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Student’s perspectives, satisfaction and experiences with online and classroom learning during the
COVID-19 pandemic: findings and implications on blended learning

Abstract

Objectives:

The coronavirus disease 2019 (COVID-19) pandemic disrupted classroom-based learning,
necessitating the adoption of online learning in most universities. However, there has been a
lack of information on university students' perspectives regarding online learning during the
COVID-19 pandemic. This study assessed the perspectives, satisfaction, and experiences with
online and classroom learning among human health students at the University of Zambia.
Methods:

This cross-sectional study was conducted among 737 students at the University of Zambia from
October 2022 to April 2023. Data were analysed using Stata version 16.1.

Results:

Of the 737 participants, 51.6% were female and 56.5% agreed that blended learning should
continue even after the COVID-19 pandemic. However, 78.4% of the students believed that
group discussions were more suitable in the classroom than online learning. Most students
(67.1%) disagreed that they preferred online learning to classroom learning. Further, 77.6% of
the students disagreed that online learning gave more satisfaction than classroom learning.
Conclusions:

This study found that most students recommended the continuation of blended learning after
the pandemic. However, they believed that follow-up tutorials and assessments were better
undertaken in physical classrooms than online learning. These findings are important in
sensitising stakeholders in the education sector and governments to consider blended learning
as a teaching strategy in the future. There is a need to develop and implement curricula that
offer blended learning to students as well as ensure the students have the necessary facilities
and equipment to support such learning.

Keywords: blended learning, classroom learning, e-learning, online learning, satisfaction,
university students, Zambia
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Introduction

The coronavirus disease 2019 (COVID-19) and its consequences appreciably impacted many
facets of life globally, including the education sector '*. Due to the high transmissibility and
rapid spread of COVID-19, lockdown measures were rapidly instigated across countries as key
mitigation measures to curb the pandemic in the absence of effective treatments and vaccines
certainly initially °°. The consequent closure of universities and other educational
establishments appreciably impacted learning programs 31913, Both students and academic
staff were left to grapple with adjusting to online learning as well as grappling with concerns
about the affordability of the necessary ICT equipment, internet bundles and approaches to
effectively instigate online learning, especially among low- and middle-income countries
(LMICs) 1420, In the case of healthcare students, this included the added problems of
conducting practical sessions as well as teaching patient care, which resulted in a rapid move

towards simulations 21:22,

Online learning, also referred to as e-learning, involves providing education services to
students using electronic media including computers, smartphones, and tablets >*°. Various
platforms are currently being used to deliver e-learning lectures and other educational
approaches, including Moodle, Zoom, Microsoft Teams, Blackboard and Google Meet 30732,
However, this mode of learning has suffered setbacks, especially in resource-limited settings
where universities were initially inadequately equipped to teach online effectively and lecturers
were unfamiliar with these techniques'-%34. In addition, and, as mentioned, there were
challenges for students in terms of the necessary ICT equipment in addition to mobile phones,
the prohibitive cost of internet bundles without financial support, having a quiet room available
to listen and take part in lectures, workshops and simulations as well as adapting to e-learning
approaches 33%3¢ Students, and lecturers alike, have reported different experiences regarding

online learning 3744,

Most students from LMICs expressed challenges to online learning initially at the start of
lockdown measures. Challenges included a lack of resources to purchase the necessary
equipment required for online learning '**-*8 In addition, typically poor internet connectivity
4931 power cuts °2 as well as living in remote areas with often a lack of a learning environment
¢333033 “and poor infrastructure generally initially for online learning 3'34%5 . These
circumstances have all been cited to impact negatively on this mode of learning. Moreover,
many students certainly initially found difficulties in learning certain subjects associated with
their inherent complexities, using online platforms and the lack of extended and more
personalised faculty support !¢, The lack of technical support was also cited as a main barrier
to online learning as computer literacy was quite low among students in some countries 7.
Alongside this, many students experienced mental health challenges as they could not handle
the physical school closures and initiation of online learning *3*. Anxiety, depression, and

stress have all been reported among learners during the establishment of online learning 338~
64

However, after lockdown measures were lifted, learning institutions typically continued
providing online learning alongside physical classes 9. The incorporation of online and
classroom (face-to-face) learning, commonly referred to as blended learning, 7! offers many
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benefits over physical learning alone ’>. Blended learning approaches ensure that learning
continues even during the closure of educational establishments 7374, as well as promoting
distance learning, which has a wider reach beyond the limits of the physical infrastructure of
an institution 7"73. Additionally, students can download lectures and material at a time

convenient to them 7.

In Zambia, the first case of COVID-19 was reported on March 18,2020 137577 followed shortly
afterwards by the instigation of comprehensive lockdown measures to contain the spread of the
disease, which included the closure of educational establishments . Consequently, most
universities in Zambia introduced online learning using Moodle, Google Meet, and Zoom to
ensure that students continued with their academic activities synchronously and
asynchronously 3378 When the COVID-19 threat subsided, and strict social-distancing
restrictions including lockdowns were lifted, most institutions of higher learning continued
offering online learning in addition to the traditional physical classes, in line with approaches
in higher income countries ’4. Some of the activities that were being, and still offered, through
online learning include lectures, tutorials, assignments, tests, and theoretical examinations.
Skills-based learning such as clinical rotations, laboratory sessions, dispensing sessions, and
community-based education are now typically undertaken in face-to-face sessions.

Despite these developments, and given today’s uncertainty, gaining a differentiated
understanding of Zambian students concerning online and classroom learning during the
COVID-19 pandemic is critical for current and future considerations. This builds on a re-
assessment of the measures taken to address the challenges among LMICs with the introduction
of lockdown measures 3. Consequently, this study sought to answer the following questions:
Do students prefer online learning to classroom learning? Alternatively, do students prefer
blended learning compared to online learning alone or traditional classroom learning alone?
Given this background, this study aimed to address this evidence gap by assessing students'
perspectives, satisfaction, and experiences with online and classroom learning in Zambia. The
results can be used to guide future learning approaches among students in Zambia including
future hybrid learning approaches ready for future pandemics.

Materials and methods
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Study design, settings, and population

This cross-sectional study was conducted from October 2022 to April 2023 among human
health students at the University of Zambia (UNZA) in line with the STROBE guidelines. This
institution was chosen because it is the largest public university in Zambia that offers training
in various health and non-health programmes. To be eligible, a student needed to be registered
with UNZA, Ridgeway Campus, in human health programmes including medicine, pharmacy,
biomedical sciences, nursing sciences, public health, physiotherapy and radiography, and
should have provided informed and written consent. Additionally, the study included students
from second year up to the final year of study, which included those who had been through the
pandemic. The students were informed about the purpose of this study before the request for
their voluntary participation. We excluded all students who refused to participate in the study
and those who were not from the Ridgeway Campus.

Sample size estimation and sampling criteria

The sample size was estimated using Taro Yamane’s formula as described by Charan and
Biswas 7. Using a margin of error of 5%, a conservative proportion estimate of 50%, and a
finite population of 1895, the minimum sample size was estimated to be n=331. A 10% non-
response rate was anticipated and this gave a sample size of 364. Finally, using a design effect
of 1.5, we obtained a sample size of 546. We used a convenient sampling technique, and a total
of 750 questionnaires were distributed among University of Zambia human health students.

Ethical approval

This study was approved by the University of Zambia Health Sciences Research Ethics
Committee (UNZAHSREC) with an approval number of 202211231184. Participation in the
study was voluntary after students were informed of the purpose of the study. All participants
provided verbal and written consent before filling in the questionnaire. Confidentiality was
assured and no identifiable personal information was obtained from the participants.

Data Collection

A structured questionnaire from a previous study was adopted for the present study '®. The
questionnaire was reviewed for content and face validation by experts from the University of
Zambia. Additionally, a pilot study was conducted among 20 students at the University of
Zambia to check for the simplicity and feasibility of the questionnaire. Subsequently, no
changes were made to the adopted questionnaire. A Cronbach’s alpha of 0.880, indicating

acceptable internal consistency, was used to determine the reliability of the questionnaire 6.

The questionnaire had four sections. These included Section A (socio-demographic
characteristics of participants: gender, age, marital status, employment status, and the year of
study); Section B (three questions on the perceptions of participants on online and classroom
learning during the COVID-19 pandemic); Section C (seven questions on the effectiveness of
online learning); and Section D (seven questions on students’ satisfaction with online and
classroom learning). All the questions from Sections B to D had five responses and were scored
using a 5-point Likert scale as follows: strongly disagree (1), disagree (2), neutral (3), agree
(4) and strongly agree (5) %2, The minimum and maximum score for satisfaction was 5 and
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25, respectively. Participants who scored less than the mean score were considered dissatisfied
towards online learning. Those who scored equal to, or above, the mean score were regarded
as satisfied. To report the results, agreed and strongly agreed were reported as agreed or
satisfied while neutral, disagreed and strongly disagreed were reported as disagreed or
dissatisfied. We also reported the mean score out of five (5) scores for each of the responses
under students' perspectives on online learning in order to ascertain the most preferred learning
mode and effectiveness of online. Scores above the overall mean (2.8+0.8) were considered as
preference for online learning. Two focal data collectors were responsible for data collection
at the institution. Data were collected from October 2022 to April 2023 using a self-
administered structured paper-based questionnaire. Information about the demographics, and
the experiences of students regarding accessibility, engagement and preference for online
learning were obtained.

Statistical Analysis

Data were first entered into Excel for cleaning and logic checks. Data analysis was done using
Stata version 16.1 (Stata Corp, College Station, TX). Descriptive statistics computed on sample
characteristics include frequencies, percentage and the results were presented in tables and
figures. To identify factors associated with satisfaction with online learning, unadjusted logistic
regression was performed initially. Variables with a p-value <0.2 were considered in the
adjusted regression analysis. The variables with a p < 0.05 in adjusted logistic regression were
considered as the factors that affected university students' satisfaction with online learning
during the COVID-19 pandemic. The level of statistical significance was set at 0.05.

Results

Socio-demographic characteristics of study participants

Of the 737 students that participated in this study, 380 (51.6%) were females and 51.3% were
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aged between 18 and 23 years. The majority of the participating students (87.8%) were
unmarried with 73.5% currently unemployed (Table 1).

Table 1: Socio-demographic characteristics of participants’ comparisons of satisfaction

levels with online learning (n=737)

Total Population Unsatisfied  Satisfaction

Variable Category n (%) n (%) n (%) P-value
Female 380 (51.6) 191 (50.3) 189 (49.7) 0.787
Gender
Male 357 (48.4) 183 (51.3) 174 (48.7)
Age (years) 18-23 378 (51.3) 210 (55.7) 168 (44.4) 0.0001
24-29 236 (32.0) 122 (51.7) 114(48.3)
30-35 68 (9.2) 25 (36.8) 43 (63.2)
>35 55(7.5) 15(37.5) 25(62.5)
) Married 90 (12.2) 35(38.9) 55(61.1) 0.016
Marital status i
Unmarried 647 (87.8) 339 (52.4) 308 (47.6)
Employment Employed 195 (26.5) 68 (34.9) 127 (65.1) 0.0001
status Unemployed 542 (73.5) 306(56.5) 236 (43.5)
Year of Study First-year 5(0.7) 3 (60) 2 (40) 0.065
Second-year 139 (18.9) 75 (54.0) 64 (46.0)
Third-year 245 (33.2) 135 (55.1) 110 (44.9)
Fourth-year 146 (19.8) 77 (52.7) 69 (47.3)
Fifth-year 152 (10.6) 63 (41.5) 89 (58.6)
Sixth-year 10 (1.4) 5(50.0) 5(50.0)
Seventh-year 7 (0.9) 5(71.4) 2 (28.6)
Postgraduate 33 (4.5) 11 (33.3) 22 (66.7)

Students’ Preferred Mode and Effectiveness of Learning

Most students (56.5%) agreed that blended learning should continue after the COVID-19
pandemic. The overall mean score for the preferred learning mode among students was 2.8
(SD+0.8) (Table 2). Furthermore, 78.4% of participating students agreed that group discussions
were more suitable when delivered in a classroom learning environment (Table 2).

Table 2: Students' perspectives on online learning (n=737)

A D N SA SD Mean

Attributes (%) (%) (%) (%) (%) (*SD)

Student’s Learning Mode Preferences
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Blended learning should continue even after the
pandemic

Clarification sessions are more suitable for online
leaming

Assessments are more suitable for online learning

Effectiveness of online learning

Group discussions are more suitable delivered in
classroom learning

I do not experience stress during online learning

I do not experience any problems during online leaming

I have more time to prepare leaming materials before
group discussions with online learning

I have more time to review all of the learning materials
after class with online learning

I recommend blended learning at our university

I recommend online examinations in future at our
university provided online platforms are effective and
secure

36.8

19.0
12.6

41.6

21.8
7.6

324

26.5

36.0

25.6

14.9

399
339

7.7

31.8
45.6

26.3

28.2

154

233

12.7

11.8
243

11.7

172
9.9

223

25.8

15.6

17.6

19.7

9.5
8.3

36.8

6.8
3.8

10.9

6.6

194

12.5

159

19.8
209

2.2

224
33.1

8.1

12.9

13.6

209

33£14

26+13
25+1.2

40+1.0

26+1.2
2.0+1.0

3112

29+1.1

33+1.3

29+13

SD: Strongly disagree, DA: Disagree, N: Neutral, A: Agree, SA: Strongly agree
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Student’s satisfaction with online learning

Online learning gives the opportunity for students to cheat during
assessment

I study more efficiently with online learning

I like online more than classroom learning
Communication with lecturers and fellow students is easier with
online learning

Online learning gives more motivation for self-directed learning and
eager to prepare for learning materials before group discussion

Online learning gives similar learning satisfaction as classroom
learning

Online learning gives more learning satisfaction than classroom
learning

msEmN e 193 245 N
f1337 35 24 N
o8 346 174 s7EESZSEEN
204 354 172 620020800
o 28 255 267 6501330
113 411 167 2.70W2820W
65 415  13.32.600086NH

WA ®D MmN mSA mSD

A: Agree, D: Disagree, N: Neutral, SA: Strongly Agree, SD: Strongly Disagree

Figure 1: Student satisfaction with online learning (n=737)

Most students (54.1%) felt that online learning gives them opportunities to cheat during
assessments. However, most students, (56.7%) and (67.1%) respectively, disagreed that they
studied more efficiently with online learning and liked it more than classroom learning. The
majority (77.6%) of participating students disagreed with the statement that "online learning

gives more learning satisfaction than classroom learning" (Figure 1).
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Factors associated with satisfaction with online learning

In the unadjusted model, students in the 30-35 age range (COR =2.2, 95% CI: 1.26-3.67,p =
0.005) and those aged >36 years (COR = 8.1, 95% CI: 1.81-36.5, p = 0.006) were more likely
to be satisfied with online learning. Employed (COR = 0.4, 95% CI: 0.29-0.58, p = 0.0001)
and unmarried students (COR = 0.6, 95% CI: 0.37-0.91, p = 0.017) were less likely to be
satisfied with online over classroom learning. Variables that were significant at a level of p <
0.2 were fitted in the adjusted logistic regression model to determine key factors associated
with satisfaction with online learning. Students aged >36 years (AOR = 5.1, 95% CI: 1.06-
24.7, p = 0.042) were more likely to be satisfied with online learning while those who were
employed (AOR = 0.5, 95% CI: 0.31-0.67, p = 0.002) were less likely to be satisfied with

online learning (Table 3).

Table 3. Bivariate and Multivariate logistic regression analysis of factors associated
with satisfaction with online learning

Unadjusted Adjusted
Variable Category P-
COR 95% CI P-value AOR 95% CI
value
Gender Female 1
Male 1 0.72-1.28 0.787 - - -
Age 18-23 1
24-29 1.2 0.84-1.62 0.351 1.1 0.76-1.49 0.705
30-35 2.2 1.26-3.67 0.005%** 1.5 0.72-3.02 0.277
>36 8.1 1.81-36.5 0.006** 5.1 1.06-24.7 0.042*
Employment Unemployed 1
Employed 04 0.29-0.58 0.0001 ** 0.5 0.31-0.67 0.002%*
Marital Married 1
status Unmarried 06  037-091  0.017* 093 070274  0.357
Year of First-year 1
Study Second year 13 021-7.90 0.79 - - -
Third-year 1.2 0.20-7.44 0.828 - - -
Fourth-year 1.3 0.22-8.28 0.75 - - -
Fifth-year 2.1 0.34-13.1 0418 - - -
Six-year 1.5 0.17-13.2 0.715 - - -
Seventh-year 0.6 0.52-6.79 0.68 - - -
Postgraduate 3 0.43-20.7 0.265 - - -

COR: Crude odds ratio, AOR: Adjusted odds ratio, Cl: Confidence interval, **: P-value < 0.2 in the unadjusted

model, * P-value <0.05 in the adjusted model

10
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Discussion

We believe this is the first study in Zambia to assess students’ perspectives of and satisfaction
with online and classroom learning to provide future guidance to all key stakeholder groups.
Our study found that most students felt that blended learning should continue during and after
the pandemic. Additionally, most students felt that lecture clarifications and group discussions
were more suitable when delivered in classroom learning. Students who were aged above 36
years of age were more likely to be satisfied with online learning.

Most students in our study were in favour of the continuation of blended learning post-COVID-
19 pandemic, similar to the findings from the UK 974, In addition, similar findings were
reported from studies that were conducted across developed and developing countries including
Sweden #, Bahrain %7, Kazakhstan 84, Saudi Arabia %, Kenya %, India %7, Malaysia *, and
Bangladesh 3. This is because blended learning offers many benefits to teachers and students
including continued learning even with the closure of physical classes %°. Further, it improves
the efficient use of time by avoiding challenges with double-booked venues as well as the
lateness of the lecturer or unavoidable delays among students #3890 Furthermore, blended
learning also promotes social interaction among students as opposed to purely online learning,
which tends to motivate their learning #3°!. On top of this, blended learning also encourages
students to learn at their own pace, subsequently motivating many students who may struggle
in purely classroom learning situations 7. However, the limitations posed by the available
teaching technology infrastructure within lecture halls in LMICs can make it a challenge to
demonstrate complex processes or concepts that require the use of a projector, screen,
appropriate accessories including complex lighting, and other technological issues °>%.
Consequently, being able to engage students through their ICT equipment during online
learning can be an effective way to bridge this infrastructure gap, and we will be exploring this
further in the future.

The majority of students in our current study disagreed with the view that lecture clarifications
were better when undertaken online as opposed to physical classroom lessons. This is similar
to findings from studies conducted in the Czech Republic ** and Australia > where most
students reported that lecture clarifications were better when undertaken in face-to-face
learning than online. Another study in India also confirmed this by revealing that most students
did not favour online learning alone because they were not satisfied with the clarifications as
well as the relevance of the study materials that were given to them °¢. These findings are also
similar to those reported in a study conducted in Bahrain where students and faculty members
were more satisfied with face-to-face learning and preferred this mode of learning and teaching
over e-learning in this situation 7. Similar findings have been seen in Kenya %, Jordan !,
Tukey *°, and India '°°. However, other studies have reported that students experienced more

16.101-103 ' The differences in

satisfaction with online learning during the COVID-19 pandemic
these findings could partially be due to the different challenges faced by students when
accessing online learning and some topics that require physical skills-based learning. In
addition, difference in funding for pertinent ICT equipment and training between countries at

the start of the pandemic.
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There were also concerns with online learning in our study in terms of the potential level of
interaction with lecturers and fellow students during the lecture or workshops. Alongside this,
most students in our study felt that online learning did not give similar or more satisfaction
compared to face-to-face learning. However, our findings are in contrast to those reported in
Indonesia where students felt that clarifications were better when performed online '6. These
differences could be due to challenges that students from LMICs usually experience, including
poor internet connectivity, electricity cuts, expensive internet bundles, and a lack of internet
gadgets 3°. However, further research is necessary before we can say anything with certainty.

96,104—106’ and

Poor internet connectivity demotivates students from attending online classes
negatively affected their satisfaction and perception of e-learning 4195197 This needs to be
addressed especially among LMICs if both students and faculty members are to take full
advantage of the potential for blended learning. Additionally, there have been concerns that
teachers did not offer online learning properly, which can be demotivating for students 4. This
though has now been addressed in many LMICs by offering courses and training to lecturers

on optimal ways to deliver online lectures and tutorials 3.

Similarly in our, study, students found that group discussions conducted within classroom
settings were more favoured by them compared to online discussions, similar to studies
conducted in Kenya 3¢, Egypt %, Jordan !7, and India °¢. This is because it can be challenging
to maintain discussions virtually due to several deterrents. Deterrents include distractions in
the home environment especially if there is no designated quiet room, challenges with internet
connectivity, incompatible software, online platforms that are not user-friendly as well as

power outages >1-10%:110,

Most students in our study also preferred writing assessments (theoretical tests and
examinations) physically than online. This is because of concerns with the integrity of online

112 and Jordan ''3. However,

assessments, similar to the findings from Australia ''!, Norway
some studies reported that students preferred online assessments to physical assessments
because of their convenience !'®!!4, These differences could be due to variations in the
effectiveness and implementation of online learning across countries coupled with measures
put into place to ensure the integrity of any work submitted '. However, our current study
revealed that most students did not prefer online-based examinations even if the credibility of
the assessments was assured. Given these concerns, there is a conscious need to strengthen the
infrastructure that can support an online learning environment for examinations. This is
because our study findings align with those reported in Jordan, where students did not prefer
online examinations as there was time to prepare for exams and potential dishonesty among
candidates ''3. Additionally, most students in our study did not study efficiently using online
platforms and thus preferred face-to-face learning to e-learning. These findings though contrast
with reports from Norway where most of the students preferred online examinations online
than the physical ones on campus '%3. Similarly, a study in Spain also found that veterinary
students preferred online examinations written from home !>, These differences could again
be due to the many challenges that still exist within LMICs to take full advantage of the
potential for blended learning ''°. However, this is beginning to change °.

More efforts are needed among universities in LMICs regarding blended learning as the
majority of the students in our study experienced stress and other problems due to online

12
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learning during the COVID-19 pandemic. These findings corroborate reports from other
studies ''6-1° This could be due to most students being exposed to online learning for the first
time, which is now changing 3. Additionally, the challenges experienced by the students during

online learning, which could have contributed to stress and other mental health problems
2,10,11,14

Encouragingly, the majority of the students in the current study agreed they had enough time
to prepare learning materials before having group discussions online. However, they stated that
they did not have enough time to review all their learning materials after having online classes.
Our findings are in agreement with reports from an Egyptian study where most students did
not have enough time for online learning causing students to spend more time on learning
compared to the pre-pandemic period !°. Time management limitations contributed to students
failing to complete some requirements for certain courses *3. These factors must be taken into
consideration by lecturers in Zambia and other LMICs going forward. Having said this, in a
study conducted in Indonesia, the authors found that most students had enough time to review

their learning materials after attending online classes 6.

In our study, older students were significantly associated with satisfaction with online learning
compared to young students. This finding is supported by a study conducted among students
in Southern Italy in which older students were likely to be involved in and satisfied with online
learning '2°. However, an earlier study reported that age did not have an influence on the
satisfaction of students with online learning '?!. We are not sure of the reasons behind these
differences; however, we will be exploring this further in future studies given the concerns that
this could raise for younger students with hybrid approaches.

Overall, it is important to establish a variety of ways to help both lecturers and students adapt
and grow with online learning, building on the situation within countries, because blended
learning approaches are here to stay. In view of this, institutions must develop a variety of
strategic plans to help improve the effectiveness and efficiency of online learning for healthcare
students combined with face-to-face learning. The use of tools and techniques that will improve
interaction and communication with students during the online learning process, combined
with those to improve the robustness of formative assessments and evaluation activities, can
be included in professional development training sessions for university lecturers going
forward. We will continue to monitor and research this.

We were aware that there are some limitations to this study. Firstly, we only included three
universities; consequently, generalisation of the findings must be done with caution. Secondly,
the questionnaire was adapted from another study. However, this was piloted to enhance its
robustness. In addition, utilising self-reported measures for the study may be subjected to
exaggeration and lead to bias. Additionally, the use of a cross-sectional research design could
not effectively indicate causal inferences. Despite these limitations, we believe our findings are
robust providing direction for the future. Additional research should clarify psychological
responses including emotional stress and quality of life, and institutions should work to
improve students' learning during and post-COVID-19 era. We will be following this up in
future studies.

Conclusion
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This study found that most students felt that blended learning should continue even after the
pandemic. However, the surveyed students preferred physical classroom clarifications and
assessments compared to online learning. This underlines the importance of addressing the
needs of students for face-to-face clarification and evaluation within a blended learning
framework. There is also an identified need to develop and implement curricula that offer
blended learning to the students. In addition, the implementation of blended learning curricula
should be guided by continuous assessment and feedback from students. This will enable
educational institutions to refine and improve their approaches over time, ensuring that the
blend of online and face-to-face components remains responsive to the evolving needs of
learners.
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