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Introduction

Globally, a highly infectious disease caused by a new virus
(Coronavirus) emerged in Wuhan City, China in December
2019 (WHO, 2020). As of 12th October 2020, there were

Abstract

Context: Globally, every school and college of pharmacy is challenged to respond to the
impact of COVID-19 on pharmacy education and must find ways to continue to
communicate with colleagues and educate their students. Aims: To describe the impact
of COVID-19 on undergraduate pharmacy students’ education and learning in Nigeria.
Methods: This was a cross-sectional study with an online questionnaire. A validated
questionnaire was used to collect data from the students. Associations between learning
and respondents’ characteristics were determined with either chi-square test or fisher’s
exact test at p<0.05. Results: Most of the students (91.0%, n=343/377) were not taught
during COVID-19 school closures in Nigeria. The school closures had a significant effect on
the academic lives of most students (99.2%, p<0.05). Extension of graduation year was the
highest (24.2%) academic impact. High cost of internet data (28.6%) was the most
common challenge with online learning among the students. A marked proportion (70.9%,
(p<0.05) of the students preferred a combination of online and face-to-face learning
methods after the pandemic. Conclusions: COVID-19 has impacted pharmacy education
in Nigeria due to the discontinuity of learning, a lack of effective online learning, and an
extension of students’ expected year of graduation. A combination of online and
face-to-face learning methods was perceived to be better after the pandemic. This finding
highlights the need for Nigerian pharmacy educators to tap into the opportunities
presented by the pandemic to improve pharmacy education and ultimately pharmacy
practice in the country.

countries/regions worldwide (Johns Hopkins University,
2020); a number that has continued to increase. Of these
numbers, Nigeria contributed 60,266 confirmed cases,
and 1,115 deaths (Nigeria Centre for Disease Control,

37,544,120 confirmed cases and 1,077,082 deaths in 188 2020).
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As of 6th April, 2020, over one million enrolled learners at
all levels of learning worldwide have been affected by this
pandemic (UNESCO, 2020a). Therefore, teaching and
learning have been impacted in the most direct way,
primarily due to schools being closed and the absence of
options for face-to-face interactions for an extended
period in most countries, especially in low-and medium-
income countries (LMICs).

The impact of COVID-19 on higher education has
challenged every school and college of pharmacy
worldwide to devise ways to sustain connectivity and
communication with colleagues and students (Sorensen,
Lin, & Allen, 2020). In view of this, after understanding
that the COVID-19 pandemic and mitigating measures
would last for months, most developed countries swiftly
moved to online teaching and learning at the tertiary level
(Stone & Pate, 2020). Regrettably, numerous higher
education institutions in most developing countries,
including Nigeria, are not well prepared to implement
online teaching and learning (Toquero, 2020).

From the Nigerian perspective, in an effort to contain the
spread of the virus, the National Universities Commission
(NUC) ordered the indefinite closure of universities
nationwide effective from 23rd March 2020 (Azeezat,
2020). With this sudden and unprecedented development,
the only academic continuity option available for
exploration for colleges and universities was remote
teaching and learning.

Most pharmacy schools in Nigeria offer a five-year
Bachelor of Pharmacy (B.Pharm.) degree programme
(Okoro & Biambo, 2020). Recently, a six-year Doctor of
Pharmacy (Pharm.D.) programme was approved by the
apex education regulatory agency (National Universities
Commission) in Nigeria (Pharmanews, 2016). The
implication of this approval is that Nigerian universities
offering pharmacy programmes are expected to gradually
phase out the B.Pharm. programme and replace it with
the Pharm.D. programme. These universities produce an
estimated average of 1,200 new pharmacists per year
(Ekpenyong et al., 2018).

Currently, there are 24 pharmacy schools in Nigeria (22
public pharmacy schools [16 federal and 6 state], and two
private pharmacy schools) (Famodun, 2019). The
benchmark for pharmacy education in Nigeria encourages
face-to-face didactic lectures, tutorials, case studies,
presentations, and practical sessions as the methods of
imparting knowledge to pharmacy students (Pharmacists
Council of Nigeria, 2020). Though some universities in the
country, especially privately and some state-owned
institutions have embraced online learning (Okocha,
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2020), the fact is that most universities in the country lack
basic technological infrastructure and innovations to
thrive amidst the pandemic. This is largely due to poor
digital infrastructure and access to teaching resources, low
manpower development especially academic personnel,
and poor quality research which constitute persistent
constraints to the delivery of quality higher education,
including pharmacy education in developing nations
(Anderson, et al., 2014). Therefore, the additional impact
of COVID-19 pandemic on pharmacy education in the
country is grave because most pharmacy students were
either in the process of commencing experiential learning
programmes or undergoing terminal assessments.

The COVID-19 pandemic, without a doubt, constitutes a
burden on the Nigerian students, including pharmacy
students, in addition to the myriad problems already
confronting them at university (Ige, 2014). Therefore, the
objectives of the study were to assess the current learning
status of undergraduate pharmacy students in Nigeria; the
extent to which COVID-19 pandemic schools’ closure
impacted their academic lives; the challenges of online
learning among them; and to explore their perspectives of
a ‘new normal’ post-COVID-19 teaching and learning
strategy for undergraduate pharmacy students in the
country.

Methods

Study design and settings

This was a descriptive cross-sectional online national
survey among undergraduate pharmacy students in all 24
pharmacy schools in Nigeria.

Sample size calculation

The minimum sample size required for the study was
calculated using an online Raosoft sample size calculator.
In calculating the sample size, the approximate population
of Nigerian undergraduate pharmacy students in
2019/2020 academic year (15,000), 5.0% margin of error,
and a 95.0% confidence interval were used. Thus, the
recommended sample size for the study was 375. In
anticipation of 20.0% non-response, sample size was
increased to 450.

Participants

The undergraduate pharmacy students in Nigeria
constituted the study population. The inclusion criteria
were: being an undergraduate pharmacy student in the
2019/2020 academic year, with internet access, active
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WhatsApp account, and willingness to participate in the
study. The exclusion criteria were: being withdrawn from
pharmacy programme, post-graduate pharmacy students,
non-pharmacy students, inactive WhatApp account, lack
of internet access, and unwillingness to participate in the
study. The participants were conveniently selected from
all the pharmacy schools in Nigeria using WhatsApp.

Study instrument

The instrument used was a validated questionnaire that
contained two sections. The first section had questions on
the demographic and school-related characteristics. The
second section contained 12 questions on students’
perspectives of pharmacy education amidst the COVID-19
pandemic. Of the 12 questions, four were dichotomous
(‘Yes’ and ‘No’), and six were multiple-choice, while the
remaining two-items were rated on a 5-point Likert scales,
ranging from ‘Strongly agree’ to ‘Strongly disagree’. The
research objectives guided the development of the
instrument. The questionnaire items were generated from
a review of relevant literature and the contents of
International Pharmaceutical Federation (FIP) impact of
COVID-19 on pharmacy education, as well as remote and
online education during COVID-19 webinars of 28th May
and 3rd June 2020, respectively (FIP, 2020).

The 12-items generated were subjected to content
validity by three experts in pharmacy education, while
items' face validity was conducted among ten pharmacy
students who were excluded from the main study.
Ambiguous words or items with high non-responses were
reworded to ensure clarity. Thereafter, a pilot study was
conducted using 20 pharmacy students who were also
excluded from the main study. The questionnaire had an
adequate average Cronbach’s alpha of 0.643.

Ethical considerations

Participation was voluntary and informed consent was
obtained from all the study participants. Before
completing the questionnaire, a mandatory informed
consent field must be checked by the participants to gain
access to the study questions. Participants were assured
of anonymous data collection. Ethical approval for the
study was granted by the Research Review Board of the
Faculty of Pharmacy, University of Maiduguri, Nigeria.

Data collection

Data were collected online using Google Forms over a
three-week period (20th July to 9th August 2020) via the
WhatsApp platform. The information collected included
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respondents’ demographic and school characteristics such
as age, gender, location of the university, ownership of
the university, and COVID-19 academic perspectives.

Statistical analysis

For statistical analysis, the 5-point Likert scales were
dichotomised (‘Disagree’ [neutral, disagree, and strongly
disagree], and Agree [agree, and strongly agree]).
Participants' demographic characteristics and responses
were summarised using descriptive statistics (frequency,
percentage, mean, and standard deviation). Chi-square test
or Fisher’s exact test was used to investigate relationships
between learning and respondents’ characteristics.
Probability values <0.05 were considered statistically
significant.

Results

Of the 450 students who were invited to participate in the
study, 377 completed the questionnaire giving a response
rate of 83.8%. The mean age of the respondents was
22.1#3.0 years. A majority (90.7%, n=342/377) were
between the age range of 25 years and less; 53.1% were
females. Most of them were from public universities
(92.8%, n=350/377). The detailed respondents’
demographic information is presented in Table I.

Table I: Demographic characteristics of the respondents
(N=377)

Variable n (%)
Age (years)

<25 342 (90.7)
>25 35 (9.3)
Gender

Female 200 (53.1)
Male 177 (46.9)

School ownership
Private 27 (7.2)
Public 350 (92.8)

School location
North 189 (50.1)
South 188 (49.9)

The most common personal learning effort during
COVID-19 school closure reported by the respondents was
studying at home (32.7%, n=179/547). Nearly all (99.2%,
n=374/377) respondents reported that the COVID-19
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school closure had impacted their academic lives with a
significant difference. Extension of the expected year of
graduation was ranked-highest (24.2%, n=296/1221)
among the academic impacts of COVID-19 school closures
by the respondents (Table II).

Table II: Respondents reported personal learning efforts
during COVID-19 schools closure and the impacts of the
pandemic on their academic lives

Variable n (%)

Students personal learning efforts during COVID-19 schools closuret

Studying at home 179 (32.7)

I have not been studying since schools closure 132(24.1)

Online discussion with fellow pharmacy students 96 (17.6)

Online courses participation 82 (15.0)

Online conferences/webinars participation 58 (10.6)
Has COVID-19 schools closure impacted your academic life?*

No 3(0.8)

Yes 374(99.2)
Specific impactst

My stay in pharmacy school has been extended 296 (24.2)

| have started forgetting what | learned before the COVID-19

schools closure 266 (21.8)

My examinations were suspended 209 (17.1)

| have not been able to learn new things again with respect to

my pharmacy programme 185(15.2)

Extra financial burden to me 161 (13.2)

My project work has been suspended 104 (8.5)

*Fisher exact test significant at p<0.05; tMultiple responses were allowed; #Percentage
was based on the total number of respondents on each item

Table Ill: Association between teaching during COVID-19
schools closure and respondents’ school characteristics
(N=377)

Is your school teaching
during COVID-19 schools

Variable closure? p-value
Total No Yes
N (%) n (%) n (%) ¥
School ownership
Private 27(7.2)  6(222) 21(77.8) 185.640 <0.001*
Public 350(92.8) 337(96.3) 13(3.7)

School location
North 189(50.1) 181(95.8) 8(4.2)
South 188(49.9) 162(86.2) 26(13.8)

10.579 0.001*

*Chi-square test (x?) significant at p<0.05

There was no continued learning for a significant majority
(91.0%) of undergraduate pharmacy students during
COVID-19 school closure in Nigeria. Similarly, significant
proportions (77.8%, n=21/27 and 13.8%, n=26/188) of the
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respondents from private universities and universities
located in southern Nigeria reported continued learning
during COVID-19 school closure, respectively (p<0.05)

Table IV: Respondents reported online learning
methods, challenges and perspectives on way forward
for pharmacy education in Nigeria

Variable n (%)*
Is your school teaching online?
No 4(11.8)
Yes 30(88.2)
Online teaching platformt
Cloud meeting apps 28 (59.6)
Messaging apps 11 (23.4)
Students e-learning portal 8(17.0)

Is the online teaching real time?

No 4(13.3)
Yes 26 (86.7)
Non real time methodt
Shared lecture video links 4(57.1)
Topics sent through text messages 3(42.9)

Non real time mode of deliveryt
Document-based reading materials only sent through email 4 (22.2)
Students e-learning portal 4(22.2)
Document-based reading materials only sent through

whatsApp or telegram 4(222)

Lecture videos only sent through email 3(16.7)
Lecture videos only sent through whatsApp or telegram or

you tube 3(167)

Online learning challengest

High cost of internet data 30 (28.6)
Poor internet connectivity/coverage 26 (24.8)
Poor ICT/digital skills of my lecturers 19(18.1)
Erratic/epileptic power supply 13(12.4)
High cost of personal computer and smart phone 13 (12.4)
My poor ICT/digital skills 4(3.8)

Online learning only should be a new normal for pharmacy education in
Nigeria*
Disagree 216 (57.3)
Agree 161 (42.7)

A combination of online & face-to-face learning should be a new normal
for pharmacy education in Nigeria*

Disagree 110(29.2)
Agree 267 (70.8)

*Chi-square test (x?) significant at p<0.05;tMultiple responses were allowed;
#Percentage was based on the total number of respondents on each item; ICT=
Information and Communication Technology

Of the students who reported continued learning despite
COVID-19 school closure, 88.2% of them were engaged in
online learning by their school. Cloud meeting apps were
the most utilised online learning platform (59.6%,
n=28/47) among these students. Those who were
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engaged in online learning by their schools reported high
cost of internet data (28.6%, n=30/105) as their most
common challenge with online learning. A significant
(57.3%, n=216/377, x2 =8.024, p=0.005) proportion of the
students disagreed that online learning alone could serve
as a better post-COVID-19 pandemic learning method.
Also a considerable proportion (70.9%, n=267/377,
X2=65.382, p<0.001) of the study population valued a
combination of online and face-to-face learning methods
as a new normal post-COVID-19 teaching and learning
strategy for pharmacy students in Nigeria as shown in
Table IV.

Discussion

Despite the high number of respondents who reported
that they studied on their own at home, a considerable
proportion reported that they had not been able to study
as much as necessary since the school shutdown due to
COVID-19 pandemic. This highlights the need for online
learning to ensure continuity of learning among pharmacy
students even after this pandemic. Similarly, a significant
proportion of the study participants reported that
COVID-19 school closure had impacted their academic
lives. The most common impact reported by the
respondents was the extension of their expected year of
graduation which comes with a lot of other implications.
Education funding is critical in developing nations where
scholarships are difficult to secure for most students and
student loans are also non-existent or inefficient in these
countries (Kossey, & Ishengoma, 2017; Okoro, Muslim, &
Biambo, 2020). In addition, the temporary closure of
schools and suspension of classroom activities has left
undergraduate pharmacy students in a completely new
situation without a clear idea of how long the impact will
last, and feeling its immediate effect on their daily life,
cost of living and other financial burdens and, naturally, on
the continuation of their studies.

A significant proportion of the respondents from private
universities compared to those from public universities
reported continued learning from their institutions
despite the schools’ physical closure. Better funding of
education by the private sector could explain this finding
(Akpotu, & Akpochafo, 2009). Additionally, private
universities’ ability to ensure educational continuity for
their students amid the current crisis may be due to their
emphasis on the integration of technology in learning
(Okocha, 2020). They are better equipped with online
learning capability that allows them to adapt to and
provide uninterrupted services to their students in a
variety of situations, such as the ongoing COVID-19 crisis

Pharmacy Education 20(2) 242 - 248

Impact of COVID-19 on pharmacy education in Nigeria

(Okocha, 2020). This highlights the need for public
universities to invest in ICT. Using technology is now
essential for academics to teach students remotely in
view of the large proportion of the respondents in the
current study who were unable to study or learn on their
own since the school shutdown. Regrettably, poor
funding of education by the Nigerian government with an
attendant consequence of little or no special fund
allocation for the latest technologies and ICT initiatives in
the public education sector has resulted in a lack of basic
infrastructure to support online teaching and learning in
the public higher education institutions. For example, the
Nigerian government allocated only 6.7% of the 2020
budget to the education ministry (Amoo, 2019) far below
the 15 - 20% recommendation by the United Nations
Educational, Scientific and Cultural Organisation (UNESCO)
(UNESCO, 2015).

Nevertheless, a few public universities that offer online
learning are owned by some state governments who have
declared a state of emergency in their education sector
with improved funding. Similar to the Nigerian scenario, in
Pakistan, it was reported that only a few higher
institutions were able to introduce effective online classes
during the initial months of COVID-19 due to the limited
resources of the institutions (Adnan & Anwar, 2020).
Conversely, in the developed countries, for example, the
United States of America, despite pharmacy students
being affected by and experiencing COVID-19 in unique
ways; most colleges of pharmacy amidst COVID-19
lockdown swiftly switched to online teaching and learning
within a reasonable short period of time (Stone & Pate,
2020). Pharmacy students from some of these schools
were able to complete their practice experiences in an
online format (Stone & Pate, 2020).

The current study also revealed that a significant number
of pharmacy students from pharmacy schools in southern
Nigeria had continued learning during this pandemic
compared to those from the northern part of the country.
The presence of the only two private pharmacy schools in
the south compared to none in the north may have been
a contributing factor for this finding. However, of the
students that had continued learning despite COVID-19
school closure, a majority reported that their schools
offered online teaching to them via cloud meeting apps
such as Zoom. It has been reported that video-
conferencing applications such as Zoom and Webmax are
throwing universities a lifeline (Kandri, 2020).

The most frequently encountered challenges with online
learning among the respondents were the high cost of
internet data and poor connectivity/coverage. This is
comparable to the poor signal availability/strength and
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high cost of internet services reported among Pakistani
higher education students (Adnan & Anwar, 2020), and
network congestion reported among Chinese students
(Chen et al., 2020). According to the UNESCO global
survey findings, poor internet connectivity, social isolation,
and general anxiety were the main concerns with online
learning for students in higher education during the
pandemic (UNESCO, 2020b). The slight variation between
these findings and that of the current study is difference in
the study scope. Contrary to the Nigerian experience, free
internet data was offered to university students for online
teaching and learning during this pandemic in South Africa
(Ukpong, 2020).

Furthermore, an overwhelming majority of respondents
to the current study valued a combination of online and
face-to-face learning methods as a new normal post-
COVID-19 teaching and learning strategy for pharmacy
students in Nigeria. In agreement with this finding,
Diploma in Pharmacy students in Malaysia also favoured a
blended learning approach (Lean et al., 2020). This finding
is also consistent with that of other previous studies which
reported that blended learning is more preferable and
suitable for training healthcare professionals (Rowe, Frantz,
& Bozalek, 2012; Duque et al., 2013; Makhdoom et al.,
2013; Figueroa et al., 2020). These findings corroborated
that of other studies which have shown that online
teaching and learning has been growing in the form of a
collaborative, rather than a substitute, teaching tool
(Lorenzoni et al., 2019; Adnan & Anwar, 2020). For
effectiveness and sustainability, face-to-face contact with
an instructor is necessary for online teaching and learning.

Limitations

The main limitation of the study is the use of self-reported
method only which may be subject to response bias, and
the use of mixed methods design is recommended to
overcome this concern. The other is that the cross-
sectional design of the study prevents the tracking of
changes in the perspectives of the respondents over time.
Lastly, convenience sampling may affect the generalisation
of the study findings to other nations that share similar
characteristics with respect to pharmacy education.

Conclusions

There was discontinuity of learning for the majority of
undergraduate pharmacy students in Nigeria during the
COVID-19 school closure. Moreover, COVID-19 schools’
closure impacted on the academic lives of the students.
The high cost of internet data was the most commonly
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reported challenge with online learning. A combination of
online and face-to-face learning methods was perceived
as a better post-COVID-19 new normal for pharmacy
education in Nigeria. Therefore, the study findings
highlight the need for Nigerian pharmacy educators to
learn from the opportunities presented by the pandemic
to improve pharmacy education and eventually practice in
the country.
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