of learning methods to cater to the needs of
deaf students.

Takeaway 2. Support for sign language.Most deaf students in
Saudi Arabia do not have exposure to Saudi Arabian Sign Language
(SASL) because they are born to hearing families. Many students
find themselves heavily practicing sign language only on campus.
Such cultural aspect also affects the work of CS teachers. For exam-
ple, the lack of an established deaf culture within families prevents

most CS teachers from being conversant with SASL, hampering
their ability to educate deaf students without the need for immedi-
ate and direct support.

Takeaway 3. Need to improve communication on online plat-
forms. We noted that communication and class interaction was
challenging for many CS teachers. We recommend that software
developers of sites, such as Blackboard or Zoom, create a flashing
feature where CS teachers click on a section of their screen, and the
selected student’s camera flashes with a specific color. Given that
raising hands has been found ineffective, flashing on the screen
can help the student know that s/he has been selected to answer a
question.

Takeaway 4. Support and facilitation for CS teachers. This
study established that CS teachers faced many challenges during
the pandemic and received very little support from the college ad-
ministration or relevant bodies. We recommend that CS teachers
be provided with the necessary facilities, technology, and materials
that will facilitate them to deliver virtual content to deaf students.
It is also vital to ensure the availability of adequate translators so
that lessons do not have to be postponed if one translator is absent.

Takeaway 5. Train CS teachers on online learning methods.
We have established that CS teachers are neither familiar with
online learning nor learning platforms such as Blackboard. We rec-
ommend that CS teachers be trained on the transition to online
learning and how to use the various available learning platforms.
Colleges can organize tutorials, training, and workshops to em-
power CS teachers with information to provide effective virtual
learning.

Takeaway 6. Simplify LMS systems. We found that CS teachers
were facing difficulties, especially with Blackboard, in navigating
through the system and even accessing teaching materials. Some
complained that they were unable to create tests using the plat-
forms, while others complained that there were many complex
steps involved in doing straightforward tasks. It is important to
simplify LMS systems so that CS teachers can customize and benefit
from all the system’s functionalities.

Takeaway 7. Overcome e-learning limitations. CS Teachers
complained that some e-learning platforms had limitations that
hampered their teaching efforts. For example, Blackboard offered
only four cameras, which was not practical because deaf students
and their teachers needed to see each other during the learning
process. In addition, e-learning platforms need to provide teachers
with the ability to provide subtitles in other languages, such as
Arabic. Overcoming such limitations will greatly improve virtual
teaching for teachers of deaf students.

Takeaway 8. Impact on emotional behavior. The CS teachers
claimed that the deaf students’ social and emotional behaviors were
negatively impacted by the forced shift in the learning environment.
Their poor performance may be brought on by their inability to
address their mental health. It is essential that researchers should
investigate potential solutions for resolving the social, emotional,
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and educational problems that need to be addressed. Teachers must
integrate those practices into their teaching methods to give these
students a sense of peace and improved psychological outcomes.

Takeaway 9. Modifying LMS for Deaf Students. The CS teach-
ers also commented that one of the reasons deaf students were not
able to transition to e-learning was multiple navigation windows.
A video was displayed in one window, a sign language interpreter
in another, captions in a third, and a whiteboard in a fourth win-
dow. Moreover, it lacked simultaneous transmission of content.
This provided a significant issue for both teachers and students, as
deaf students were clueless about the topic when teachers were
addressing it. It is vital to upgrade LMS to transmit all of the similar
content simultaneously so that teachers, as well as deaf students,
can easily navigate through windows.

7 Threats to Validity
Surveys in educational research are always challenged with the
generalizability of their findings. While the number of participants
is representative of the teaching code of the college and sufficient
for our case study, but we cannot verify whether our findings are
generalizable across other institutions. Also, survey questions were
asked in the teachers mother-tongue language to guarantee that
teachers can adequately express themselves. Their answers were
then translated. Such translationmay not be perfect. Yet, the authors
who performed the translation were familiar with both languages.

Further, our study was only confined to the difficulties of CS
teachers, meaning that other scholars may look at the challenges
faced by the administration of colleges or universities in offering
online education to their students.

Another threat refers to the objectiveness of the questions. Our
focus on revealing challenges may have biased our interviewees
toward providing only negative aspects of their experience. To
mitigate this limitation, we have examined all questions prior to
performing any surveys. A pilot study has been also performed to
refine the wording of the questions.

8 Conclusion and Future Work
The work of CS teachers of deaf students has significantly been
affected by the COVID-19 pandemic. In this study, we explored the
challenges that have been faced by CS teachers at TVTC college
in Saudi Arabia. We wanted to know how CS teachers have been
affected by the transition to online learning because of the COVID-
19 pandemic.

Due to the closure of physical classes, online learning using sev-
eral devices in synchronous (live) and asynchronous (pre-recorded)
environments has become an alternative learning method. How-
ever, this alternative learning method becomes challenging to deaf
students due to the limited resources and accessibility to online
learning. In summary, we found that: (1) Blackboard as well as
the course material are not easily accessible to deaf students; (2)
deaf students find that learning is extremely stressful during the
pandemic; (3) Google Meet is the preferable e-learning tool; (4) com-
munication between deaf students and teachers is ineffective, which
impacts the learning outcomes; (5) a lack of support in terms of the
provided interpreters hinder the learning process; (6) technology is
not always enhanced for people who are deaf or hard of hearing; (7)

students who were deaf or hard of hearing had difficulty managing
their time due to different types of distractions.

Future researchers may investigate the challenges CS teachers
face with students with disabilities other than deafness during
the COVID-19 pandemic or even conduct a similar study in non-
technical college students.We also plan on analyzing user reviews,
bug reports, and social media related to deaf users [5, 8–10], to
reveal more challenges in their learning management systems.
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�
K.
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