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Abstract 

Background: Pharmacy students consist of undergraduate and professional pharmacy students. They are 

candidates for future pharmacist health workers who require practical experience. Offline learning with hands-on 

practice methods in health facilities supports their professional skills. Objective: This study aimed to determine 

pharmacy students' knowledge and attitude toward implementing offline learning methods during the new normal 

era. Methods: This study involved pharmacy students from Indonesia who were asked to participate in an e-

questionnaire about the vaccination program, COVID-19 health protocols, pharmacist competence, and attitude 

toward implementing offline learning. The students' scores were based on their knowledge and attitude. Statistical 

analysis was performed to compare the scores between the two groups, and a correlation test was conducted to 

assess the relationship between the students' knowledge and attitudes. Results: A total of 652 pharmacy students 

were divided into two groups, undergraduate and professional pharmacy students, in a 3:1 ratio. About 74.6% of 

undergraduate students and 78.5% of professional pharmacy students had good and moderate knowledge. The 

level of knowledge was not different between the two groups (p=0.602; p>α). Professional pharmacy students 

were more ready to engage in offline learning compared to undergraduate students (p=0.001; p<α). However, 

there was a relatively low correlation between knowledge and attitudes, with r = 0.079 (p=0.043; p<α). 

Conclusion: Professional pharmacy students are more ready for offline learning methods than undergraduate 

students, particularly in hands-on field practice.  
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INTRODUCTION 

The coronavirus (COVID-19) pandemic swept 

across the globe, including Indonesia, disrupting all 

activity sectors, including education. Even though the 

majority of schools have reopened, the educational 

system is still recuperating and reviewing the lessons. 

The pandemic affected over 1.5 billion students, 

including vulnerable young learners. Indonesia had to 

close schools for a total of 77 weeks, which is a 

relatively high number in the total duration of school 

closures compared to other Southeast Asian countries 

(e.g. Malaysia 61 weeks, Thailand 52 weeks, Vietnam 

31 weeks, Cambodia 64 weeks, etc.) (UNESCO, 2022). 

In March 2020, the Indonesian Ministry of Higher 

Education issued a distance learning or e-learning policy 

due to the COVID-19 pandemic. Based on the Joint 

Decree (SKB) of the Four Ministers (the Minister of 

Education, Culture, Research, and Technology, the 

Minister of Religious Affairs, the Minister of Health, 

and the Minister of Home Affairs of the Republic of 

Indonesia), blended learning was implemented for the 

academic year 2020/2021. Face-to-face learning was 

only allowed in schools, colleges, and universities 

located in the yellow and green zones (SKB, 2020). In 

the Odd Semester of 2022/2023, learning is encouraged 

to be carried out face-to-face while implementing health 

protocols for COVID-19 (e.g. always wearing a mask, 

washing hands with soap or sanitiser, avoiding shaking 

hands or direct contact, and keeping a distance and avoid 

crowds) (Kemendikbud RI, 2022). 

In Indonesia, pharmacy higher education is divided 

into two levels: the undergraduate pharmacy with a 

length of study of 4 years, graduates with a Bachelor of 

Pharmacy degree, and the professional education 

program with a length of study of 1 year, graduates with 

a pharmacist degree. The undergraduate program 

provides knowledge-based education, while the 

pharmacy professional program is focused on 

developing skills and experiential learning. After 

completing the pharmacy professional program, 

students are required to pass a national examination in 

order to obtain a license to practice as pharmacists. This 

national exam consists of two types: computer-based 

test (CBT) and Objective Structured Clinical 

Examination (OSCE). The CBT evaluates students' 

knowledge, while OSCE assesses their skills and 

attitudes (Mohamed et al., 2020). 

During the pandemic, several adjustments have 

been made, with the hope that all programs will run 

smoothly and achieve their goals. According to the 

Global Competency Framework (GbCF), graduates of 

pharmacy education should possess four competency 

clusters, which are (1) pharmaceutical public health, (2) 

pharmaceutical care, (3) professional character, and (4) 

organization and management (FIP, 2020). These 

clusters require four elements, namely knowledge, 

attitudes, skills, and behaviour (Engle et al., 2020). 

While distance learning (online learning) can be used to 

acquire knowledge during the pandemic, it may not be 

as effective as face-to-face learning (offline learning). 

On the other side, developing attitudes, skills, and 

behaviour requires offline activities. In a US hospital, 

the pharmacy residency program was modified during 

the pandemic to ensure that pharmacy residents' learning 

experience was not disrupted and the rotation target was 

met. The program was carried out in three scenarios, for 

illustrates: (1) hybrid learning that combined remote and 

on-site drug dispensing practice, (2) remote learning for 

ward rounds with the team, and (3) on-site learning for 

emergency services. Nevertheless, to implement such 

programs, besides the availability of human resources, 

adequate supporting facilities are also required 

(Danelich et al., 2021). 

Many people have concerns about implementing 

offline learning activities due to the risk of COVID-19 

transmission. Students, parents, lecturers, educational 

institutions, and clinical sites are all worried about 

achieving learning targets while keeping everyone safe. 

Although 55% of lecturers had a positive attitude toward 

remote education (online learning), they were unsure 

whether the attainment of learning outcomes would 

improve or worsen (Safwan et al., 2022). The majority  

of medical students believe that online learning is 

beneficial, but the pandemic has limited their 

opportunities to become specialis ts. Moreover, they fear 

being infected with SARS-CoV-2 (Turana et al., 2022). 

Online learning is less effective in developing skills, 

knowledge, and interaction levels (AlQhtani et al., 

2021). 

Offline learning activities are essential, but they 

require strict adherence to health protocols to ensure the 

safety of all personnel involved in teaching and learning 

(PBM) and their families. This study was conducted to 

determine the level of knowledge of Indonesian 

pharmacy students on vaccination, COVID-19 health 

protocols, pharmacist competence, attitudes toward 

COVID-19 prevention and protocols, and the readiness 

of pharmacy students to resume offline learning in the 

new normal era. 
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MATERIALS AND METHODS 

Study design 

The design of this study is a cross -sectional study. 

Primary data were collected from the pharmacy 

students' answers through non-probability sampling.   

Setting 

This study was conducted in October 2021 and 

received approval by the ethics committee board of the 

Faculty of Pharmacy, Universitas Airlangga (number 

43/LB/2021). Primary data were collected by 

completing answers to questionnaires. The 

questionnaires were distributed online via Google 

Forms. Participants provided informed consent before 

taking the questionnaires. 

Participants 

The respondents met the criteria: (1) Indonesian 

undergraduate or professional pharmacy student, (2) 

currently active for learning in a pharmacy study 

program (not on leave/semester off), (3) who voluntarily 

completed a survey. Participants who did not complete 

the survey were excluded.  

Study instrument 

The questionnaires consist of respondents' identity, 

i.e., name, age, gender, address, current level of 

education (undergraduate or professional pharmacy 

student), and origin of an educational institution. In 

addition, the questionnaires have 15 questions each for 

knowledge (using the Guttman scale) (Appendix 1) and 

attitudes (using the Likert scale) (Appendix 2) related to 

vaccination, the COVID-19 health protocol, pharmacist 

competency, and the readiness of the students and their 

families for offline learning. 

Data analysis 

Each correct question for knowledge is one point, 

and the score range is 0-15. All of the questions are two 

choices: true or false. In addition, the score range for 

attitude is 5-75, with the possible score for each question 

being 1, 2, 3, 4, and 5. Furthermore, the mean score for 

knowledge and attitudes is categorized into three 

categories: good (76-100%), moderate (56-75%), and 

poor (<56%).  

Respondents who are in the good and moderate 

categories are considered knowledgeable. The 

characteristics of the data were analyzed using 

univariate data analysis. The Mann-Whitney Test was 

used to compare differences in gender, age, and different 

scores of knowledge and attitudes between two groups. 

In addition, the Spearman Test was used to determine 

the correlation between the knowledge and attitudes of 

the respondents. 

 

RESULTS AND DISCUSSION 

Participants  

A total of 660 participants accessed the 

questionnaire, and 652 participants were willing to be 

respondents and filled out the entire questionnaire. Eight 

participants declined to take part in the study. The 

distribution of respondents can be seen in Table 1. The 

respondents were primarily undergraduate pharmacy 

students. The majority were female, with 414 (84.7%) 

people in the undergraduate students and 140 (85.9%) 

people in the professional pharmacy students. However, 

there was no difference between the gender and the 

educational level of the two groups (p>0.05). Mos t of 

the respondents were in the age range of 17-22 years old, 

and there is a difference between ages and respondents' 

educational levels (p<0.05). 

Knowledge of participants 

The knowledge level of the respondents can be seen 

in Table 2 and Appendix 1. The respondents have 

moderate-good knowledge about the benefits of 

vaccination, COVID-19 vaccination, and COVID-19 

health protocols, except in understanding the type of 

immunization and type of COVID-19 vaccines 

(questionnaires no 1 & 3) in poor categories. In addition, 

the study found that pharmacist competency knowledge 

is poor and requires further improvement. Overall, the 

knowledge levels of vaccines, pharmacist competency, 

and health protocols for undergraduate and professional 

pharmacy students were moderate to good, accounting 

for 74.6% and 78.5%, respectively, and no difference in 

knowledge level between both groups (p>0.05).

 

Table 1. Respondents characteristics  

Characteristics 

Level of Education 

p-value Undergraduate 

(n= 489)  

Professional program 

(n= 163) 

Gender     

0.704 Male 75 (15.3) 23 (14.1) 

Female 414 (84.7) 140 (85.9) 

Age   

0.001 17-22 448 (91.6) 51 (31.3) 

23-28 41 (8.4) 112 (68.7) 
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Table 2. Pharmacy students' knowledge about vaccination, COVID-19 health protocols, and pharmacist competency 

Level of Education 
Knowledge Category 

p-value 
Good Moderate Poor 

Undergraduate (n=489)       

0.602 

Frequency 68 297 124 

Percentage (%) 13.9 60.7 25.4 

Professional program (n=163)       

Frequency 16 112 35 

Percentage (%) 9.8 68.7 21.5 

 

Table 3. Pharmacy students' attitudes toward vaccination, COVID-19 health protocols, and their readiness for offline 

learning 

Level of Education 
Attitude Category p-value 

Good Moderate Poor  

Undergraduate (n=489)       

0.001 

Frequency 341 147 1 

Percentage  69.7 30.1 0.2 

Professional program (n=163)       

Frequency 134 29 0 

Percentage  82.2 17.8 0 

 

Attitude of participants 

Table 3 shows the distribution of the respondents 

based on their level of attitude. Undergraduate and 

professional pharmacy students' attitudes were mainly in 

the good attitude category, with 341 (69.7%) 

undergraduate students and 134 (82.2%) professional 

students. Only one person (0.2%) in the undergraduate 

students had a poor attitude category. There was a 

difference between the attitudes of undergraduate and 

professional pharmacy students (p <0.05). 

Correlation of knowledge and attitude participants 

A Spearman test was performed to establish the 

correlation between the knowledge and attitudes of the 

respondents. The results showed a p-value of 0.043 

(p<0.05), indicating a significant correlation. However, 

the correlation coefficient (z) was only 0.079, indicating 

a very weak correlation between knowledge and 

attitude. Despite this, the respondents' knowledge still 

had an impact on their attitudes. 

Discussion 

This study was conducted to determine the level of 

Indonesian pharmacy students' knowledge about 

vaccination, COVID-19 prevention and protocols, 

pharmacist competency, attitudes towards, and the 

readiness of pharmacy students for offline learning in 

the new normal era. Offline learning is face-to-face 

learning carried out by pharmacy students after a period 

of distance learning due to large-scale social restrictions 

(Indonesian: pembatasan sosial berskala besar (PSBB)). 

There are still barriers to implementing offline learning, 

while offline learning is necessary for competency 

achievement (Turana et al., 2022). Information related 

to student knowledge for prevention, health protocols 

for COVID-19, and attitudes toward offline learning is 

needed. 

From this study, female respondents dominate both 

undergraduate and professional pharmacy students. This 

aligns with the statement that 70% of health workers 

worldwide are women (WHO, 2019). Of health workers 

in Indonesia, especially general practitioners, 

pharmacists, and nursing professionals, more than 60% 

are female (Efendi & Kurniati, 2020). Meanwhile, the 

age difference in this study is due to differences in 

educational levels, where professional pharmacy 

students will be older than undergraduate students. 

Students of pharmacy are prepared to become 

change agents by acquiring the necessary knowledge, 

skills, attitudes, and values to meet complex demands, 

including human, technology, and data literacies 

(Mohamed et al., 2020).  

The knowledge levels regarding vaccinations, 

health protocols, and pharmaceutical competencies for 

undergraduate and professional pharmacy students are 

moderate to good, 74.6% and 78.5%, respectively 

(Table 2). Undergraduate and professional pharmacy 

students also have good attitudes categories for being 

willing to COVID-19 and, understand the importance of 

vaccination and health protocol, but they are more 

prominent in professional pharmacy students (82.2%) 

compared to undergraduate students (69.7%) (Table 3). 

There was no significant difference in knowledge 

between the two groups (p=0.602), while attitudes had a 

significant difference (p=0.001). The Spearman test 

results show that there is a significant relationship 
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between knowledge and attitude (p=0.043). However, 

the correlation coefficient (z) is only 0.079, indicating a 

very weak correlation between knowledge and attitudes. 

The attitudes towards preventing the spread of COVID-

19 and following health protocols are very positive. 

Both undergraduate and professional pharmacy students 

are willing to be vaccinated, understand the importance 

of vaccination, and have been implementing health 

protocols such as wearing masks and washing hands. 

They are also aware of how to behave in crowded 

environments to minimize the risk of infection. A large 

percentage of undergraduate students (83%) and 

professional pharmacy students (93.3%) expressed the 

need for offline learning. However, a positive attitude 

toward readiness for offline learning is more 

pronounced in the group of professional pharmacy 

students (84,7%) compared to undergraduate students 

(67,9%) (questionnaires no.7 and 8 in Appendix 2). 

Therefore, strengthening education and motivation for 

offline learning needs to be carried out, especially for 

professional pharmacy students. Professional students 

need face-to-face learning, especially skill development 

and direct practice in the field to support national exam 

preparation (CBT & OSCE). One of the learning outputs 

of professional pharmacy students is required to pass the 

national exam to obtain a license or legal permit to 

practice as a pharmacist (Mohamed et al., 2020).  

During the COVID-19 pandemic, pharmacists, 

pharmacy technicians, residents, and intern students 

played a crucial role in providing essential patient 

services and contributing to public well-being in various 

settings such as hospitals, clinics, and community  

pharmacies in high- and low-middle-income countries 

(Goff et al., 2020). It is essential to adopt technology to 

ensure the safety of patients and health workers. Using 

virtual presence during limited ward rounds can reduce 

the transmission of the virus while still allowing for 

ongoing service responsibility. Accordingly, offline 

learning can be safely implemented by following the 

appropriate protocols (Goff et al., 2020; Mohamed 

Ibrahim et al., 2021). 

From this study, pharmacy students received good 

support from their families to carry out offline learning. 

However, support for offline learning is also more 

significant from the families of professional pharmacy 

students (82,8%) than undergraduate students (66,9%) 

(questionnaire no.9 in Appendix 2). Some parents still 

prefer online learning, so it is essential to educate and 

communicate with them about COVID-19 prevention, 

learning protocols during pandemics, and the 

importance of offline learning to fulfil pharmacy 

competencies. Similar results regarding the willingness 

of parents in Indonesia to support the implementation of 

offline learning for their children in early education 

were reported by Sutini et al (2022). It was found that 

parents with elementary school children in Indonesia 

have good knowledge, beliefs, and attitudes to 

supporting their children to take part in offline learning 

during the COVID-19 pandemic (Sutini et al., 2022). 

 

CONCLUSION 

The level of knowledge regarding vaccination, 

COVID-19 prevention and protocols, and pharmacist 

competency was not different between undergraduate 

and professional students. However, there are 

differences in their attitudes, with professional 

pharmacy students being more ready for offline learning 

methods than undergraduate students. 
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Appendix 1. Frequency and percentage of the correct answers related to pharmacy students' knowledge  

No Questions 

Level of Education 

Undergraduate 

pharmacy  

(n=489) 

Professional 

pharmacy 

(n=163) 

1 Vaccination is a process for getting passive immunity. 147 (30.1) 39 (23.9) 

2 Convalescent plasma therapy is a process to get ready-to-use 

antibodies. 

427 (87.3) 140 (85.9) 

3 The Sinovac COVID-19 vaccine is the whole virus vaccine 

category that weakened. 

107 (21.9) 38 (23.3) 

4 The Astra Zeneca's COVID-19 vaccine is a category viral 

vector vaccine. 

424 (86.7) 147 (90.2) 

5 The efficacy of the Sinovac vaccine in Indonesia is reported to 

be 65%, which means there will be a 65% reduction in cases in 

the vaccinated population compared to the placebo group 

373 (76.3) 110 (67.5) 

6 The characteristics of the subjects and placebo influence the 

vaccine efficacy value. 

425 (86.9) 152 (93.3) 

7 Storage of Astra Zeneca vaccine at -20oC. 282 (57.7) 114 (69.9) 

8 Vaccination is needed to obtain immunity, preventing the 

spread of infectious diseases. 

451 (92.2) 145 (89.0) 

9 Dispensing pharmacy is included in pharmaceutical supplies 

management. 

431 (88.1) 123 (75.5) 

10 Aseptic dispensing is included in the pharmaceutical supplies 

management  

78 (16.0) 44 (27.0) 

11 Being able to develop practices that are beneficial to society 

and gain national and international recognition are two of the 

competencies that new graduate pharmacists must have.  

49 (10.0) 14 (8.6) 

12 The highest transmission of COVID-19 is caused by the 20-

34-year-old group. 

367 (75.1) 124 (76.1) 

13 Prevention COVID-19 disease can minimized by using two 

layers of masks, namely surgical masks and cloth masks. 

442 (90.4) 159 (97.5) 

14 Washing hands after removing a mask does not reduce the risk 

of preventing infection the COVID-19. 

371 (75.9) 122 (74.8) 

15 Maintaining a distance of around 50cm is one of the strategies 

for preventing COVID-19 disease. 

314 (64.2) 106 (65.0) 
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Appendix 2. Frequency and percentage related to pharmacy students' attitudes 

No Statements 

Level of Education 

Undergraduate pharmacy (n=489) Professional pharmacy (n=163) 

Strongly 

Agree 
Agree 

Slightly 

Agree 
Disagree 

Strongly 

Disagree 

Strongly 

Agree 
Agree 

Slightly 

Agree 
Disagree 

Strongly 

Disagree 

1 To reduce the risk of COVID-19 infection, 

I am willing to vaccinate. 

382 (78.1) 85 (17.4) 22 (4.5) 0 (0.0) 0 (0.0) 143 (87.7) 18 (11.0) 2 (1.2) 0 (0.0) 0 (0.0) 

2 I am ready to communicate the importance 

of vaccination in preventing the spread of 

COVID-19. 

280 (57.3) 167 (34.2) 34 (7.0) 6 (1.2) 2 (0.4) 99 (60.7) 59 (36.2) 5 (3.1) 0 (0.0) 0 (0.0) 

3 I recommend vaccination to my family 

members. 

319 (65.2) 133 (27.2) 33 (6.7) 4 (0.8) 0 (0.0) 132 (81.0) 25 (15.3) 5 (3.1) 1 (0.6) 0 (0.0) 

4 In my family, there are family members 

who are not willing to be vaccinated. 

34 (7.0) 56 (11.5) 109 (22.3) 87 (17.8) 203 (41.5) 6 (3.7) 16 (9.8) 23 (14.1) 28 (17.2) 90 (55.2) 

5 I prevent the transmission of COVID-19 by 

always implementing the COVID-19 

protocols. 

371 (75.9) 104 (21.3) 11 (2.2) 2 (0.4) 1 (0.2) 129 (79.1) 27 (16.6) 6 (3.7) 1 (0.6) 0 (0.0) 

6 I implement health protocols in the main 

family. 

264 (54.0) 154 (31.5) 51 (10.4) 13 (2.7) 7 (1.4) 87 (53.4) 50 (30.7) 21 (12.9) 3 (1.8) 2 (1.2) 

7 To achieve pharmacist competency, I need 

offline learning. 

258 (52.8) 148 (30.3) 66 (13.5) 9 (1.8) 8 (1.6) 111 (68.1) 41 (25.2) 10 (6.1) 0 (0.0) 1 (0.6) 

8 I am ready to do offline learning. 158 (32.3) 174 (35.6) 118 (24.1) 27 (5.5) 12 (2.5) 93 (57.1) 45 (27.6) 21 (12.9) 3 (1.8) 1 (0.6) 

9 Currently, my parents (family) allow me to 

do offline learning. 

157 (32.1) 170 (34.8) 108 (22.1) 39 (8.0) 15 (3.1) 82 (50.3) 53 (32.5) 23 (14.1) 3 (1.8) 2 (1.2) 

10 I feel safe not to wash my hands after 

removing the mask. 

27 (5.5) 17 (3.5) 54 (11.0) 124 (25.4) 267 (54.6) 6 (3.7) 8 (4.9) 17 (10.4) 41 (25.2) 91 (55.8) 

11 I have to do six steps of washing my hands 

to make sure they are clean. 

331 (67.7) 125 (25.6) 31 (6.3) 2 (0.4) 0 (0.0) 116 (71.2) 39 (23.9) 8 (4.9) 0 (0.0) 0 (0.0) 

12 I feel that coming to a dinner gathering 

with friends or family will be safe as long 

as the air ventilation is open. 

57 (11.7) 128 (26.2) 195 (39.9) 75 (15.3) 34 (7.0) 19 (11.7) 42 (25.8) 58 (35.6) 36 (22.1) 8 (4.9) 

13 Online learning can improve all my skills 

as a future pharmacist. 

87 (17.8) 108 (22.1) 163 (33.3) 79 (16.2) 52 (10.6) 37 (22.7) 20 (12.3) 40 (24.5) 40 (24.5) 26 (16.0) 

14 I feel safe around healthy-looking people. 134 (27.4) 135 (27.6) 131 (26.8) 51 (10.4) 38 (7.8) 43 (26.4) 27 (16.6) 51 (31.3) 28 (17.2) 14 (8.6) 

15 I feel that to minimize crowds with other 

people, I don't need to exercise. 

19 (3.9) 37 (7.6) 128 (26.2) 155 (31.7) 150 (30.7) 5 (0.8) 6 (3.7) 56 (34.4) 51 (31.3) 45 (27.6) 

  


