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Abstract

Educators around the world were forced into a sudden change from face-to-face teaching to
online teaching because of the COVID-19 crisis. This study aims to investigate how mathematics
university lecturers in Kuwait (KW) and the United Kingdom (UK) experienced and responded to
this unprecedented and sudden change. It explores the challenges and opportunities related to
an online mode of working. Using the technological, pedagogical and content knowledge
framework, this study analyses responses from a questionnaire (31 KW and 438 the UK
respondents) which focused the time period encompassing Spring 2021 to Summer 2021, while
the data collection period lasted from Spring 2021 to Spring 2022. Responses revealed the
centrality and importance of content knowledge impacting their technological and pedagogical
knowledge. Respondents seemed to report experiences which were common to both countries
such as insufficient time to adjust to the sudden change, the challenges of adapting teaching
strategies, lack of good computer skills, limited student interaction and motivation.
Understandably, the rapid change meant that institutions may have focused on supporting staff
in using the widely available institutional technologies instead of providing specific subject
resources and support which seemed to exacerbate the challenges faced. Findings from the study
show that lecturer's technological knowledge developed over the pandemic period but
contextually and pedagogically, their values and beliefs were most influential resulting in the
majority of respondents indicating that they were not likely to pursue an online mode of working

post pandemic.
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INTRODUCTION

The COVID-19 pandemic forced educators around
the globe to transition rapidly to an online mode of
teaching and learning. This was an unprecedented event
and unfamiliar territory for most educators, requiring
radical changes in educational practices at all levels.
University campuses around the world had to close and
lecturers of different disciplines had to migrate to online
modes of teaching delivery and assessment resulting in
a sudden impact on lecturers, learners and institutions
alike (Atmojo & Nugroho, 2020; Bao, 2020; Cassibba et

al., 2020; Feder, 2020; Kaup et al., 2020; Ni Fhloinn &
Fitzmaurice, 2021a, 2021b; Sandars et al., 2020; Trenholm
& Peschke, 2020; Verma et al., 2020; Vlachopoulos, 2020;
Watermeyer et al., 2020).

Digital interfaces and online learning methods
yielded both challenges and new opportunities. Faced
with an unfamiliar environment, lecturers revised their
practice to adapt the new circumstances (Cassibba et al.,
2020; Ni Fhloinn & Fitzmaurice, 2021a, 2021b;
Watermeyer et al., 2020) developing their professional
skills, knowledge and understanding to do so (Sukma &
Priatna, 2021). Whereas some lecturers attempted to
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Contribution to the literature

e This study contributes to an understanding of the global impact of Covid-19 by examining the teaching
experiences of mathematics lecturers from Kuwait and the United Kingdom during the sudden transition

to the online environment.

e Despite a growing sense of confidence taking over time about using technology in teaching mathematics,
university lecturers from both countries largely remained unconvinced of the effectiveness of online

learning.

e The educational systems and university mathematics lecturers in both countries were influenced
differently by the governmental level involvements with the type of technologies and pedagogical

approaches employed.

reproduce existing modes of practice (Cassibba et al.,
2020; Ni Fhloinn & Fitzmaurice, 2021b), others viewed
the change in mode as ‘a steep learning curve’ (NIi
Fhloinn & Fitzmaurice, 2021b, p. 407) or as part of their
‘natural development’ (Radmehr & Goodchild, 2021),
recognizing this as a pedagogical rather than a personal
challenge (Cassibba et al., 2020).

Alongside the shift from an in-person, face-to-face
pedagogic mode of working, mathematics, lecturers also
faced specific challenges associated with the demands of
the subject discipline. For example, the difficulty of
presenting mathematical notation through the medium
of the screen is problematic (Glass & Sue, 2008; Hyland
& O’'Shea, 2021; Irfan et al., 2020; Ni Fhloinn &
Fitzmaurice, 2021a), where neither lecturer nor student
had access to the necessary technology or experience to
resolve the issue (Ni Fhloinn & Fitzmaurice, 2022). This,
alongside the many complexities associated with the
sudden shift to experiencing the world through the
medium of the screen created shifts in the landscape of
mathematics pedagogy.

This study aims to find out how university lecturers
of mathematics responded to this unprecedented event,
focusing on the educators’ pedagogic knowledge and
practice during the pandemic and their use of
technologies. This includes strategies and techniques in
their approaches to teaching including their use of
assessments; their content knowledge in mathematics
and its implication with the use of technology, in relation
to pedagogy and how this, from the lecturer’s
perspective, appeared to impact upon students’
engagement, interaction, attainment, and performance.

A comparative study between two different
countries; Kuwait (KW) and the United Kingdom (UK)
has been undertaken from January 2021. Of 1300
invitations, 469 university lecturers of mathematics
completed the online questionnaire.

LITERATURE REVIEW

Transitioning to online learning is therefore neither
simple nor immediate requiring careful consideration of
‘online learners, lecturers, and content development’
(Kebritchi et al., 2017, p. 21) with, among other factors,
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the students’ readiness for working online and the
lecturers” ability to manage time and employ relevant
teaching strategies and approaches. The latter highlights
the need to facilitate a culture where communication,
interaction and positive relationships provide a safe
learning environment for students to engage with one
another and with the lecturer to facilitate learning.

Technological and institutional support in
implementing an online approach is critical (Masrom,
2008) with relevant and timely training of professional
development programs (Berte et al.,, 2023), alongside
maintenance of equipment and support in
troubleshooting to avoid the ensuing frustration from
students and lecturers (Ni Fhloinn & Fitzmaurice,
2021b). These are some of the elements integral to
successfully facilitating online learning. Essentially, the
process requires substantial commitment of resources
from the institution including the time of lecturers to
translate both subject content and pedagogy to the
screen.

Studies focusing upon the challenges of teaching
mathematics online at the university level during
COVID-19 have reported that lecturers largely
employed learning management systems (LMS)
available via their institution (Hyland & O’Shea, 2021;
Sukma & Priatna, 2021), or ones that were publicly
available (Irfan et al., 2020) depending upon what they
were able to access (Ni Fhloinn & Fitzmaurice, 2021b).
Lecturers making their initial forays into a LMS tended
to create an online version of existing resources such as
paper-based course material or use applications which
reproduced, to a certain extent, a physical whiteboard
(Borba et al., 2016; Ni Fhloinn & Fitzmaurice, 2021b).
Replicating what is familiar in an unfamiliar
environment is, perhaps, a natural development in
learning design for lecturers who have been largely
immersed in a face-to-face mode of delivery. However,
the medium of the online environment poses both
challenges and opportunities for lecturers and students
alike.

In the sudden shift from face-to-face to online
teaching in 2020, research reported that students felt that
the interactive nature of the lectures they had
experienced in face-to-face sessions had been adversely
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affected (Hyland & O’Shea, 2021; Meehan & Howard,
2020). Group work was notably absent (Ni Fhloinn &
Fitzmaurice, 2021a), with 97.2% of respondents in the
study by Cassiba et al. (2020) indicating that they had
experienced an absence of interaction for learning or as
part of social exchange. Tutorials and access to services
offering students support were also reduced (Hyland &
O’Shea, 2021) with an expectation by lecturers that the
student would take more responsibility for their learning
(Radmehr & Goodchild, 2021).

Simultaneously, lecturers are faced with managing
and responding to a reduced sense of interaction with
their students and the challenges of limited resources to
facilitate the swift step change into a fully online mode
of working (Irfan et al., 2020). Many studies highlighted
the difficulties lecturers faced in initiating and engaging
students in discussion (Hyland & O’Shea, 2021; Ni
Fhloinn & Fitzmaurice, 2021a; Radmehr & Goodchild,
2021), resulting in students feeling a sense of ‘increased
isolation and lack of motivation” (Hyland & O’Shea, 2021,
p- 472). Alongside the implications for student well-
being, reduced interaction prevents the lecturer from
assessing the effectiveness of their teaching (Cassibba et
al., 2020). This may be through reduced or absence of
discussion in addition to a limited opportunity to convey
emotional, multisensory, multimodal experiences where
language, @ body  language and  non-verbal
communication provide real-time feedback mechanisms
(N1 Fhloinn & Fitzmaurice, 2021a; Rabardel & Samurcay,
2001) necessary for both lecturer and student working
with abstract disciplines such as mathematics (Trenholm
& Peshcke, 2020). Consequently, students who struggled
in isolation from their peers and without the benefit of
more immediate feedback informed via interactions
with peers and lecturer often did so invisibly (Ni Fhloinn
& Fitzmaurice, 2021a). As a hierarchical discipline,
students need to understand how one level of learning
informs the next and the relative invisibility of the
students to the lecturer and to their peers can allow
misconceptions and lack of understanding to propagate
(N1 Fhloinn & Fitzmaurice, 2021a).

Issues associated with the need for, or lack of,
specialized technologies to facilitate mathematical
notation in real-time created barriers to teaching and
learning (Glass & Sue, 2008; Irfan et al., 2020; Juan et al.,
2011; Ni Fhloinn & Fitzmaurice, 2021a, 2021b; Sukma &
Priantna, 2021). These are unique problems generated
where the inability to present complex algorithms and
theoretical concepts are involved (Dawadi, 2023).
Lecturers often signaled the difficulty they found in
teaching without the ability to handwrite worked
examples for the students (Ifran et al., 2020; Ni Fhloinn
& Fitzmaurice, 2021a). Cassibba et al. (2020) suggested
that this mode of teaching was particularly relevant to
‘blackboard lecturers” (p. 18) who place emphasis on the
content rather than on interpersonal communication.

Juan et al. (2011) have previously argued that current,
emerging and future developments in technologies
might address this issue (p. 145), however, more recent
research conducted at the time of the pandemic seems to
suggest that it is unresolved within institutions (Irfan et
al., 2020; Ni Fhloinn & Fitzmaurice, 2021a) and there
remain individuals who would choose pen and paper or
a physical whiteboard over electronic means of entering
calculations (Bringula et al., 2021). This would also have
been exacerbated during the pandemic where, up until
this point, in-person, face-to-face learning had been the
norm with institutions investing in technologies and
resources for the classroom rather than the home
environment.

Despite some of the advantages presented earlier,
research conducted prior to and since the pandemic
suggests that online learning generates a plethora of
challenges for lecturers and students alike. Although
technologies such as LMSs and video conferencing were
available pre-pandemic with fully online mathematics
teaching, according to some researchers, increasing
globally (Trenholm & Peschke, 2020), the prospect of
working in this manner was largely unfamiliar territory
for most educators and learners who were faced with a
sudden shift to online modes of delivery (Cassiba et al.,
2020).

Contemporary research regarding lecturers’
experiences of transitioning to an online mode of
teaching at the unprecedented time of the pandemic, is
relatively limited. Notable contributions are those of Ni
Fhloinn and Fitzmaurice (2021a, 2021b, 2022), who
reported on the experiences of 257 university
mathematics lecturers across 29 countries; Cassibba et al.
(2020) whose research examined the impact upon 27
mathematics lecturers in Irfan et al. (2020) who
undertook research in Sumatra, Indonesia to understand
the way in which 26 lecturers responded to the
challenges of online delivery of mathematics in higher
education.

Recognizing that the experiences of mathematics
lecturers is contextualized, it is important to capture and
examine data from across the globe to better understand
the way in which lecturers experienced the impact of
emergency remote teaching. Alongside the existing
studies outlined above, this research offers unique
insight into this phenomenon during the early stages of
the pandemic (Spring 2021 to Spring 2022) as it occurred
in KW and the UK.

Technological, Pedagogical, and Content Knowledge

The practice of teaching not only involves a teacher’s
values regarding the purpose and processes of
pedagogy, but also includes assessment, planning and
management of the activities and the taught
environment alongside strategies, skills and relevant
techniques (Koehler & Mishra, 2009). It is widely

3/21



Hammad et al. / University mathematics lecturers’ experiences of teaching and learning during COVID-19 pandemic

Technological
Pedagogical Content
Knowledge
(TPACK)

Technological
Knowledge
(TK)

Pedagogical
Knowledge
(PK)

Technological
Pedagogical

Knowledge

(TPK)

Technological
Content

Knowledge

(TCK)

Content
Knowledge
(CK)

Pedagogical
Content
Knowledge
(PCK)

C -
ONtextyal Knowledg® o

Figure 1. Revised version of the TPACK image (Mishra,
2019, p. 77)

recognized as complex requiring different forms of
knowledge to be processed and applied according to the
context (Koehler et al., 2013; Schon, 1991). This includes
knowledge of the subject matter, in this instance
mathematics, alongside pedagogic knowledge involving
the way in which students learn, referred to as
pedagogical and content knowledge (Shulman, 1986,
1987). The advent of microelectronics and digital
technology brings further demands in terms of
knowledge resulting in technological, pedagogical and
content knowledge (TPACK) (Koehler & Mishra, 2009;
Koehler et al., 2013). As argued by Koehler and Mishra
(2009), technological knowledge (TK) is less stable than
the other two as it is subject to rapid and dynamic
development which defies definition beyond viewing it
‘as evolving over a lifetime of generative, open-ended
interaction with technology’ (p. 64). More recently, the
TPACK model of interconnected knowledge, often
presented as three intersecting circles, has been subject
to further development to include consideration of
conteXtual knowledge (XK) (Mishra, 2019) depicted as a
dotted circle surrounding the existing TPACK circles.

As a framework, TPACK provides a useful means of
revealing and examining teachers’ understandings of the
way in which pedagogic, technological, contextual and
mathematical (content) knowledges interact and
intersect with one another to reveal the challenges and
opportunities presented by the sudden shift to
emergency remote teaching. Discussion and analysis of
the data will allow the researchers to identify catalysts
which might challenge existing practice, identify critical
barriers to change and recognize the potential
limitations of online modes of mathematics teaching in
the context of higher education.

Figure 1 shows the revised version of the TPACK
image (Mishra, 2019, p. 77).
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Research Questions

1. How did mathematics university lecturers in the
two countries change their pedagogical
approaches during the COVID-19 crisis?

2. What, according to the university lecturers, were
the challenges and opportunities arising from this
sudden shift to an online mode of teaching?

3. What might be the implications for mathematics
teaching in the higher education context?

SURVEY METHODOLOGY

A comparative case study methodology (Mangen,
2013) was adopted for this research. The study consists
of quantitative and some open-questions of data
collection, and analysis to examine how mathematics
university lecturers responded to the challenges and
opportunities of online teaching that emerged due to
COVID-19. For example, what they changed, what
methods and technological aids they used, how they
perceived and evaluated the strategies and techniques
they used for teaching, learning and assessment, how
they were prepared for the new situation and what they
felt they needed in terms of professional development
and relevant resources. Through this comparative study,
we wanted to identify shared and specific challenges
that lecturers experienced across various institutions in
the two countries and the practices or strategies they
employed which they assessed as most effective in terms
of online mathematics teaching.

Instruments and Methods Used in the Study

The quantitative component comprised the
mathematics faculty/academic staff questionnaire of
teaching strategies, techniques, and assessment
experiences during the COVID-19 pandemic (given in
the Appendix A).

The questionnaire was electronically designed using
Google Forms. It aimed to collect the information
described above from university teaching staff, who may
be variously referred to as professors, lecturers, tutors,
instructors and teachers within their relevant settings.
Within this research, we use the term lecturer to refer to
all of the aforementioned individuals. This would
include those members of staff teaching both degree and
foundation-level mathematics programs to specialist
and non-specialist students in either the UK or KW.

The questionnaire consisted of 36 questions divided
into five sections:

1. background,

2. technology instruments and assessments used
before the pandemic period,

3. technology instruments and assessments used
during the pandemic period,
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Table 1. Mapping the questionnaire against the TPACK framework

Knowledge Questions

Technological 8,9,10,12,13,16,19, 20,21, 32, & 34

Pedagogical 8,10, 11,12,13, 14, 15, 16, 17, 18, 20, 21, 22, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, & 36
Content 10,13, 32, & 34

Contextual 8,9,10,12,13,16,20,21,32, & 34

Table 2. Participants” profile

Participant status Teaching experience Age range Mathematics course type taught
AO KW UK AO KW UK AO KW UK AO KW UK
Assistant, tutor, or 225% 31.05 <5 3.0% 6.6% 34 or 13.0% 10.5% Foundation and 54.8% 31.0%
lecturer years under undergraduate (pre-

degree students)
Senior lecturer or 42.0% 30.3% 5-10 35.0% 16.2%  35-39  29.0% 11.0% Mathematics/statistics 66.5% 63.2%
assistant professor years support sessions
Associate professor or 19.0% 22.8% >10 61.0% 77.6%  40-49  32.0% 48.2% Specialist mathematics 25.5% 75.8%
principal lecturer years degree students
Professor 16.0% 16.2% 50-59  22.5% 27.2% “Service” 70.9% 43.2%

60 or over 3.0%

mathematics, e.g., for

engineering, science,

or business students
3.7%

Note. AO: Answer options

4. professional development during online teaching,
and

5. online teaching experience.

The questions were adapted from previous surveys
developed by Almanthari et al. (2020), Hosny et al.
(2021), and Watermeyer et al. (2020) to study the impact
of COVID-19 disruption in educational settings in
different phases. There were 33 close-ended questions
(17 multiple choice, 16 Likert-type) and three open-
ended questions asking to expand on a choice or add
overall comments. All questions were mapped against
the TPACK framework to allow the data collected to be
analyzed according to this model (see Table 1).

From January 2021, about 1,300 invitations with a link
to the electronic questionnaire were emailed to all
universities in KW and the UK, offering mathematics
courses to specialist and non-specialist mathematics
teaching lecturers. The emails were addressed to the
heads of the departments (or unit leads) and individual
lecturers at different universities in both countries. We
encouraged snowball sampling through those who
would complete the questionnaire. The invitation
included the participant information sheet. Hence, the
participants knew the research’s purpose and were
informed of what was expected of them.

Before the study commenced, ethical approval was
obtained from the researchers’ universities in KW and
the UK. Recruitment, collection of quantitative data and
ethical data storage in each country were managed
locally by the researchers from the participating
universities in the UK and KW. Only anonymized data
were shared between the researchers from both

countries for comparison, interpretation, report writing
and dissemination.

Data Analysis

469 mathematics university lecturers completed the
questionnaire, 438 lecturers from the UK, and 31 from
KW. The closed questions were analyzed using
descriptive and inferential statistics. Descriptive
statistics helped us identify patterns in the data.
Inferential statistics helped us compare data from the UK
to KW using the non-parametric test. Non-parametric
tests are suitable for small samples and ordinal data that
are not normally distributed (Gibbons & Chakraborti,
2011). Internal consistency for Likert-type questions was
checked using Cronbach’s alpha test, which showed an
acceptable reliability rate of 0.682.

DATA ANALYSIS AND DISCUSSION

Participants’ Profile

The profile of 438 participants is presented in Table
2. When this study took place, more than half of the
participants in both countries possessed ten years of
teaching experience or above, with a higher percentage
in the UK (77%) compared with KW (61%). More than a
third of all participants had a senior post position
(senior/principal lecturers, assistant or associate
professors).

The post-rankings were similarly distributed among
the participants in both countries. More than half of all
participants were between the ages of 35 and 49, with
more groups below the age of 40 in the UK (6.6%)
compared with KW (3%). Most differences appeared in

5/21



Hammad et al. / University mathematics lecturers’ experiences of teaching and learning during COVID-19 pandemic

Table 3. Technology and platform used before and during COVID-19 lockdown

. Before (%) During (%)
Answer options KW UK KW UK
PowerPoint (or similar presentation tools) 774 872 974 915
Moodle, Blackboard, or Canvas 87.0 822 903 67.0
VLE to post assignments, grades, and course resources such as (word, pdf, audio, video, 56.0 62.0 100 100
internet links, etc.)
VLE to access forums, student polls, and online exercises and quizzes 264 356 100 96.0
External websites (with textbook) for “static” or systems like Maple, Mathematica, or STACK 16.0 433 672 93.0
External websites for online exercises and quizzes 161 203 100 100
Own web-based (or computer-based, course handbooks) materials 325 51.0 93.0 984
Pearson materials and tools, Khan Academy, GeoGebra, or Desmos 39.0 18.0 484 221

Table 4. The online teaching delivery system during COVID-19 in both countries (How are online sessions for teaching

new material delivered during the pandemic?)

Answer options KW (%) UK (%)
Entirely through pre-recorded sessions, no “live” streamed sessions 0.0 5.7
A mixture of pre-recorded and “live” sessions, but mostly pre-recorded 0.0 6.4
A mixture of pre-recorded and “live” sessions, in roughly 0.0 452
A mixture of pre-recorded and “live” sessions, but mostly “live” online sessions 0.0 8.2
Entirely “live” streamed sessions, no pre-recorded sessions 100 34.4

the types of mathematics courses they were teaching. In
the UK, the majority was for specialist mathematics
degrees (76%, compared to 26% in KW), while in KW,
the majority was for degrees were for “service”
mathematics (e.g., for engineering, science or business
students) (71%, compared to 43% in the UK).

Technology Instruments and Practices Used Before
and During the Pandemic for Teaching and
Assessment (Technological and Pedagogical
Knowledge)

Participants were asked to select the digital tools (e.g.,
Zoom, Canvas, PowerPoint, etc.), digital commercial
schemes (e.g., Pearson, GeoGebra, Kahoot, etc.) and
practices (e.g., blended learning, purely online, pre-
recorded sessions, a mixture of pre-recorded and live
online sessions, etc.) they used before and during the
pandemic from a given list. Their responses are
presented in Table 3 and Table 4.

Most participants in both countries were using
presentation tools such as PowerPoint before and during
the pandemic with small increases for both countries
evident during the period of COVD-19. This appears to
be similar to university lecturers in other

countries as indicated by Ni Fhloinn and Fitzmaurice
(2022) and perhaps reflects the dominance of such
technologies as part of pedagogic practice. The response
to LMS (such as Moodle, Blackboard, or Canvas) also
revealed that many of the participants made use of these
before and during the pandemic although the UK
participants registered a reduced level of use during the
pandemic (82.2% to 67%) in contrast to the slight increase
revealed in KW (87% to 90.3%). It was interesting
especially that the nature of students” and lecturers’
backgrounds in using technology instruments in the
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classroom was less developed before the lockdown
(Engelbrecht et al., 2020), and the nature of PowerPoint
slides while teaching mathematics was generally low
because of the difficulty of explaining mathematics on
slides (Loch & Donovan, 2006).

For both countries, the way the LMS (or VLE as
presented in the questionnaire) was reportedly used
changed substantially with, for example, both countries
indicating 100% response for posting assignments,
grades, and course resources and providing links to
external websites for online exercises and quizzes. In the
first instance, the increase for both approximately
doubled (KW 56% to 100%; the UK 62% to 100%) and in
the second it was recorded as five times that prior to the
pandemic (KW 16.1% to 100%; the UK 20.3% to 100%).

In all other responses, there was a clear increase in the
use of LMS features (e.g., forum, student polls, and
online exercises and quizzes), alongside external
websites (e.g., for “static” content or systems, such as
Maple, Mathematica, or STACK) and the use of
participants’ own web-based materials (or computer-
based, course handbooks). There is some variation in the
percentage of participants registering the use of such
technologies with those in the UK recording high
percentages of use both before and during the pandemic
(apart from the LMS) to access forums, student polls, and
online exercises and quizzes. By comparison, KW
registered a slightly higher percentage response (100%)
during the pandemic than the UK (96%). Nevertheless,
the increase in the use of technologies is evident in both
countries although the reduced use of LMS during the
pandemic in the UK seems to contradict the apparent
increase in the features within an LMS.

For KW, the institutional LMS alongside presentation
software such as PowerPoint and other presentation
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tools maintained their popularity before and during the
pandemic with evidence that participants made greater
use of the tools and functions available within the LMS
during than they did before the pandemic. The greatest
increase was evident where external resources and
websites were concerned indicating the need to find
solutions beyond those already available. The increased
use of their own web or computer-based sources also
suggests that participants sought to resolve challenges to
the sudden shift in teaching by creating their own
solutions perhaps because the existing technologies
were not fulfilling the needs of either the lecturer or the
students. This is possible if the pedagogic approach of
the lecturer does not resonate with the design of the
technologies available.

Although there are variations in the percentage use
(before and during) between KW and the UK, the latter
generally followed a similar pattern to that of KW. One
point of departure is where Pearson materials and tools,
Khan Academy, GeoGebra, or Desmos were concerned
with KW registering a higher percentage of use in
comparison to the UK (KW 39% compared to 18% in the
UK before) with both indicating a marginal rise during
the pandemic (KW 48.4% and the UK 22.1%). Such
programs are directly related to the content knowledge
of mathematics and pedagogic approaches associated
with such content. The previously mentioned programs
also provide symbolic, graphical, and interactive content
that can improve the modes of representation and
thinking for the students (Bruner, 1966; Galligan et al.,
2010) and can also improve students’ mathematical
achievement (Hammad et al.,, 2020). However, such
programs rely upon the technological, pedagogic and
content knowledge of the lecturers facilitating their use.
With programs such as PowerPoint or any other
presentation tool, it may be argued that there is more
opportunity to create content whereas more specialized
software are more restrictive. Essentially, the design of
software contains assumptions regarding the way in
which individuals work and if these assumptions do not
connect with those of the individual it is less likely that
they will be employed.

During the pandemic and at the time this research
was undertaken, participants were asked to select the
ways in which they chose to deliver online sessions for
new teaching material (see Table 3). The responses
revealed the proportion of live/pre-recorded content
participants used. For KW, all participants selected
entirely live with no pre-recorded content whereas the
UK participants largely selected a mixture of live and
pre-recorded (45.2%) followed closely by entirely live
sessions (34.4%) with the remaining 20.3% divided
amongst the other categories. In KW, it was a
requirement by the ministry of higher education, to
ensure consistency across educational sectors (schools,
colleges, private and public universities) that sessions
were delivered live and not pre-recorded. In contrast,

most university lecturers in KW recorded lectures
during class time in order to assure that students had a
back-up lecture in case of missing non-attendance
through, for example, illness. In the UK, the mode of
delivery was largely guided by the HE institution with
lecturers able to explore alternative and individual ways
of working to support student learning. This would
explain the variation found in the UK in comparison to
that within KW. Most lecturers in both countries had to
switch to sudden online teaching, increase the use of the
basic technology tools (90% and sometimes 100% for the
use of PowerPoint and a LMS, LMS to post assignments,
grades, and course resources, online quizzes and
assignments, and online computer programs and
applications) and applications used before the
pandemic, and open towards learning the use of new
generation of technology software and applications.
(Borba et al., 2016; Engelbrecht et al., 2020; Radmehr &
Goodchild, 2021) indicated that increasing the use of the
technology instruments during the pandemic to support
mathematics teaching in the classroom assisted in
improving communication and teaching mathematics to
the students.

This was becoming a common use and direction that
mathematics university lecturers took during the
pandemic (Ni Fhloinn & Fitzmaurice, 2021b). The UK
responses reflected slightly higher responses in using
online textbooks, static, Maple, or Stack 93% (compared
to KW 57%), while KW participants reflected more
responses in using a variety of web applications such as
Pearson, Khan Academy, GeoGebra, and Desmos (KW
48% compared to the UK 22%). Some university lecturers
(11%) in the UK used pre-recorded teaching sessions
exclusively, as shown in Table 3 although such an
approach, according to Le (2022), could negatively
impact students” achievement, and thereby “deepen the
academic inequality between students with higher and
lower abilities” (p. 3). Le (2022) also recommended
combining live, online, and prerecorded lectures in
order to improve students” achievement.

Changes to Teaching and Challenges Encountered
During Teaching Online Courses

The results presented in Table 5 reveals 90.3% of
respondents from KW created different kinds of
assignments which was much higher compared to the
UK (17.4%). The UK lecturers indicated that a higher
percentage created instructional videos (87.9%)
compared to KW (38.7%). KW mathematics lecturers
employed a higher percentage of interactive activities
(29%) and presentations (32.3%) in comparison to the UK
(8.7% and 7.3%, respectively). This could reflect the
emphasis on life, synchronous modes of teaching and
learning experienced in KW as opposed to the variation
of live/recorded approaches adopted in the UK where
interactive activities were designed to be completed with
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Table 5. Changes in teaching implemented during COVID-19 (Changes implemented during teaching courses online)

Answer options KW KW (%) UK UK (%)
Created different types of assignments 28 90.3 76 174
Created new instructional videos 12 38.7 385 87.9
Created new interactive activities 9 29.0 38 8.7
Used interactive class presentations 10 32.3 32 7.3
Gave more time to class discussions 19 61.2 253 57.8
Created a new course format 23 74.0 382 87.2
Changed the distribution of credit between assignments 10 32.2 324 74.0
Table 6. The greatest challenges mathematics faculty members had to go through during the pandemic

Greatest challenges KW KW (%) UK UK (%)
Not enough time to adjust to the sudden impact of the COVID-19 situation 19 61.3 309 70.5
Adapting to new teaching strategies 22 71.0 298 67.0
Teaching outside my comfort zone 23 74.2 387 88.4
Lack of good computer skills 13 419 278 63.5
Lack of educational technology skills 13 41.9 309 70.5
Recording sessions successfully 0 0.0 198 452
Writing mathematical equations and formulae in “live” online sessions 31 100 265 60.5
Low motivation of students 29 93.5 400 91.3
Low concentration and attention on the part of students 24 774 398 91.0
Low student willingness to interact 28 90.3 365 83.0
Technical problems/bad internet connection 15 48.4 328 75.0
Students cheating 23 74.0 305 70.0
Grade inflation 23 74.0 345 78.0

the students whereas recorded videos allow for
independent, asynchronous modes of working.

Alongside these changes in pedagogical practice,
lecturers seemed to face similar challenges to one
another as they shifted from the familiar face-to-face, in
person approach to the online setting (see Table 6). The
most significant challenge common to both countries
was student engagement, followed by student
assessment. The former is noted in Table 6 as low
motivation (93.5% and 91.3% in KW and the UK,
respectively) often described as the limited interaction
between lecturer and student with students seemingly
unwilling to respond to or ask questions (90.3% KW; 83%
the UK). Low concentration and attention also registered
a high return (77.4% KW; 91% the UK), alongside
concerns surrounding student cheating (74% KW; 70%
the UK) and grade inflation (74% KW; 78% the UK).

Translating pedagogy designed for an in-person, live
event to the medium of the screen where lecturers and
students were separated by space and sometimes time
was problematic. Familiar ways of working did not
comfortably adapt, and pedagogic knowledge was
challenged. This is not to say that existing knowledge
was inappropriate or unsound, rather, lecturers’ values
and beliefs regarding the practice of teaching and
assessing mathematics were disturbed when the context
of learning changed. The level of discomfort felt by the
lecturers (72.4% KW, 88.4% the UK) is, perhaps,
indicative of the additional demands placed upon them
in navigating and managing such change with “adapting
to new teaching strategies” (71% KW and 67% the UK).

8/21

It is interesting to note that the well-documented
issues surrounding the difficulties of writing
mathematical equations and formulae during live
sessions was clearly registered by the teachers in KW
(100%) but less so by those in the UK (60.5%). This is,
perhaps, related to the dominance of live sessions in KW
where the problems associated with writing and
demonstrating mathematical calculations and formulae
through the medium of technology are already well-
documented (Irfan et al., 2020; Le, 2022).

Coupled with the suddenness of the change from in-
person to online, lecturers felt ill-prepared having
insufficient time (61.3% KW and 70.5% the UK), nor the
necessary TK (lack of good computer skills, 41.9% KW
and 63.5% the UK; lack of educational technology skills,
41.9% and 70.5%), to translate and adapt teaching
materials and approaches into an online pedagogical
mode of working (adapting to new teaching strategies,
71% KW and 67 % the UK). In all instances, the responses
of the UK lecturers indicate a higher sense of unease than
those of lecturers in KW. This may be due to the wider
range of approaches documented in Table 4, however,
the changes in teaching (Table 5) suggest that lecturers
from both the UK and KW explored a range of changes
to their teaching, albeit to different extents as indicated
by the percentage response.

The percentage of the UK participants experiencing
technical and internet connection difficulties (75%)
might, however, explain the lower percentage of entirely
live online sessions reported by the UK lecturers than
KW participants (see Table 4). Lecturers in KW were
directed to deliver their sessions live and this may have
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Table 7. Experiences of teaching online through the first three semesters

A My online Spring 2020 My Autumn 2020 online My Spring 2021 online
nswer . .
options semester/term was semester/term is/was semester/term is/was

UK (%) KW (%) ©p-value UK(%) KW (%) p-value UK(%) KW(%) p-value
Very bad 0.2 6.0 <0.001 0.5 0.0 <0.001 0.5 3.2 <0.001
Bad 67.1 60.2 1.8 0.0 2.5 0.0
Good 28.1 11.9 78.6 31.2 9.7 2.7
Very good 2.6 219 15.6 68.8 83.8 71.5
Excellent 2.1 0.0 1.1 0.0 23 3.2
Not applicable 0.0 0.0 2.3 0.0 1.2 19.4

Table 8. New teaching ideas explored during the online experience of teaching mathematics (New teaching ideas have
explored during the online experience of teaching mathematics?)

Answer options KW KW (%) UK UK (%)
Implementing video-casts in the lectures/seminars 7 22.5 83 19.0
Using a particular application {software “application”, or “mathematical application”} 26 84.0 363  83.0
Using Padlet for brainstorming 1 3.2 6 1.4

determined the nature of the challenges they
experienced whereas, problematic connectivity for the
UK lecturers generated the need to adapt accordingly
through a mixture of online and pre-recorded content.
Pedagogic knowledge associated with assessment was
also challenged with concerns over academic integrity.
For example, one UK lecturer indicated in an open
question response that

“we have had difficulties with exams, with
students cheating both through collusion and
through using websites that provide solutions. It
is also difficult to set an exam of the correct
difficulty without any bookwork questions”

and another stating that

“there has been an explosion in plagiarism,
especially via the website Chegg. This will make it
necessary to completely re-model assessment
systems in future. writing live math on tablets is
really hard.”

Such problems challenged existing practice,
requiring lecturers to consider alternatives. This does not
suggest that exams are inappropriate methods of
assessment, rather that the move to online acted as a
catalyst in challenging existing practice and the
exploration of alternatives.

Mathematics Lecturers” Rating Their Teaching
Experience During the Pandemic (Technological,
Pedagogical, and Content Knowledge)

Mathematics lecturers were asked to rate their
teaching from very bad to excellent in different
semesters during the pandemic (see Table 7). Both KW
and the UK assessed their early experience in the Spring
of 2020 to be largely ‘bad” (KW 60.2% and the UK 67.1%).
However, by the Autumn of 2020, experiences were
evaluated as largely ‘very good’” (KW 68.8%) or ‘good’

(the UK 78.6%) with Spring 2021 documenting both KW
and the UK lecturers’ experiences as being ‘very good’
(KW 71.5% and the UK 83.8%). Comments offered by
respondents indicated that, over time, there was a sense
of increasing familiarization and perhaps confidence in
the use of technologies. For example, a UK-lecturer
answering an open question

“Spring 2020 was not an easy semester to teach but
using more technology tools to communicate with
the students, trying to motivate them towards
learning, and learning their tricks on how to use
technology, made online teaching at later
semesters becoming easier” (the UK-lecturer).

It seems that the necessity to teach online, brought
about by the pandemic, may have been the driving force
required to explore and learn how to use a wider palette
of technologies to overcome the challenges. Learning
how to use technologies does require time and a sense of
purpose. Should a lecturer have strong views regarding
how a subject should be taught, it is likely that they will
choose not to explore alternative approaches and
associated resources. During the pandemic, there may
not have been more time available but the need to find
solutions during a period of remote emergency teaching
acted as a clear driving force for changes in pedagogy
and TK.

Most lecturers from both countries agreed that they
explored new ideas (as indicated when answering an
open question) by using particular software and
mathematics applications such as Polling; breakout
rooms in Zoom for group work; Wooclap for revising
lessons; PowerPoint with mathematical symbols;
Wacom pen; Bitesize videos to supplement online
lectures; synchronous online teaching (even for large
classes); visualizer; limited pre-recording; timed open
book exams; good exchange in department and
discipline about teaching methods; MATLAB Grader for
frequent low stakes assessment; oral exams; using
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Table 9. Development through using online means of teaching

I have discovered new assessment
methods which work well for

Answer options distance learning or in pandemic

My online teaching experience
has improved my computer

I can access appropriate
technologies to support my
online learning, teaching and

o skills.
and other crisis situations. assessment.
UK (%) KW (%) p-value UK(%) KW (%) p-value UK (%) KW (%) p-value
Strongly disagree 24.1 3.1 <0.001 0.5 3.1 <0.001 0.2 3.1 0.004
Disagree 64.9 43.8 2.1 18.8 1.6 9.4
Neutral 5.3 9.4 8.7 12.5 5.7 6.2
Agree 4.1 40.6 86.2 59.4 89.0 71.9
Strongly agree 1.6 3.1 2.5 6.2 3.4 9.4

Table 10. Institutional support

My institution has been supportive in facilitating the
move to online learning, teaching and assessment.

Answer options

The online training offered at my institution
was vital towards moving to online learning.

UK (%) KW (%) p-value UK (%) KW (%) p-value
Strongly disagree 0.2 0.0 <0.001 1.4 0.0 <0.001
Disagree 0.2 6.2 4.6 0.0
Neutral 3.4 31 52.5 3.1
Agree 90.8 62.5 39.0 81.2
Strongly agree 5.3 28.1 2.5 5.6

participation to enforce student interaction; and using
Pearson to create multiple versions of tests (see Table 8).
A KW lecturer stated that

“it’s very interesting to realize how much have we
learnt after adopting online teaching. This enables
using so many different software and applications
to teach during COVID-19” (KW-lecturer).

Professional Development During Online Teaching
(Contextual Knowledge)

Mathematics lecturers were asked to indicate on a
five-point Likert-scale whether the changes in practice
during the pandemic enabled them to

(a) discover new assessment methods,
(b) improve their computer skills, and

(c) learn to access appropriate technologies to
support their online learning, teaching and
assessment.

Their responses (see Table 9) show that for both
countries lecturers agreed that their computer skills (KW
59.4% and the UK 86.2%) and access to relevant
technologies (KW 89% and the UK 71.9%) had improved.

When they were asked whether they could access
appropriate technologies to support their online
learning, teaching, and assessment, most lecturers in
both countries (92% in the UK compared to 89% in KW),
agreed that they could access the appropriate
technologies to support their online learning, teaching
and assessment. Overall, 89% of the UK lecturers
disagreed with the statement that they had new methods
of assessment for distance learning (24.1% strongly
disagreed) whereas lecturers in KW were almost evenly
split between agreeing (43.7% with 3.1% strongly
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agreeing) and disagreeing (46.9% with 3.1% strongly
disagreeing). This suggests that the experiences of
lecturers in the UK were less positive. A UK-lecturer
explained that

“through online teaching, I have not learnt new
assessment teaching methods especially related to
teaching mathematics,”

whereas lecturers in KW may have had more positive
but nonetheless varied experiences. A KW lecturer
indicated that

“through a personal search, I had to investigate
for more recent technological tools and software
such as ‘Polling’, Wooclap for revising lessons,
and Bitesize videos to supplement online lectures
that allowed me to have a little more flexibility
into online teaching.”

Previously, the concerns of the lecturers surrounding
academic misconduct was raised (Table 6) and the
degree to which this was resolved in terms of the
methods of assessment employed may have determined
the degree to which lecturers agreed or disagreed with
this statement.

Institutional support (see Table 10) was viewed
positively in both countries with responses in KW being
more positive in comparison to those of the UK lecturers.
This was also reflected in responses rating the online
training available where lecturers in KW were largely
positive, the majority of those within the UK remained
neutral with 39% registering agreement. The
explanations offered by respondents recognized the
range of opportunities available, for example,



EURASIA | Math Sci Tech Ed, 2025, 21(3), em2603

Table 11. Will lecturers continue to use digital tools when back to face-to-face teaching? (Will lecturers continue to use

digital tools when back to face-to-face teaching?)

Answer options KW KW (%) UK UK(%)
Yes, regularly 8 25.8 112 25.60
Yes, sometimes 18 58.0 259 67.40
Occasionally 4 12.9 26 5.90
Very rarely 1 3.2 2 0.46
Never 0 0.0. 1 0.23
My teaching is not normally face to face 0 00 2 0.46

“we received a variety of training sessions by the
IT department during the pandemic. This includes
sessions on how to use Moodle, MS Teams, to
communicate with the students during live
sessions or on Chat rooms, and to record sessions
and post them on Moodle but not specialized
programs relating to teaching mathematics or
sciences” (KW-lecturers).

This experience seems to be similar to that of the UK
lecturers who stated that

“we (at the math department) needed some more
training on how to use certain mathematics
applications, how to insert some mathematical
terms and models while teaching online (more
subject specific trainings)” (the UK-lecturer).

This highlights the importance of addressing content
knowledge in concert with TK associated with
mathematics; although general training may have been
the priority to address the immediate challenges brought
about by the rapid move towards online delivery, the
content matter is integral to the successful teaching of the
subject. The former is undoubtedly important and the
logistics of managing institutional change would
understandably take precedence, however, at the subject
level, such training would not necessarily facilitate or
support staff in transitioning successfully from existing
ways of working requiring, perhaps, specialist support
including access to relevant technology.

Future Recommendations for Online Teaching in
Mathematics (Contextual Knowledge)

Considering the future after the Pandemic, most
mathematics university lecturers in both countries agree
that they will continue to regularly use digital tools
when returning to face-to-face teaching (25.8% in KW
compared to 25.6% in the UK) (Table 11). The more
cautious respondents signaled that they would
sometimes use digital tools (58 % KW and 67.4% the UK).
Universities seem to be putting plans in place to
capitalize on the knowledge developed during COVID-
19, anticipating continued use of the technologies which
might serve to enhance and support pedagogic practice.
For example, commentary from respondents which
expanded upon their responses to the question as to
whether they would continue to use technologies when

returning to a face-to-face mode of delivery indicated
that

“university upper administrations at several
universities in KW have requested to video-record
all live face-to-face sessions and post them on
Moodle (LMS). They explain that they aim to offer
the students another version of the lessons taught
available at home for their reviews” (KW-
lecturer).

Similarly, a UK- lecturer explained that

“recording of classes is strongly encouraged after
going back to face-to-face teaching, but not
compulsory. I tend to record my classes whenever
possible. This is useful for students who have been
absent (e.g.) for illness, and for students who did
not attend classes in order to review them again”
(the UK-lecturer).

According to the responses of the lecturers in this
study, the future of online teaching in mathematics is not
certain by any means. However, it will, as Blankenberger
and Williams (2020), argue, be important for university
management to support their faculty members with the
necessary TK in case it is needed in the future for any
crisis such as the recent pandemic or for providing
distance learning courses in mathematics regardless of
emergency situations.

Perhaps, in the immediate future, there may be a
move towards blended learning where technological
and pedagogical knowledge gained during recent events
might infuse practice to varying degrees (Howard et al.,
2018; Trenholm et al., 2012) with, as suggested by
Howard et al. (2018) and Trenholm et al. (2012)
recordings of lectures made available to students via the
LMS in case they wish to review the taught materials
outside the face-to-face, real time classroom setting.
However, the responses regarding the effectiveness of
online teaching of mathematics is less encouraging.
Overall, respondents disagreed with positive statements
regarding ease of use, and the quality of teaching (see
Table 12). Lecturers from both KW and the UK agreed
that an online mode of working was not superior or
equal to face-to-face, real-time experiences. This seems
to agree with research undertaken prior to or during the
pandemic (for example; Boz & Adnan, 2017;
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Table 12. Effectiveness of online mode for teaching and learning mathematics

Students can learn mathematics

Teaching mathematics through
online teaching is as good and as

Answer options
easy as face-to-face courses.

using an online teaching system
just as much and as easily as in
traditional face-to-face courses.

High-quality online teaching
and learning can be achieved in
my online mathematics classes.

UK (%) KW (%) p-value UK(%) KW (%) p-value UK(%) KW (%) p-value
Strongly disagree 85.6 9.4 <0.001 84.9 12.5 <0.001 44.6 3.1 <0.001
Disagree 8.9 84.4 7.6 81.2 38.9 50.0
Neutral 3.2 6.2 3.4 0.0 53 18.8
Agree 1.8 0.0 3.4 6.2 9.4 28.1
Strongly agree 0.5 0.0 0.7 0.0 1.8 0.0

Greiffenhagen, 2014; Kurt, 2019; Lin et al.,, 2016, Ni
Fhloinn & Fitzmaurice, 2021a; Quinn et al., 2015; Yoon et
al.,, 2014). Lastly, Radmehr and Goodchild (2022) and Li
et al. (2022) explain that online teaching and learning in
mathematics is still developing, which has led to
challenges when working in this environment. The
experiences brought about during the pandemic may
have contributed a great deal to a technological and
pedagogical knowledge surrounding online approaches
to teaching mathematics in higher education, however,
the dominant mode of working is currently in person
and in real time.

Limitations of the Study

KW and the UK academic systems follow different
academic schedules. Lecturers at both countries were
going at different stages of their academic year when the
survey was distributed, which made it more difficult to
complete collecting the data as initially planned (Spring
2021 to Summer 2021). Also, lecturers’ different
experiences during the pandemic and their motivation
could have impacted on their willingness to participate
in the study and complete the questionnaire in the
period as originally planned.

CONCLUSION

This article contributes to determining how
mathematics university lecturers from KW and the UK
responded and experienced the challenges associated
with the rapid transition to online modes of delivery
during the COVID-19 crisis. Using the TPACK
framework, the interconnectedness between the various
forms of knowledge were apparent. The participants’
mathematical content knowledge appeared to be central,
influencing both technological and pedagogical forms of
knowledge. Contextually and pedagogically, individual
values and beliefs surrounding how mathematics should
be taught, seemed to emphasize the importance of in-
person, face-to-face, teaching. At governmental level,
lecturers in KW were directed to deliver taught sessions
in a ‘live’ rather than pre-recorded format. Such
directives seem to have influenced the type of
technologies and pedagogical approaches employed.
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Despite a growing sense of confidence in TK over
time, lecturers from both countries largely remained
unconvinced of the effectiveness of online learning. For
the lecturers in the UK, the reliability of connectivity and
associated technology was problematic, adversely
affecting experiences from the onset. Arguably, this may
also have given rise to innovation where lecturers sought
solutions for problems resulting in varied pedagogical
approaches and exploration of alternative technologies.

Lecturers from both countries seemed to face similar
challenges to one another as they shifted from the
familiar face-to-face approach to that of online teaching
where they experienced reduced opportunity to interact
with their students and faced challenges in resolving
issues associated with assessment. Understandably, the
necessity to respond rapidly meant that institutions may
have focused upon supporting staff in using the widely
available institutional technologies rather than
discipline-specific, specialized resources. This may also
have contributed towards the drive to find solutions
from elsewhere, thereby acting as a catalyst for the

development of technological and pedagogical
knowledge.
Ultimately, technologies that resonated with

lecturers” values and beliefs surrounding how best to
teach mathematics were more likely to be adopted.
Lecturers” TK may have been enhanced and developed
during the period of emergency remote teaching
resulting but once the need to deliver online is removed,
lecturers seem likely to return to pre-pandemic
mathematical pedagogy.
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APPENDIX A: MATHEMATICS FACULTY/ACADEMIC STAFF QUESTIONNAIRE
REGARDING TEACHING EXPERIENCES, STRATEGIES, TECHNIQUES, AND
ASSESSMENT DURING THE COVID-19 PANDEMIC

Please respond to each statement using the scale provided in each question.

General Information

1. Iam a mathematics university teacher at a university in
a. Kuwait
b. United Kingdom
2. For UK based participants only
a. I'workata “pre-1992” university
b. Iwork at a “post-1992” university
c. I'work at both “pre-1992” and “post-1992” universities
d. I am unsure at which of those types of university I work
3. Identify your teaching position at your school or department of mathematics
a. Assistant/tutor/instructor
b. Lecturer
c. Senior lecturer/assistant professor
d. Associate professor/reader/ principal lecturer
e. Professor
4. How much teaching experience do you have?
a. Less than 5 years
b. Between 5 and 10 years
c. More than 10 years
5. Which age range do you come under?
a. Under 25
b. 25-29
c. 30-34
d. 35-39
e. 40-44
f. 45-49
g. 50-54
h. 55-59
i. 60 or over
6. What type of students (or type of groups) do you teach? (select all which apply)
a. Foundation and undergraduate (pre-degree students)
b. Mathematics/statistics support sessions
c. Specialist mathematics degree students
d. “Service” mathematics, e.g., for engineering, science, or business students
7. Which academic years have you used online teaching & learning (select all which apply)
a. Before 2019-2020
b. 2019-2020
c. 2020-2021
d. Other (please specify):
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Technology Instruments and Assessments Used Before the Pandemic Period

8. What online communication tools and supporting software which could be used for mathematics teaching
were you aware of and/or used to support your teaching before the current circumstances with COVID-19?
(please select all that apply)

a.
b
c

d
e.
f.
&
h

i.

Zoom

. BBB (Big Blue Button)
. Microsoft Teams

. Google Class

Skype
Moodle

. Blackboard

. Canvas

Other (please specify):

9. How would you rate your own level of computer (IT) proficiency

a.
b.
C

d

e.

Very basic

Somewhat limited

. Fair
. Good

Excellent

10. Which technological tools did you use to teach or support your mathematics classes before the current
circumstances with COVID-19? VLE means “virtual learning environment”, such as Moodle, Blackboard, or
Canvas (please select all that apply)

a.
b
c.
d
e.
f.
&
h

i.

o

R -

&

u.

PowerPoint (or similar presentation tools)

. Moodle

Blackboard

. Canvas

VLE to make assignments available to students

VLE to post students” grades

. VLE to upload course resources such as (Word, PDF, audio, video, internet links, etc.)

. VLE to access forum

VLE to do student polls
VLE for student online exercises and quizzes
External websites (e.g., with textbook) for “static” instructional resources

External websites for online exercises and quizzes

. Computer algebra (or similar) systems, such as Maple, Mathematica, or STACK

Your own web-based (or computer-based) materials

Your own purely text-based materials (e.g., course handbooks)
Pearson materials and tools

Khan Academy
GeoGebra

Desmos

Kahoot

Other (please specify):

Technology Instruments and Assessments Used During the Pandemic Period

11. What approach was your institution using for teaching in Autumn/Fall 2020

a.

Purely online teaching
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b. “Blended learning”-a mixture of online and face to face, but mostly online
c. “Blended learning”-a mixture of online and face to face, in roughly equal amounts
d. “Blended learning”-a mixture of online and face to face, but mostly face to face
e. Entirely face to face classes
12. How are online sessions for teaching new material delivered at your institution?
a. Entirely through pre-recorded sessions, no “live” streamed sessions
b. A mixture of pre-recorded and “live” sessions, but mostly pre-recorded
c. A mixture of pre-recorded and “live” sessions, in roughly equal amounts
d. A mixture of pre-recorded and “live” sessions, but mostly “live” online sessions
e. Entirely “live” streamed sessions, no pre-recorded sessions

13. Which instruments and tools are you using to teach and assess mathematics during the COVID-19 pandemic?
(please select all that apply)

. PowerPoint (or similar presentation tools)
. Moodle
Blackboard

. Canvas

a
b
c
d
e. VLE to make assignments available to students
f. VLE to post students” grades

g. VLE to upload course resources (in formats such as Word, PDF, audio files, videos, internet links, etc.)
h. VLE to provide access to student forums

i. VLE to carry out student polls

VLE for student online exercises and quizzes

~

External websites (e.g., with a textbook) for “static” instructional resources

<

External websites for online exercises and quizzes
. Computer algebra (or similar) systems, such as Maple, Mathematica, or STACK
Your own web-based (or computer-based) materials
Your own purely text-based materials (e.g., course handbooks)
Pearson materials and tools
Khan Academy
GeoGebra
Desmos
Kahoot

Educational games

"o T 0 B o3

Breakout rooms for assessment
. Collaborative group projects
Breakout rooms for class activities

Auto-corrected exercises and quizzes

N x g < g "o

Other (please specify):
14. What changes did you implement during teaching courses online? (please select all that apply)

Statement Yes To some extent No
Created different types of assignments
Created new instructional videos
Created new interactive activities
Used interactive class presentations
Gave more time to class discussions

Created a new course format

Changed the distribution of credit between assignments

Created different types of assignments
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15. What were the greatest challenges you faced when teaching online in Spring 2020? (Please select all that apply)
a. Not enough time to adjust to the sudden impact of the COVID-19 situation

Adapting to new teaching strategies

Teaching outside my comfort zone

Lack of good computer skills

Lack of educational technology skills

Recording sessions successfully

Writing mathematical equations and formulae in “live” online sessions

@ e oan o

Low motivation of students

=

Low concentration and attention on part of students

Low student willingness to interact

—

k. Technical problems/bad internet connection
. Students cheating

m. Grade inflation

n. Other (please specify):

16. What new teaching ideas have you explored during your online experience of teaching mathematics? (Please
select all that apply)

a. Implementing video-casts in the lectures/seminars
b. Using a particular application {software “application”, or “mathematical application”}
c. Using Padlet for brainstorming
d. Other (please specity): .
17. Have you faced the same difficulties during the current academic year (2020-2021) as in 2019-2020?
a. Yes, definitely

b. To some extent
c. No
d. Not applicable

18. Do you agree or disagree with the following statement: “I have discovered new assessment methods which
work well for distance learning or in pandemic and other crisis situations.”

a. Istrongly agree
b. Tagree

c. I'amneutral

d. I disagree

e. Istrongly disagree

Professional Development During Online Teaching

19.“My online teaching experience has improved my computer skills.”
a. Istrongly agree
b. Tagree
c. Iam neutral to this statement
d. Idisagree
e. Istrongly disagree
20.”“I can access appropriate technologies to support my online learning, teaching and assessment.”
a. Istrongly agree
b. Tagree
c. I'amneutral
d. I disagree

e. Istrongly disagree
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21. “I still need more training for teaching online.”
I strongly agree
Iagree
I am neutral
I disagree
I strongly disagree
22. Will you continue to use digital tools when you are back to mainly face to face teaching?
Yes, regularly
Yes, sometimes
Occasionally
Very rarely

Never

me a0 Te 60T

My teaching is not normally face to face

23.1f “yes”, which digital features or tools would you like to keep using once you are back to mainly face to face
teaching? Type your answer(s) in the space below:

24.”My institution has been supportive in facilitating the move to online learning, teaching and assessment.”
a. Istrongly agree
b. Tagree
c. I'am neutral
d. I disagree
e. Istrongly disagree
25.“The online training offered at my institution was vital towards moving to online learning.”
a. Istrongly agree
b. T agree
c. I'amneutral
d. Idisagree
e. Istrongly disagree

Online Teaching Experience

26.“Teaching mathematics through online teaching is as good and as easy as face-to-face courses.”
a. Istrongly agree
b. Tagree
c. I'am neutral
d. I disagree
e. Istrongly disagree

27.“Students can learn mathematics using online teaching system just as much and as easily as in traditional face-
to-face courses.”

a. Istrongly agree
b. Iagree
c. I'amneutral
d. Idisagree
e. Istrongly disagree
28.“High quality online teaching and learning can be achieved in my online mathematics classes.”
a. Istrongly agree
b. Tagree
c. Iam neutral

d. I disagree
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e.

I strongly disagree

29. My online Spring 2020 semester/term was

a.
b.
c.
d.

e.

Excellent
Very good
Good

Bad

Very bad

30. My Autumn/Fall 2020 online semester/term is/was

a.

O N I

Excellent

Very good
Good

Bad

Very bad

Not applicable

31. My Spring 2021 online semester/term is/was

32.

S A T S CH <V S B

Excellent

Very good
Good

Bad

Very bad

Not applicable

Strongly satisfied
Satisfied

Neutral

Dissatisfied
Strongly dissatisfied

ow satisfied are you in with your ability to facilitate mathematics online learning, teaching and assessment?

”

33.“I have been satisfied with my choices of assessments during ...” (please select all that apply)

a.
b.
C.

d.

Spring 2020
Summer 2020
Autumn/Fall 2020
Spring 2021

34.”] now feel well-prepared to deliver all mathematics appropriate to my duties through online teaching,
learning, and assessment.”

a
b
c.
d

e.

. Istrongly agree

. Tagree

I am neutral

. I disagree

I strongly disagree

35. Write any comments about what mathematics teaching strategies, techniques, and assessment methods you

think have worked best during this online experience:

36. Write any comments about what mathematics teaching strategies, techniques, and assessment methods you

think have worked worst (or not worked) during this recent online experience:
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