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Abstract 

This study examines how students and teachers perceive science, mathematics, engineering and 

technology (STEM) learning during the COVID-19 pandemic. Data was collected through student 

and teacher surveys, conducted in 22 public and 17 private secondary schools at Qatar. 

Participants included 1,505 students and 545 teachers in grades 11 and 12. Results showed 

students’ and teachers’ demographic factors, including gender, school type, grade level, and 

majors, emerged as salient predictors of perceptions of the pandemic as disruptive to students’ 

STEM learning. Specifically, both students and teachers perceived keeping up with coursework, 

being physically isolated from classmates, and keeping a regular schedule at home to be key 

barriers. Results further revealed that neither students nor teachers viewed communicating with 

staff and teachers, losing contact with teachers, or accessing and using technology as barriers. 

Moreover, school type and gender were important predictors of how students and teachers 

perceived STEM learning during the pandemic. 

Keywords: COVID-19, gender, Qatar, school type, secondary school, STEM 

 

INTRODUCTION 

Across the globe, the COVID-19 pandemic that broke 
out in March 2020 compelled many countries to declare 
a national state of emergency, imposing lockdowns with 
stringent preventive measures such as forbidding 
gatherings, working from home, social distancing and 
masking. In the context of education, schools were 
forced to shift from the traditional mode of instruction to 
remote, home-based teaching. This unprecedented shift 
has had a major impact on schooling worldwide. 
According to UNESCO (2020), around 1.5 million 
learners were affected with the closure of schools and 
institutions globally.  

The COVID-19 pandemic has created a situation 
where online (remote) education has gained center stage 
in different world regions, emerging in some, and 
accelerating and intensifying its use in others. 
Accompanying the prominence of online schooling and 
the promise it gives to compensate for face-to-face in 
times of crisis is a surge of research interest focusing on 

the opportunities and challenges posed by the transition 
to virtual at-home virtual instruction (Adedoyin & 
Soykan, 2020; Adnan & Anwar, 2020; Axmedova & 
Kenjayeva, 2021; Yilmaz et al., 2020). However, some 
countries did not enjoy the luxury of an adequate 
information technologies infrastructure, easy access to 
and affordability of the internet (Warschauer, 2012). 

As key agents of educational change during these 
difficult and challenging times, teachers have had to 
adapt to new teaching environments and adopt new 
pedagogical practices, and utilize innovative 
educational technologies (Ahmed & Opoku, 2021; 
Bozkurt & Sharma, 2020; Moorhouse & Wong, 2021b; 
Starkey et al., 2021). With school closures, limited time 
and resources, as well as lack of prior preparation for the 
pandemic, policy makers, teachers and administrators 
were forced to depart from traditional classroom 
teaching and conform to a new format of instruction 
(Amunga, 2021; Crawford et al., 2020; Feng et al., 2021; 
Iwanaga et al., 2021; Singh et al., 2021).  
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In the face of these unprecedented circumstances, 
educators had to utilize different digital platforms, 
employing both synchronous and asynchronous lessons, 
activities, and methods of assessment despite the 
existence of such platforms prior to the outbreak of the 
pandemic (Amunga, 2021; Herwin et al., 2021; 
Moorhouse & Wong, 2021a; Xie et al., 2020). Indeed, 
schools and higher education institutions resorted to 
digital strategies supplemented with videos, virtual labs 
and simulations, such as virtual reality and augmented 
reality (Saleem et al., 2021; Talidong & Toquero, 2020). 

The importance of this study lies in that it addresses 
an issue that has received limited attention within the 
context of Qatar and the broader Gulf Cooperation 
Council (GCC) region, namely the challenges students 
and teachers encountered during COVID-19 regarding 
STEM learning. The existing literature that explores 
STEM education during COVID-19 has so far largely 
focused specifically on teachers’ experiences during the 
pandemic and the practices they implemented to 
provide quality teaching (Gamage et al., 2020; 
Kalogeropoulos et al., 2021; Kim & Asbury, 2020; Saadati 
et al., 2021; Xue et al., 2021). Demonstrably, published 
work done on the barriers secondary school students 
and teachers faced when the breakout is evidently 
sparse.  

The paper is organized as follows. Section two 
provides a statement of the problem this study seeks to 
address and the questions it aims to answer. Section 
three offers a review of the relevant literature, focusing 
specifically on the current state of research on science, 
technology, engineering, and mathematics (STEM) 
education in the context of Qatar. In section four, the 
study’s results are presented and a discussion of these 
results follows. Finally, section five concludes this study, 
with important recommendations for policy and future 
research. 

Problem Statement and Research Questions 

Qatar’s demographic composition is such that there 
is an imbalance between nationals and expatriates, with 
an evident under-representation of the former in the 
labor market. Exacerbating the situation is the shortage 
of nationals who possess the skill sets required in STEM 
fields, especially as Qatar strives to transform to a 
knowledge-based society. The high demand for STEM 

professionals required for Qatar’s sustainable 
development is on the rise and if the country’s education 
system is to prepare citizens capable of meeting the 
demands of the 21st century, it needs to promote STEM 
education and career pathways.  

The current COVID-19 pandemic has heightened the 
need for STEM fields of study and professions. In 
recognition of this problem, this study sought to 
examine perceptions of STEM online education during 
COVID-19 pandemic from student and teacher 
perspectives. Three main questions guided this research. 
These are as follows:  

1. How do secondary school students and teachers 
in Qatar perceive STEM learning during the 
COVID-19 pandemic? 

2. What factors influence the perceptions of barriers 
to STEM learning in secondary schools in Qatar 
during the pandemic? 

LITERATURE REVIEW  

The outbreak of COVID-19 has confronted the world 
with the harsh reality of an ongoing crisis that continues 
to pose unprecedented challenges that resulted in the 
disruption of education. The problem is especially acute 
in underdeveloped and developing countries (Adnan & 
Anwar, 2020; Mseleku, 2020; Qazi et al., 2020; Zawacki-
Richter et al., 2020). Some countries opted for the use of 
modern information technologies to offer online 
instruction. Where these technologies were used, the 
problem was compounded by the challenges associated 
with the teaching and learning of school subjects such as 
STEM.  

Other countries chose to enforce measures that are 
more rigid and imposed severe restrictions such as 
partial or full school closures. Yet others encountered 
real difficulties when trying to implement the required 
digital migration, facing massive problems to do with 
the lack of access to the required hardware and software, 
poor internet connectivity, inadequate knowledge and 
expertise in educational technologies, as well as the lack 
of support to cover variety of technical difficulties 
(Vegas, 2020). Where educational technologies were 
utilized, the problem was compounded by the 
challenges associated with the teaching and learning of 
school subjects such as STEM. 

Contribution to the literature 

• This study examines perspectives of students and teachers about possible barriers to STEM learning 
during COVID-19 pandemic and explores whether gender, school type, grade level, and majors act as 
significant predictors to their perceptions. 

• Current studies on STEM education largely focus on teachers’ experiences and practices to provide quality 
remote teaching, with lack of addressing student perspectives and challenges.  

• This paper provides a concrete example of STEM learning in the context of Qatar at the secondary school 
level. 
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Following COVID-19, most teaching has switched 
from face-to-face to screen-to-face practices (Thomas & 
Bryson, 2021). Students engaged in studying STEM 
subjects found themselves in a very precarious position. 
By their very nature, STEM courses are hard to teach 
online with no prior teacher preparation or training 
because of “the frequent use of laboratory experiences, 
group projects, and the common use of ‘chalk talks,’ all 
of which present unique challenges and require the use 
of specialized technologies to conduct remotely.” 
(Pagoto et al., 2021, p. 2). In a similar fashion, instead of 
bringing students to science labs, science labs were 
brought to students. Experiential learning was also 
converted to a flat interface, where students had to 
watch their teachers perform experiments, rather than 
performing the experiments themselves (Amunga, 
2021). 

For example, a study conducted by Dhurumraj et al. 
(2020) revealed that while STEM teachers were making 
concomitant changes in their pedagogical practices, they 
faced several challenges, such as “prohibitive data costs, 
amount of time taken to create presentations, lack of 
professional support needed to navigate the virtual 
digital platforms and technical difficulties experienced 
with the utilization of ICT tools” (p. 1062). In another 
study, Evagorou and Nisiforou (2020) examined how 
pre-service teachers shifted to online STEM teaching to 

thrive during COVID-19. The findings showed that the 
teachers were not successful in implementing remote 
instruction, mostly because they did not include online 
interaction with students, feeling uncomfortable with 
the use of online technologies and lack of preparation for 
remote teaching, especially in terms of using virtual 
experimentation and group work. 

While the pandemic highlighted a set of problems 
and defects, it also served as a game changer because it 
provoked a rethinking of the key modalities of education 
provision (Mulenga & Marbán, 2020). For example, new 
doors were opened to explore how online tools of course 
delivery could enhance student engagement (Lempinen, 
2020), improve student autonomy (Daniel, 2020), and 
develop knowledge about digital technologies (Allen, 
2020). The COVID-19 crisis also provided meaningful 
opportunities enabling teachers to implement different 
pedagogies, utilize new digital platforms, and create 
online learning resources that they could share with their 
colleagues and students (Janssen, 2020).  

In a recent study, Baptista et al. (2020) explored 
different strategies that teachers employed to apply a 
STEM activity during the pandemic. Data collected 
through teacher interviews and written reflections 
showed that, although teachers did not know how to 
implement remote instruction when the pandemic first 
broke out, within a relatively short time they were able 
to utilize and access online platforms, such as Zoom, 
Microsoft Teams, and Google Meet. Additionally, they 
could create parallel rooms for students to work in 

groups and provide synchronous feedback to support 
student learning. According to the study’s findings, 
teachers reported that–during the crisis–students 
developed more autonomy in their learning, particularly 
in terms of being more responsible, better in managing 
time and taking decisions.  

Research on STEM Education  

To date, studies on STEM education have explored 
diverse factors enabling or limiting students’ entrance 
into and persistence in STEM domains. The bulk of 
research in the field has unfolded multiple demographic 
and contextual factors affecting STEM learning, 
including learners’ age and gender, as well as family 
background and socio-economic status (Saw et al., 2020). 
Regarding age, the literature demonstrates that interest 
in STEM is developed at the early adolescence (Hoff et 
al., 2018) and decreases significantly around students’ 
transition to secondary school (Blotnicky et al., 2018).  

For example, a study shows that by the age 14, 
students with aspirations for STEM related careers are 
three times more likely to earn a STEM degree than those 
without similar aspirations (Tai et al., 2006). In addition, 
a recent study points out that selection and completion 
of math and science courses during high school are 
essential in developing students’ predispositions toward 
choosing STEM studies at post-secondary levels (Sahin 
& Waxman, 2020). 

Regarding gender, research shows that gender 
stereotypes affect selection and persistence of a STEM 
major (Lindemann et al., 2016). Particularly, there are 
studies that reveal females show less interest in entering 
STEM fields (Christensen & Knezek, 2017; Holmes et al., 
2018). At the college level, females are less likely to 
complete high-level STEM courses, such as advanced 
physics and calculus (Means & Neisler, 2020; Redmond‐
Sanogo et al., 2016). A study by Heeg and Avraamidou 
(2021) also highlighted that, due to gender stereotypes, 
female students experience a lack of sense of belonging 
and identity in studying a STEM field, accompanied by 
lack of recognition by their instructors and low level of 
classroom discourse.  

Particularly, parents influence their children through 
the learning environment they create at home, the values 
they endorse, and the experiences they provide (Blustein 
et al., 2013). For example, a study by Alibraheim (2021) 
indicated that parental support has a positive impact on 
students’ attitudes toward studying STEM majors. In 
addition, the same study showed that parents’ level of 
education, occupation, and income are important 
predictors of their children’s performance in STEM.  

Regarding parental occupation, DeWitt and Archer 
(2015) emphasize that a social connection to science is 
perceived as particularly important for female students. 
For example, having family members working in science 
influences female students’ perceptions of and interest in 
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this field of study. Similarly, parental socioeconomic 
status has been found to influence parents’ expectations 
and aspirations for their children, such that parents with 
a higher income report higher educational and 
occupational expectations for their children than their 
counterparts with a lower income (Areepattamannil et 
al., 2015).  

STEM Education in Qatar  

As in other Arabian Gulf states, Qatar’s strategic 
plans outlined in the Qatar National Vision (QNV) 2030, 
reflect the country’s determination to move from 
reliance on hydrocarbon resources to a knowledge 
society (GSDP, 2012) driven by education, science and 
innovation. Central to QNV 2030 is the need to develop 
human capital in Qatar, hence the importance of a 
quality system of education that equips citizens with the 
skills required to meet the current and future needs of 
Qatar. With nearly half of the local population under the 
age of 20, Qatar’s governments consider investment in 
education as a means for larger returns on the 
productivity of the later investments (GSDP, 2009, 2012; 
MDPS, 2015). For this purpose, the leadership of Qatar 
has placed educational reform high on their policy 
agenda in an attempt to build a sustainable knowledge 
society (Richer, 2014).  

Whereas education reforms articulate greater 
emphasis on STEM education and training as 
fundamental assets for the country’s future economy 
(Wiseman et al., 2016), after two decades of education 
reform, national and international indicators in Qatar 
demonstrate little has been accomplished regarding 
academic achievement, college attendance, and success 
in the STEM labor market (Al-Thani et al., 2021). 
Specifically, results from standardized international 
tests, such as Trends in International Mathematics and 
Science Study (TIMSS) and Programme for International 
Student Assessment (PISA), reveal that students in Qatar 
are lagging behind in math and science subjects at all 
levels and are not well-prepared for post-secondary 
education (Martin & Mullis, 2019; Mullis et al., 2012, 
2016, 2020; OECD, 2014, 2016, 2018). 

METHODOLOGY  

Data Collection 

Our study is based on school surveys administered 
under the direction of the Survey Operations Division at 
the Social and Economic Survey Research Institute 
(SESRI), Qatar University. The student questionnaire 
included 24 questions, of which two focused on the 
challenges students faced studying STEM during 
COVID-19. The second question contained 10 items. The 
teacher questionnaire contained 31 questions, of which 
two looked at how teachers perceived the challenges 
students faced learning STEM during COVID-19. The 

second question encompassed 10 items. Next, the 
questionnaires were tested in a pre-test of four randomly 
selected schools. This pretest gave valuable information 
allowing us to refine question wording, response 
categories, introductions, transitions, interviewer 
instructions, and interview length. Based on this 
information, the final version of the questionnaire was 
created and then programmed for the field survey.  

The data was collected during Spring 2021. Each 
interviewer participated in a training program covering 
fundamentals of school survey, interviewing techniques, 
and standard protocols for administering survey 
instruments. All interviewers practiced the 
questionnaire before going to the schools. Data were 
collected from students using paper questionnaires 
(paper-and-pencil interviewing–PAPI). Teachers from 
the selected schools were interviewed by SESRI 
fieldworkers using computer-assisted personal 
interviewing (CAPI).  

Sampling  

In this survey, the target population included all 
students in grade 11 and 12 secondary schools in Qatar. 
Here, it is to be noted that the school system in Qatar 
incorporates primary (grades 1 to 6), middle (grades 7 to 
9), and secondary stages (grades 10 to 12). The sampling 
frame was provided by the Ministry of Education and 
Higher Education, and covered all public and private 
schools in Qatar. This frame included 180 schools (83 
public and 97 private schools) with a total of 24,992 
students in grades 11 and 12.  

Based on the information about the school system 
and municipality, we divided the frame into eight 
categories treated as strata in a stratified sample. Inside 
each stratum, students were randomly selected 
following a two-stage sampling process. In the first 
stage, schools were selected with a probability 
proportionate to their size. This gives an equal chance of 
selection for students while allowing for a similar 
number of students to be chosen from each school for 
each stratum. In the second stage, for ease of the 
fieldwork, we randomly selected one class for each 
grade in the school and all students in the class were 
included in the survey. We accounted for this complex 
sampling design in the data analysis to ensure the 
unbiasedness and efficiency of the statistical estimates. 

Participants 

Table 1 summarizes student and teacher 
demographic characteristics. This study involved 1,505 
secondary school students, enrolled in grade 11 (n=728, 
48.8%) and grade 12 (n=764, 51.2%). These included 
females (n=908, 60.6%) studying in private schools 
(n=973, 64.6%) and enrolled in STEM major (n=1,081, 
73.9%). Data was also collected from 545 secondary 
school teachers who teach grade 11 (n=147, 28%), grade 
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12 (n=132, 25.2%), and both grades (n=245, 46.8%). These 
teachers comprised males (n=274, 50.7%) and females 
(n=266, 49.3%). Teachers included STEM major (n=256, 
47%) and non-STEM major (n=289, 53%) participants, 
mostly teaching in public schools (n=363, 66.6 %). 

Data Management 

After data were collected, interviewers manually 
entered responses from students into Blaise, which is a 
computer-assisted interviewing system and survey 
processing tool. The responses were then merged into a 
single Blaise data file. This dataset was then cleaned, 
coded and saved in STATA formats for analysis. After 
weighting the final responses, the data were analyzed 
using STATA 16, which is a general purpose statistical 
software packages commonly used in the social sciences. 
Tables and graphs were generated in Microsoft Excel 
and Word. 

RESULTS  

Overall, the results revealed an important pattern, 
showing that regardless of demographic characteristics, 
including gender, school type, grade level and major, 

both students (69.4%) and teachers (84.8%) viewed the 
Coronavirus outbreak as disruptive to STEM learning. In 
particular, both students and teachers perceived keeping 
up with coursework (students: 54.2%, teachers: 60.9%), 
being physically isolated from classmates (students: 
69%, teachers: 64.9%), and keeping a regular schedule at 
home (students: 51.3%, teachers: 62.5%) as important 
barriers to students’ learning of STEM subjects. 
However, neither students nor teachers perceived 
communicating with staff/teachers (students: 47.3%, 
teachers: 49%), losing contact with teachers (students: 
44.4%, teachers: 47.9%), or accessing and using 
technology (students: 43.1%, teachers: 48.7%) as obstacle 
to studying STEM during the pandemic.  

Interestingly, while teachers stated the internet/IT 
technical problems (56.5%), disruption at home (64.9%), 
assessment styles used by teachers (56.6%), and working 
on group projects (60%) as barriers to students’ STEM 
learning, students themselves did not perceive them as 
such. That is, students did not agree that their STEM 
learning were disrupted by internet problems or 
technical issues (53.5%). Moreover, they did not find 
being at home as disruptive to their learning (57.7%). 
Furthermore, they did not regard being assessed in 
different ways (54.9%) or working in groups (52.3%) as a 
barrier to their learning.  

Looking at participants’ demographic characteristics, 
significant associations were observed between 
participants’ school type as well as gender and how they 
perceived of a number of possible barriers to STEM 
learning. To start with, regarding gender (Table 2), the 
results disclosed two different patterns.  

First, male teachers perceived COVID-19 as 
disruptive (88.8%, x2=5.5, pr=0.019) to learning STEM 
and considered communicating with staff/teachers 
(56.3%, x2=6, pr=0.014) as a barrier, more than female 
teachers. Second, 62.4% of the male students (x2=8.3, 
pr=0.004) did not find disruption at home as a barrier to 
studying STEM, compared to their female counterparts.  

Table 1. Demographics of students and teachers 

 
Students Teachers 

n % n % 

Gender Male 591 39.4 274 50.7 
Female 908 60.6 266 49.3 
Total 1,499 540 

School type Public 532 35.4 363 66.6 
Private 973 64.6 182 33.4 
Total 1,505 545 

Grade level Grade 11 728 48.8 147 28 
Grade 12 764 51.2 132 25.2 
Both - - 245 46.8 
Total 1,492 524 

Major STEM 1,081 73.9 256 47 
Non-STEM 381 26.1 289 53 
Total 1,462 545 

 

Table 2. Barriers to STEM learning by gender 

Items 

Students Teachers 

% Agree 

Male Female Male Female 

Coronavirus outbreak was disruptive to STEM learning 66.8 71.1 88.8* 80.6 
Keeping up with coursework 53.5 55.0 59.2 62.7 
Being physically isolated from classmates 67.8 69.9 63.9 65.3 
Keeping a regular schedule while at home 51.4 51.1 65.2 59.5 
Communicating with staff/teachers 46.0 48.3 56.3* 44.9 
Losing contact with teachers 46.6 43.1 54.8 48.9 
Accessing & using technology 43.4 43.0 53.5 48.9 
The Internet/IT technical problems 43.4 48.5 56.3 56.6 
Disruption at home 37.6 45.5** 64.4 65.5 
Assessment styles used by teachers 43.1 46.5 60.3 52.5 
Working on group projects 46.0 49.0 58.0 62.2 

Note. The asterisks indicate Pearson Chi-squared test result (*sign at 5%, **sign at 1%) 
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Regarding school type, as illustrated at Table 3, the 
results indicated different types of responses. Firstly, our 
results revealed that participants at public schools found 
COVID-19 disruptive to studying STEM (students: 
81.6%, x2=55.1, pr=0.00; teachers: 96.4%, x2=88.2, 
pr=0.000). Next, regarding private schools, the barriers 
to STEM learning were identified by participants, as 
follows: 

(a) being physically isolated from classmates 
(students: 72.7%, x2=15.8, pr=0.000 and teachers: 
72.9%, x2=6.7, pr=0.01); and  

(b) keeping a regular schedule at home (students: 
56.2%, x2=24.7, pr=0.000 and teachers: 72%, x2= 
8.6, pr=0.003).  

However, keeping up with coursework was only 
perceived as a barrier by students (56.8%, x2=6.5, 
pr=0.01). By contrast, over half of public school students 
(56.7%, x2=5.2, pr=0.022) did not report communicating 
with staff/ teachers as a barrier to their STEM learning, 
a comparably similar proportion of private school 
teachers (58.9%, x2=5.7, pr=0.017) did perceive it as a 
barrier.  

Likewise, while 59.3% (x2=4.4, pr=0.037) of public 
school students did not find losing contact with teachers 
as a barrier to studying STEM, 60.4% (x2=6.4, pr=0.011) 
of private school teachers perceived it as a barrier. 
Furthermore, 65.7% (x2=20.5, pr=0.000) of public school 
students did not consider disruption at home and the 
assessment styles used by teachers (60.8%, x2=11.2, 
pr=0.001) as barriers to their STEM learning. Lastly, 
while 64.7% (x2=48.2, pr=0.000) of public school students 
did not view working on group projects as a barrier to 
their study of STEM, 68.1% of private school teachers 
(x2=5.8, pr=0.016) perceived it as a barrier.  

Regarding the major (Table 4), both students and 
teachers perceived that keeping up with coursework 
(67.6%, x2=9.6, pr=0.002) was a barrier to students’ STEM 
learning Although 57.8% teachers perceived students’ 
loss of contact with teachers (x2=6.4, pr=0.011) as a 
barrier to students’ STEM learning, no significant 
difference was observed in the perceptions of STEM and 
non-STEM students’ perception. Interestingly, while 
71.5% (x2=9.6, pr=0.002) of STEM students reported that 
physical isolation from classmates was a barrier to their 
STEM learning, they did not view access to and use of 
technology (60%, x2=8.2, pr=0.004) as a hindrance. 

Table 3. Barriers to STEM learning by school type 

Items 

Students Teachers 

% Agree 

Public Private Public Private 

Coronavirus outbreak was disruptive to STEM learning 81.6** 62.6 96.4** 61.8 

Keeping up with coursework 50.0 56.9** 59.5 63.6 
Being physically isolated from classmates 62.4 72.7** 60.6 72.9** 

Keeping a regular schedule while at home 42.3 56.2** 57.9 72.0** 

Communicating with staff/teachers 43.3 49.6* 47.1 58.9* 
Losing contact with teachers 40.7 46.5* 47.9 60.4* 
Accessing & using technology 45.7 41.7 54.1 45.8 
The Internet/IT technical problems 43.4 48.3 56.1 57.2 
Disruption at home 34.3 46.8** 63.6 67.5 
Assessment styles used by teachers 39.2 48.4** 54.9 60.1 
Working on group projects 35.3 54.7** 56.2 68.1* 

Note. The asterisks indicate Pearson Chi-squared test result (*sign at 5%, **sign at 1%) 

Table 4. Barriers to STEM learning by major 

Items 

Students Teachers 

% Agree 

STEM Non-STEM STEM Non-STEM 

Coronavirus outbreak was disruptive to STEM learning 70.6 66.0 84.0 85.5 
Keeping up with coursework 56.0 50.3 67.6** 53.7 

Being physically isolated from classmates 71.5** 62.5 66.8 62.28 
Keeping a regular schedule while at home 52.8 47.8 65.3 59.6 
Communicating with staff/teachers 46.9 47.8 55.7 46.0 
Losing contact with teachers 44.7 44.6 57.8* 46.0 
Accessing & using technology 40.0* 49.4** 52.3 50.2 
The Internet/IT technical problems 47.8 43.3 58.4 54.4 
Disruption at home 42.7 42.2 65.8 63.8 
Assessment styles used by teachers 46.4 42.4 59.6 53.6 
Working on group projects 49.0 45.0 62.8 57.0 

Note. The asterisks indicate Pearson Chi-squared test result (*sign at 5%, **sign at 1%) 
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Finally, with respect to the grade level (Table 5), a 
large majority of grade 11 teachers indicated that 
Coronavirus was disruptive (91.6%, x2=17.5, pr =0.000) 
to students’ STEM studies. 

DISCUSSION 

With the shift from face-to-face classroom instruction 
to online learning due to the outbreak of the COVID-19 
pandemic, educational institutions found themselves 
unprepared for this sudden change. As a result, many 
schools, colleges and universities were compelled to 
cancel classes and, in some cases, shut down completely 
(Blizak et al., 2020; Toquero, 2020). At the vanguard of 
the battle against the unprecedented pandemic were 
teachers who were not ready for the pandemic. Even 
today, teachers are struggling to cope with COVID-19 
while trying to honor their job-related commitments and 
ensure they provide quality education to their students. 

This study’s results revealed that, regardless of their 
gender, their school type, and their grade level, students 
and teachers considered the Coronavirus as causing 
significant disruption to students’ STEM learning. The 
barriers perceived by both groups as impeding the 
teaching and learning of STEM encompassed keeping up 
with coursework, physical isolation from classmates, 
and keeping a regular schedule at home. These results 
confirm findings from a recent study by Selco and 
Habbak (2021), which showed that feelings of being 
disconnected and isolated, coping with workload and 
managing schedules constitute obstacles that hinder 
students learning of STEM. Breaking these results down, 
each of the latter three is discussed separately below.  

Looking at the perceived isolation of students at 
home, which resulted from the shift to online learning 
following the outbreak of COVID-19, it is evident that 
students and teachers acknowledged that the 
disconnection from school affected students’ study of 
STEM. This is in accordance with conclusions drawn 
from studies conducted by Castro and George (2021) and 
Wang et al. (2021). These findings signify the importance 

of face-to-face interaction between students and teachers 
within the classroom environment, as was confirmed in 
studies implemented by Buckley et al. (2021) and Roache 
et al. (2020). 

Results from this study further revealed that 
students’ capability to keep up with coursework during 
COVID-19 was perceived by students and teachers as an 
obstacle hindering students’ study of STEM subjects. It 
is interesting to note that existing studies which have 
examined the impact of online learning on the ability of 
learners to cope with their class work has been 
inconsistent. For example, while research by Toti and 
Alipour (2021) revealed that handling coursework was 
perceived by students as a barrier to their study of 
STEM, other work by Kong (2000) demonstrated that 
students recognized managing their class work was a 
hindrance to their leaning of STEM subjects.  

Difficulties associated with managing schedules 
within the confines of home also emerged as an 
important obstacle that hampers students’ experiences 
of studying STEM online. The circumstances created by 
COVID-19 turned instruction online from home into a 
challenging situation for many students, teachers, school 
administrators and parents alike. Students and teachers 
are at the forefront of the challenges to do with studying 
at home (Schaefer et al., 2020 Vaterlaus et al., 2021). 
STEM-related learning entails the compound challenge 
of having to deal with content and extended time of 
homework content and issues related to the potential 
lack of equipment and connectivity (Daniel, 2020). 

Instruction provided online has key implications for 
the teaching and learning of STEM fields, directly 
affecting both students and teachers. On the one hand, 
students, for example, struggle to complete assignments 
and manage their classwork in the absence of practical, 
project-based and laboratory instruction that provides 
students concrete experiential learning (Buchberger et 
al., 2020). Teachers, on the other hand, are confronted 
with the challenge of limited training and lack of 
adequate preparation prior to the pandemic, as well as 

Table 5. Barriers to STEM learning by grade level 

Items 

Students Teachers 

% Agree 

Grade 11 Grade 12 Grade 11 Grade 12 Both 

Coronavirus outbreak was disruptive to STEM learning 71.4 67.5 91.6** 91.1 76.4** 
Keeping up with coursework 54.2 54.3 68.2 57.5 57.6 
Being physically isolated from classmates 67.2 71 67.2 58.6 65.4 
Keeping a regular schedule while at home 50.9 51.6 66.7 54.1 63.4 
Communicating with staff/teachers 48.5 46.3 46 45.1 56.1 
Losing contact with teachers 42.4 46.4 50.8 46.9 54.6 
Accessing & using technology 43.6 42.4 53.6 53.5 47.7 
The Internet/IT technical problems 45.3 47.8 57.9 52.6 57.8 
Disruption at home 41.1 43.7 59.5 60.5 69 
Assessment styles used by teachers 44.5 45.7 56.1 54.6 56.5 
Working on group projects 48.1 47.3 57.9 53.7 63.3 

Note. The asterisks indicate Pearson Chi-squared test result (*sign at 5%, **sign at 1%) 
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the absence or shortage of resources. These results 
further support the conclusions arrived at in studies by 
Bao (2020) and Sayed et al. (2021).  

The results above are borne out by teachers’ 
perceptions regarding four areas viewed as barriers that 
affect the learning of STEM online:  

(a) the Internet/IT technical problems;  

(b) disruption at home;  

(c) assessment styles used; and  

(d) working on group projects.  

Problems linked to the Internet infrastructure and 
information technology during COVID-19 have been 
discussed in studies by Harahap et al. (2020), Simamora 
et al. (2020) and Van and Thi (2021). The latter confirm 
our study’s results showing that these problems are 
salient barriers to instruction as a whole and STEM 
learning more specifically. Teachers also identified 
disruption at home as an obstacle that impedes their 
students’ learning of STEM online, a point that has 
received attention in recent work by Driessen et al. (2020) 
and Roslan and Halim (2021). 

In addition, teachers identified assessment as being 
problematic for STEM instruction during COVID-19. 
Prior research on online learning and assessment has 
shown that the use of effective assessment to evaluate 
students’ performance at school stands as a problem that 
is of real concern. As was pointed out by Almanthari et 
al. (2020) and Joshi et al. (2021), when evaluating 
students there is a need for assessment methods that 
align with online learning. A prominent issue related to 
student evaluation within the context of online learning 
is the lack of clear assessment methods employed by 
teachers (Lassoued et al., 2020). 

Compared to conventional modes of learning, 
project-based instruction, as a pedagogical approach, 
leads to better educational outcomes (Yuliansyah & Ayu, 
2021). The Coronavirus and the resulting absence of face-
to-face instruction led to missed opportunities, leaving 
students unable to benefit from independent 
experimental activities implemented in class such as 
project-based learning (Suyono & Agustini, 2021). Given 
the practical aspects that surround the teaching of STEM 
subjects, it is not surprising that teachers reported 
students’ work on group projects to be challenging 
under the pandemic (Miller et al., 2021). This could 
imply the need for adapting project-based learning to 
COVID-19 and other similar crisis environments. 

CONCLUSION  

No doubt, Qatar’s government launched a series of 
procedures and took effective measures to contain the 
effects of pandemic, including nationwide school 
closures, delayed school reopening, and the 
implementation of online learning. There is a growing 
concern among educators, policymakers, and industry 

leaders that the quality of STEM education on offer does 
not produce enough graduates with the critical STEM-
related skills and knowledge.  

Abundant research conducted worldwide, and 
especially in the US, has shown the key role that STEM 
education plays in developing and expanding human 
capital in fields important to a nation’s competitiveness 
and economic prosperity (Said, 2016). With the existing 
shortage in skilled workforce, the need is pressing for 
addressing this STEM pipeline issue in order to improve 
and increase the number of students who display 
interest in STEM.  

The COVID-19 pandemic has unraveled the 
compelling need for STEM more than ever before. After 
witnessing the agility of STEM professionals at the 
forefront of the battle against the pandemic in an effort 
to alleviate the impacts of the crisis, world nations now 
realize that equipping citizens with STEM knowledge 
and skills is invaluable for readiness for unpredictable 
emergencies. Therefore, STEM education will continue 
to play a crucial role in fulfilling human needs regarding 
health, wellbeing, employment, safety and security, 
among others (Lee & Campbell, 2020). The potential for 
STEM to effect change in the post-COVID era is 
indisputable, and it is essential for placing STEM 
teaching and learning at the heart of long-term 
educational policies and practices.  

One limitation of this study is its focus on the 
perceived barriers to STEM learning during COVID-19 
in Qatar from the perspectives of students and teachers. 
The conclusions drawn the current study are thus based 
solely on the opinions of the two groups of respondents. 
Future research is required to explore the views of other 
stakeholders, especially parents and school officials, 
regarding the barriers that hinder students’ learning of 
STEM during crisis times.  

Here, the question becomes: Will remote learning 
continue in the post-pandemic world? Our response is a 
definite yes because the uncertainties and challenges 
brought out by the pandemic offer real opportunities to 
envision a new approach to STEM education. It is 
possible that, in case of a reoccurrence of such 
unprecedented times, some type of blended learning 
may still be used, even after resuming face-to-face 
education.  

Instructors may enhance their in-class teaching, 
communication, and assessment with virtual content 
and interactions for the future. Moreover, remote 
learning may become a long-term educational strategy, 
where practitioners work together to plan and design 
effective approaches to provide high-quality STEM 
learning experiences. Hence, future research could 
garner more information about how to provide quality 
STEM education, even in the time of crisis, and assess the 
long-term impact of the pandemic on students’ STEM 
learning. 
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