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INTRODUCTION 

The pharmaceutical industry, characterized by advancements in personalized medicine and gene therapies, operates within 

a complex regulatory landscape that demands stringent quality standards, extensive clinical trials, and careful navigation of 

drug pricing and vaccine development debates1. Success in this field requires a multifaceted skill set, encompassing 

pharmaceutical sciences, regulatory knowledge, effective communication, and practical experience2. Assessing the 

readiness of aspiring professionals in this area is crucial to addressing the evolving challenges and ensuring a successful 

career in the pharmaceutical industry. 

The transition from academia to the pharmaceutical industry presents significant challenges for pharmacy graduates. 

Previous studies have highlighted knowledge gaps in regulatory compliance and industry intricacies, underscoring the 

need for targeted educational interventions3,4. Research on the evolving pharmaceutical landscape further emphasizes the 

importance of equipping students with industry-specific skills5. To address these challenges, educational initiatives such as 

guest lectures, industry talks, and national seminars are crucial. These interventions can bridge the gap between theoretical 

knowledge and practical industry requirements, fostering a smoother transition for pharmacy graduates6. 

National pharmacy seminars serve as valuable educational platforms for pharmacy students, offering insights into the 

multifaceted roles and challenges of the pharmaceutical profession7. Despite the growing importance of professional 
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 Abstract 

The pharmaceutical industry is undergoing rapid evolution, 
characterized by a complex regulatory landscape and the need 
for diverse skill sets. This study aimed to assess pharmacy 
students’ perceptions of the pharmaceutical industry and the 
impact of a dedicated seminar on their career aspirations and 
knowledge. A pre-post online survey was administered to 55 
undergraduate pharmacy students at the National Pharmacy 
Seminar 2024, hosted by Jakarta Global University. Data were 
analyzed using descriptive statistics and the Wilcoxon signed-
rank test (p ≤0.05). Results indicate a strong preference for 
careers in state-owned pharmaceutical companies (63.6%) and 
research and development departments (34%). The seminar 

significantly enhanced participants ’  understanding of 

pharmacists’ roles, industry complexities, drug development 
challenges, and regulatory requirements. Notably, 93% of 
participants reported that the seminar met their expectations 
and provided valuable insights for future career exploration. 
These findings underscore the importance of educational 
interventions in shaping pharmacy students’ career trajectories 
and aligning their knowledge with the dynamic pharmaceutical 
industry. 
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development seminars, research exploring pharmacy students' perceptions and expectations of these programs remains 

limited. This study aimed to delve into the perceptions and expectations of pharmacy students who participated in such a 

seminar, shedding light on their understanding of the industry and their aspirations for future careers. By understanding 

their perspectives, we can identify areas for improvement in pharmacy education to ensure that students are well-prepared 

to navigate the complexities of the pharmaceutical field. 

 

MATERIALS AND METHODS 

Materials 

This study involved 63 undergraduate pharmacy students from Jakarta Global University, Depok, Indonesia, who 

participated in the "National Pharmacy Seminar 2024: Shaping the Future in Industry, Hospital, and Entrepreneurship," 

held on January 20, 2024. A purposive sampling method was employed to recruit students who attended the seminar.  Of 

the initial 63 participants, 55 completed both the pre- and post-seminar surveys. The seminar focused on exploring the 

professional roles of pharmacists in three distinct domains: the pharmaceutical industry, hospital settings, and herbal 

entrepreneurship. The primary data collection tools for this study were online surveys administered through Google Forms.  

The pre-seminar survey link is available at: https://s.jgu.ac.id/pre-seminar and the post-seminar survey link is available at: 

https://s.jgu.ac.id/post-seminar. 

Methods 

To assess the impact of the seminar on students' knowledge and career interest, an online survey was administered before 

and after the event. The survey instrument was developed through a review of existing literature and consultations with 

practicing pharmacists8. A pilot test with a small group of pharmacy students was conducted to refine the survey questions 

for clarity and reliability. The survey consisted of questions related to participants' knowledge of the pharmacist's role in the 

pharmaceutical industry, career interest in the industry, and demographic information such as gender, class category, and 

academic year9. All survey responses were collected using a four-point Likert scale. 

Data analysis 

Data analysis was conducted using IBM SPSS version 26. Quantitative data collected from the survey were entered into 

Excel and subsequently uploaded to SPSS 26 for statistical analysis. Descriptive statistics were calculated to summarize the 

relevant variables. To assess changes in mean scores between the pre- and post-seminar surveys, the non-parametric 

Wilcoxon signed-rank test was employed. A p-value of ≤0.05 was considered statistically significant. 

 

RESULTS AND DISCUSSION 

The examination of survey demographic data, involving a participant cohort of 55 individuals, revealed distributions across 

key variables as illustrated in Table I. In evaluating the student's interest in the pharmaceutical industry, participants were 

queried about their future career preferences within pharmaceutical companies. Four students (7.3%) expressed interest in 

local companies, 16 (29.1%) in multinational enterprises, and 35 (63.6%) in state-owned companies. Additionally, their 

departmental preferences were assessed, with 34% favoring research and development, followed by 16% and 15% for 

production and quality control, respectively, among the 67 selections made by the 55 participants. The distribution of interest 

in other departments is visually represented in Figure 1. 

The analysis extended to examine students' understanding of the role of pharmacists in the pharmaceutical industry, as 

detailed in Table II. Overall, after the seminar, there was a significant increase in their comprehension with all p-values 

indicating significance levels below 0.05. Specifically, the post-survey revealed that the three questions of the survey (Q1-3) 

highlighted a notable enhancement in students' overall understanding of the complexities and highly regulated nature of 

the pharmaceutical industry (p-value <0.05). In terms of percentages, a total of 42 students (76.4%) demonstrated a 

heightened familiarity with the intricacies of the pharmaceutical industry (Q1), while 46 students (83.6%) acquired a better 

understanding of the challenges and considerations involved in drug development and manufacturing (Q2). Additionally, 

44 students (80.0%) became familiar with the regulatory requirements and compliance standards associated with drug 

https://s.jgu.ac.id/pre-seminar
https://s.jgu.ac.id/post-seminar
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manufacturing (Q3) after attending the seminar. This highlights a substantial advancement in students' awareness of the 

crucial aspects related to drug quality assurance and regulatory adherence, reinforcing the positive impact of the seminar 

on their knowledge acquisition10. 

The consistent pre- and post-seminar interest levels among participants in pharmaceutical industry employment, as 

evidenced by the non-significant mean difference, underscore the seminar's effectiveness (Q12). Post-seminar, 54 students 

demonstrated increased or sustained interest in pursuing a career in the pharmaceutical industry. Notably, only one student 

reported persistently low interest (pre=4), while none indicated no interest (pre=1) in pursuing a career in the 

pharmaceutical industry after attending the seminar. These nuanced insights into the participants' interests provide valuable 

context to the broader assessment of their preferences within the pharmaceutical sector. 

 
Table I. Demographic distribution of survey participants. 

Demographic Variable Options Number of Participants % 

Gender Male 7 12.7  
Female 48 87.3 

Class category Evening classes 17 30.9  
Regular classes 38 69.1 

Age (years) 18-22 47 85.5  
>22 8 14.5 

Study year 1st 29 52.7  
2nd 12 21.8  
3rd 7 12.7  
4th 5 9.1  
5th 2 3.6 

 

 
a      b 

Figure 1. Distribution of participants' preferences for company types (a) and various departments in future pharmacy careers (b). 

 

The subsequent dataset (Table II) comprised seven questions aimed at gauging students' comprehension of the 

pharmacist's role and responsibility in ensuring drug quality during manufacturing (Q4-10). Post-seminar, there was a 

notable and statistically significant increase in students' understanding, with p-values consistently below 0.05. Importantly, 

the majority of students demonstrated a very well understanding, and no students exhibited poor knowledge of the subject. 

Notably, there was a significant improvement in students' comprehension of the pharmacist's role in ensuring regulatory 

compliance within the pharmaceutical industry. These findings underscore the positive impact of the seminar on advancing 

students' comprehension of their prospective roles within the pharmaceutical sector11,12. 

7%

29%

64%

Local Multinational State-owned

13%

9%

6%

15%

16%

34%

4% 1%

Bussiness development Quality assurance

Sales and marketing Quality control

Production Research and development

Supply chain management Regulatory

https://journal.umpr.ac.id/index.php/bjop
https://portal.issn.org/resource/ISSN/2621-4814


Adina AB, Yuwanda A, Budiastuti RF, Nopratilova, Yusuf E, Tan SF, et al. 2024. A Pre-Post Survey Analysis on Pharmacy Students' … 

327 

Table II. Pre-post survey analysis of student understanding of seminar topics on the role of pharmacists in the pharmaceutical 

industry. 

No
. 

Question statement 
4 

(Pre/Post) 
3 

(Pre/Post) 
2 

(Pre/Post) 
1 

(Pre/Post) 
Pre-mean 
(SD) N=55 

Post-mean 
(SD) N=55 

Z-
value 

p-
value 

Q1 How well were you 
acquainted with the 
intricacies of drug 
manufacturing 
processes within a 
pharmaceutical 
plant? 

Very 
familiar 

(1/8) 

Moderately 
familiar 
(23/34) 

Slightly 
familiar 
(23/13) 

Not 
familiar 

at all 
(8/0) 

2.31 (0.74) 2.91 (0.62) 4.262 0.000 

Q2 How familiar were 
you with the 
challenges and 
considerations 
related to drug 
formulation and 
production in a 
pharmaceutical 
plant? 

Very 
familiar 

(2/8) 

Moderately 
familiar 
(25/38) 

Slightly 
familiar 
(23/9) 

Not 
familiar 

at all 
(5/0) 

2.44 (0.71) 2.98 (0.56) 4.316 0.000 

Q3 How familiar were 
you with the 
regulatory 
requirements and 
compliance 
standards specific to 
drug manufacturing 
in the 
pharmaceutical 
industry? 

Very 
familiar 

(0/8) 

Moderately 
familiar 
(16/36) 

Slightly 
familiar 
(27/11) 

Not 
familiar 

at all 
(12/0) 

2.07 (0.72) 2.95 (0.59) 5.197 0.000 

Q4 How well did you 
understand the 
pharmacist 
responsibilities in 
ensuring the 
efficiency and 
effectiveness of drug 
manufacturing 
operations? 

Well 
(8/21) 

Moderately 
(32/34) 

Poorly 
(13/0) 

Very 
poorly 
(2/0) 

2.84 (0.71) 3.38 (0.49) 4.499 0.000 

Q5 How confident were 
you in 
understanding the 
role of a pharmacist 
in ensuring the 
quality and 
consistency of 
pharmaceutical drug 
manufacturing 
processes? 

Very 
confident 

(6/22) 

Moderately 
confident 
(27/31) 

Slightly 
confident 

(16/2) 

Not 
confident 

at all 
(6/0) 

2.60 (0.83) 3.36 (0.56) 4.945 0.000 

Q6 How well did you 
understand the 
pharmacist 
involvement in 
overseeing the 
manufacturing of 
different drug forms, 
such as tablets, 
capsules, and 
injectables? 

Well 
(10/21) 

Moderately 
(37/32) 

Poorly 
(8/2) 

Very 
poorly 
(0/0) 

3.04 (0.58) 3.35 (0.55) 2.959 0.003 

Q7 To what extent is 
your understanding 
of the challenges 
faced by pharmacists 
in drug 
manufacturing in the 
pharmaceutical 
industry? 

Well 
(2/12) 

Moderately 
(28/43) 

Poorly 
(23/0) 

Very 
poorly 
(2/0) 

2.55 (0.63) 3.22 (0.42) 5.049 0.000 

Q8 How well did you 
understand the 
pharmacist role in 

Well 
(4/30) 

Moderately 
(21/23) 

Poorly 
(25/2) 

Very 
poorly 
(5/0) 

2.44 (0.76) 3.51 (0.57) 6.050 0.000 
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optimizing 
manufacturing 
processes to meet 
production targets 
while ensuring 
product quality? 

Q9 How confident were 
you in your 
understanding of the 
plant manager's role 
in managing 
resources and 
personnel to ensure 
efficient drug 
manufacturing? 

Very 
confident 

(3/13) 

Moderately 
confident 
(18/39) 

Slightly 
confident 

(28/3) 

Not 
confident 

at all 
(6/0) 

2.33 (0.75) 3.18 (0.51) 5.201 0.000 

Q10 To what extent is 
your understanding 
of the pharmacist's 
contribution to 
ensuring compliance 
with regulations and 
regulatory standards 
in the drug 
manufacturing 
process in the 
pharmaceutical 
industry? 

Well 
(5/24) 

Moderately 
(23/28) 

Poorly 
(23/3) 

Very 
poorly 
(4/0) 

2.53 (0.77) 3.38 (0.59) 5.425 0.000 

Q11 To what extent is 
your interest in the 
expected insights 
about the 
responsibilities and 
challenges faced by 
pharmacists in drug 
manufacturing in the 
pharmaceutical 
industry? 

High 
interest 
(24/29) 

Moderate 
interest 
(26/26) 

Low 
interest 

(3/0) 

No 
interest 

(2/0) 

3.31 (0.74) 3.53 (0.50) 2.355 0.019 

Q12 To what extent is 
your interest in 
working in drug 
manufacturing in the 
pharmaceutical 
industry? 

High 
interest 
(28/24) 

Moderate 
interest 
(21/30) 

Low 
interest 

(4/1) 

No 
interest 

(2/0) 

3.36 (0.78) 3.42 (0.53) 0.529 0.597 

 

The seminar evaluation focused on students' expectations (Q11). A significant majority (90.9%, N=55) attended the seminar 

to gain insights into the challenges and responsibilities of pharmacists in drug manufacturing. Post-seminar evaluations 

confirmed that all students remained interested in exploring these aspects further. Moreover, Table III highlights suggested 

topics for future seminars, reflecting students' preferences for upcoming events. This culmination of results underscores the 

overall positive impact of the seminar, as evidenced by the participants' heightened understanding, sustained interest, and 

favorable reception of the event13. This comprehensive analysis of the survey data provides valuable insights into students' 

perceptions and knowledge development in the pharmaceutical industry. 

 
Table III. Requested seminar topics related to career opportunities in the pharmaceutical industry as suggested by students. 

No. Topic statement 

1 Strategies for attaining desired positions 
2 Becoming a pharmacist and successful entrepreneur in the pharmaceutical field 
3 Detailed explanation of necessary skills, preparations, tips, and tricks for entering the pharmaceutical industry 
4 Improving access and drug distribution 
5 Enhancing personal quality as a pharmacist within the industrial environment with a focus on the latest insights emphasizing 

creativity and innovation 
6 Business understanding in the pharmaceutical industry, including explanations of marketing strategies, and sales. 
7 Knowledge related to jobs in each department associated with pharmacy 
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The analysis of students' post-seminar interest in the pharmaceutical industry not only revealed a positive impact but also 

provided insights into the theoretical underpinnings guiding this transformation. The heightened and sustained interest 

among pharmacy students in pursuing careers in the pharmaceutical industry post-seminar can be dissected through the 

lens of the "Expectancy-Value Theory," shedding light on the perceived value and anticipated success associated with 

working in the pharmaceutical sector14. For pharmacy students, the pharmaceutical industry offers a plethora of valuable 

opportunities. Firstly, it provides a dynamic and evolving professional landscape, where individuals can actively contribute 

to advancements in healthcare, drug development, and patient outcomes. The industry fosters an environment conducive 

to continuous learning and innovation, offering pharmacists the chance to stay at the forefront of scientific and technological 

advancements1,15. Additionally, a career in the pharmaceutical industry often involves collaboration with multidisciplinary 

teams, providing pharmacists with the chance to apply their clinical knowledge in a collaborative and impactful manner16. 

Moreover, the industry presents opportunities for career growth, leadership development, and the potential to make a 

tangible difference in public health. Overall, the pharmaceutical sector, with its emphasis on research, innovation, and 

patient-centered care, emerges as a valuable and rewarding avenue for pharmacist students keen on contributing to the 

advancement of healthcare17,18. 

The substantial increase in students' comprehension of the complexities, regulations, and challenges within the 

pharmaceutical industry post-seminar aligns seamlessly with the principles of the "Constructivist Learning Theory." This 

theory posits that individuals actively construct knowledge based on their experiences19. The seminar, functioning as an 

experiential learning opportunity, acted as a catalyst for students to engage actively with the intricacies of the pharmaceutical 

industry, facilitating the internalization of crucial information about their future roles20. This active engagement enabled 

students to not only grasp theoretical concepts but also to contextualize and apply their knowledge within the dynamic and 

multifaceted landscape of the pharmaceutical sector. 

This heightened understanding corresponds directly with the competencies essential for pharmacists operating in this 

complex industry. It underscores the importance of regulatory acumen, a nuanced understanding of industry complexities, 

and the ability to navigate challenges inherent to drug development and manufacturing21. In alignment with Kolb's 

Experiential Learning Theory22, which posits that learning is most effective when it involves a cycle of concrete experience, 

reflective observation, abstract conceptualization, and active experimentation, the seminar offered a platform for students 

to engage in this iterative learning process23. The increased understanding resonates with the competencies pharmacists 

need, emphasizing their ability to navigate the intricate regulatory landscape, contribute to quality assurance processes, and 

effectively address challenges within the pharmaceutical manufacturing domain. 

Building upon the students' enhanced understanding of the pharmaceutical industry, their seminar topic suggestions create 

a strategic roadmap that seamlessly aligns with their aspirations. The emphasis on business understanding, regulatory 

compliance, and department-specific roles not only mirrors their deepening comprehension of the pharmaceutical 

landscape but also strategically aligns with competencies crucial for industry success24. This proactive approach reflects an 

intention to equip themselves with the essential knowledge and skills for seamless integration into the multifaceted 

pharmaceutical sector. Furthermore, this alignment between their expectations and the intricate demands of the 

pharmaceutical field highlights their awareness of the competencies required for success in this dynamic sector showcasing 

a commitment to acquiring the necessary skills for a meaningful contribution to the pharmaceutical industry. 

Finally, while this study has provided valuable insights into the perceptions and aspirations of pharmacy students regarding 

the pharmaceutical industry, it is crucial to acknowledge its limitations. The small sample size may restrict the 

generalizability of the findings, and the use of survey instruments, although informative, may have inherent limitations in 

capturing the nuanced intricacies of student perspectives25. Additionally, the potential influence of social desirability 

response bias, pre-existing interest in evidence-based learning strategies, and the utilization of a four-point Likert scale could 

have impacted the students' survey responses and subsequent outcomes. Recognizing these limitations, future research 

endeavors could employ more extensive sampling methodologies and diversified assessment tools to enhance the 

robustness and applicability of findings in understanding the complex dynamics of pharmacy students' perceptions in the 

ever-evolving landscape of the pharmaceutical industry. 
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CONCLUSION 

As we navigate the 21st century, the education of pharmacy students is pivotal in ensuring the continued advancement of 

the pharmaceutical industry. This survey analysis offers valuable insights into the interests and perceptions of pharmacy 

students, shedding light on the potential impact of educational interventions. By understanding the evolving needs and 

expectations of students, educators, policymakers, and industry stakeholders can refine educational strategies, curricula, 

and industry engagement initiatives. This analysis contributes to the ongoing dialogue on aligning pharmacy education 

with the dynamic pharmaceutical landscape, fostering a cadre of well-prepared professionals equipped to address the 

challenges and opportunities of the evolving industry. 

 

ACKNOWLEDGMENT 

None. 

 

AUTHORS’ CONTRIBUTION 

Conceptualization: Anugerah Budipratama Adina 

Data curation: Anugerah Budipratama Adina, Alhara Yuwanda, Rizky Farmasita Budiastuti, Nopratilova 

Formal analysis: Anugerah Budipratama Adina, Eddy Yusuf, Suk Fei Tan, Saeid Mezail Mawazi, Amelia Herli 

Funding acquisition: - 

Investigation: Anugerah Budipratama Adina, Alhara Yuwanda, Rizky Farmasita Budiastuti, Nopratilova,  

Methodology: Anugerah Budipratama Adina 

Project administration: Anugerah Budipratama Adina 

Resources: Anugerah Budipratama Adina 

Software: Anugerah Budipratama Adina 

Supervision: Eddy Yusuf, Suk Fei Tan, Saeid Mezail Mawazi 

Validation: Eddy Yusuf, Suk Fei Tan, Saeid Mezail Mawazi 

Visualization: - 

Writing - original draft: Anugerah Budipratama Adina, Alhara Yuwanda, Rizky Farmasita Budiastuti, Nopratilova, 

Amelia Herli 

Writing - review & editing: Anugerah Budipratama Adina, Eddy Yusuf, Suk Fei Tan, Saeid Mezail Mawazi 

 

DATA AVAILABILITY 

None. 

 

CONFLICT OF INTEREST 

The authors declare no conflicts of interest related to this study. 

 

REFERENCES 

1. Vora LK, Gholap AD, Jetha K, Thakur RRS, Solanki HK, Chavda VP. Artificial Intelligence in Pharmaceutical 
Technology and Drug Delivery Design. Pharmaceutics. 2023;15(7):1916. DOI: 10.3390/pharmaceutics15071916; PMCID: 
PMC10385763; PMID: 37514102 

https://journal.umpr.ac.id/index.php/bjop
https://portal.issn.org/resource/ISSN/2621-4814
https://doi.org/10.3390/pharmaceutics15071916
http://www.ncbi.nlm.nih.gov/pmc/articles/pmc10385763/
https://pubmed.ncbi.nlm.nih.gov/37514102/


Adina AB, Yuwanda A, Budiastuti RF, Nopratilova, Yusuf E, Tan SF, et al. 2024. A Pre-Post Survey Analysis on Pharmacy Students' … 

331 

2. O’Dwyer M, Filieri R, O’Malley L. Establishing successful university–industry collaborations: barriers and enablers 
deconstructed. J Technol Transf. 2023;48(3):900–31. DOI: 10.1007/s10961-022-09932-2 

3. Khurshid F, Alharbi F, Almohydib A, Malik SI, Al-Omar HA, Alsultan MS, et al. Preparatory Year Students’ Perception 
of Pharmacy Profession as a Career Choice: A Cross-Sectional Study. Braz J Pharm Sci. 2023;59:e21476. DOI: 
10.1590/s2175-97902023e21476 

4. Wong WJ, Lee RFS, Chong LY, Lee SWH, Lau WM. Work readiness of pharmacy graduates: An exploratory study. 
Explor Res Clin Soc Pharm. 2023;13:100389. DOI: 10.1016/j.rcsop.2023.100389; PMCID: PMC10776422; PMID: 38204886 

5. Lysetty S, Kannan SK, Naha A, Nayak UY, Ligade V. Design of Skill Enhancement Module for Pharmacy Students - 
Need of the Hour. Ind J Pharm Educ Res. 2022;56(3):618–27.  DOI: 10.5530/ijper.56.3.110 

6. Etukakpan A, Uzman N, Ozer O, Tofade T, Leite SN, Joda A, et al. Transforming pharmaceutical education: A needs-
based global analysis for policy development. Explor Res Clin Soc Pharm. 2023;9:100234. 
DOI:10.1016/j.rcsop.2023.100234; PMCID: PMC9981992; PMID: 36876147 

7. Nouri AI, Hassali MA, Hashmi FK. Contribution of pharmacy education to pharmaceutical research and development: 
critical insights from educators. Perspect Public Health. 2020;140(1):62-6. DOI: 10.1177/1757913919832927; PMID: 
31165671 

8. de la Peña I, Knecht K, Gavaza P. Pharmacy Students’ Perception of an Elective Course on Evidence-based Learning 
Strategies. Am J Pharm Educ. 2021;85(2):8232. DOI: 10.5688/ajpe8232; PMCID: PMC7926278; PMID: 34283741 

9. Menon UK, Gopalakrishnan S, Unni CSN, Ramachandran R, Poornima B, Sasidharan A, et al. Pilot of a questionnaire 
study regarding perception of undergraduate medical students towards online classes: Process and perspectives. J 
Familiy Med Prim Care. 2021;10(5):2016-21. DOI: 10.4103/jfmpc.jfmpc_2141_20; PMCID: PMC8208202; PMID: 34195141 

10. Skipper TL. What makes the first-year seminar high impact? An exploration of effective educational practices. (Research 
Reports No. 7). Columbia (SC): National Resource Center for The First-Year Experience and Students in Transition 
University of South Carolina; 2017. 

11. Othman MI, Najib MNM, Sulaiman S, Khalid MIHA, Zamri MID, Shakri MSM, et al. Pathway to Success: Exploring 
Students’ Perspectives on Career Aspirations in Pharmacy. J Intelek. 2024;19(1):103-14. DOI: 10.24191/ji.v19i1.24556 

12. Romanelli F, Bird E, Fink J. Development and evaluation of an introduction to pharmacy seminar for faculty, staff, and 
graduate students. Curr Pharm Teach Learn. 2009;1(2):98-102. DOI: 10.1016/j.cptl.2009.10.004 

13. Al’Adawi SSA. Exploring the Effectiveness of Implementing Seminars as a Teaching and an Assessment Method in a 
Children’s Literature Course. Engl Lang Teach. 2017;10(11):1-14. DOI: 10.5539/elt.v10n11p1 

14. Cameron C, Carroll K, Forbes A, Luca X, Alamer AA, Fazel MT. A Cross-Sectional Survey Study of Student Pharmacists’ 
Career Interests. J Pharm Pract. 2024;37(4):906-15. DOI: 10.1177/08971900231198926; PMID: 37655622 

15. Almeman A. The digital transformation in pharmacy: embracing online platforms and the cosmeceutical paradigm shift. 
J Health Popul Nutr. 2024;43(1):60. DOI: 10.1186/s41043-024-00550-2; PMCID: PMC11080122; PMID: 38720390 

16. Kamath S, Soo B, Mill D, Johnson J, Page AT. Who would be a pharmacist? A national representative cross-sectional 
survey of pharmacists and students to explore personality traits and associations with job satisfaction and career outlook. 
Int J Pharm Pract. 2023;31(3):328–36. DOI: 10.1093/ijpp/riad012; PMID: 36933196 

17. Joshi G, Kabra A, Goutam N, Sharma A. An Overview on Patient-Centered Clinical Services. Borneo J Pharm. 
2021;4(2):157-70. DOI: 10.33084/bjop.v4i2.1978 

18. Ilardo ML, Speciale A. The Community Pharmacist: Perceived Barriers and Patient-Centered Care Communication. Int 
J Environ Res Public Health. 2020;17(2):536. DOI: 10.3390/ijerph17020536; PMCID: PMC7013626; PMID: 31952127 

https://doi.org/10.1007/s10961-022-09932-2
https://doi.org/10.1590/s2175-97902023e21476
https://doi.org/10.1016/j.rcsop.2023.100389
http://www.ncbi.nlm.nih.gov/pmc/articles/pmc10776422/
https://pubmed.ncbi.nlm.nih.gov/38204886/
https://doi.org/10.5530/ijper.56.3.110
https://doi.org/10.1016/j.rcsop.2023.100234
http://www.ncbi.nlm.nih.gov/pmc/articles/pmc9981992/
https://pubmed.ncbi.nlm.nih.gov/36876147/
https://doi.org/10.1177/1757913919832927
https://pubmed.ncbi.nlm.nih.gov/31165671/
https://doi.org/10.5688/ajpe8232
http://www.ncbi.nlm.nih.gov/pmc/articles/pmc7926278/
https://pubmed.ncbi.nlm.nih.gov/34283741/
https://doi.org/10.4103/jfmpc.jfmpc_2141_20
http://www.ncbi.nlm.nih.gov/pmc/articles/pmc8208202/
https://pubmed.ncbi.nlm.nih.gov/34195141/
https://doi.org/10.24191/ji.v19i1.24556
https://doi.org/10.1016/j.cptl.2009.10.004
http://dx.doi.org/10.5539/elt.v10n11p1
https://doi.org/10.1177/08971900231198926
https://pubmed.ncbi.nlm.nih.gov/37655622/
https://doi.org/10.1186/s41043-024-00550-2
http://www.ncbi.nlm.nih.gov/pmc/articles/pmc11080122/
https://pubmed.ncbi.nlm.nih.gov/38720390/
https://doi.org/10.1093/ijpp/riad012
https://pubmed.ncbi.nlm.nih.gov/36933196/
https://doi.org/10.33084/bjop.v4i2.1978
https://doi.org/10.3390/ijerph17020536
http://www.ncbi.nlm.nih.gov/pmc/articles/pmc7013626/
https://pubmed.ncbi.nlm.nih.gov/31952127/


Borneo Journal of Pharmacy, Vol 7 Issue 3, August 2024, Pages 324 – 332  e-ISSN: 2621-4814 

332 

19. Afanasenko OV, Nizhenkovska IV, Holovchenko OI, Glushachenko OO. Technology-enhanced constructivist learning 
environment for pharmacy students. Pharm Educ. 2022;22(1):778–87. DOI: 10.46542/pe.2022.221.778787 

20. Hall K, Musing E, Miller DA, Tsdale JE. Experiential training for pharmacy students: time for a new approach. Can J 
Hosp Pharm. 2012;65(4):285-93. DOI: 10.4212/cjhp.v65i4.1159; PMCID: PMC3420851; PMID: 22919106 

21. Suwannaprom P, Suttajit S, Eakanunkul S, Supapaan T, Kessomboon N, Udomaksorn K, et al. Development of 
pharmacy competency framework for the changing demands of Thailand's pharmaceutical and health services. Pharm 
Pract. 2020;18(4):2141. DOI: 10.18549/pharmpract.2020.4.2141; PMCID: PMC7732214; PMID: 33343773 

22. Kolb DA. Experiential Learning: Experience as the Source of Learning and Development. New Jersey: Prentice Hall; 
1984. 

23. Golikova NS, Prisyazhnaya NV, Tarasov VV. Improvement of pharmaceutical education in Russia: survey of students, 
university teachers and specialists in pharmaceutical industry. Med Technol Assess Choice. 2023;4:85. DOI: 
10.17116/medtech20234504185 

24. Tang Y, Liu Y, Liao H, Yuan Y, Jiang Q. Current career situations of Chinese pharmacovigilance professionals working 
for pharmaceutical companies: an exploratory survey. BMC Health Serv Res. 2023;23(1):152. DOI: 10.1186/s12913-023-
09089-0; PMCID: PMC9926404; PMID: 36788574 

25. Vasileiou K, Barnett J, Thorpe S, Young T. Characterising and justifying sample size sufficiency in interview-based 
studies: systematic analysis of qualitative health research over a 15-year period. BMC Med Res Methodol. 2018;18(1):148. 
DOI: 10.1186/s12874-018-0594-7; PMCID: PMC6249736; PMID: 30463515 

https://journal.umpr.ac.id/index.php/bjop
https://portal.issn.org/resource/ISSN/2621-4814
https://doi.org/10.46542/pe.2022.221.778787
https://doi.org/10.4212/cjhp.v65i4.1159
http://www.ncbi.nlm.nih.gov/pmc/articles/pmc3420851/
https://pubmed.ncbi.nlm.nih.gov/22919106/
https://doi.org/10.18549/pharmpract.2020.4.2141
http://www.ncbi.nlm.nih.gov/pmc/articles/pmc7732214/
https://pubmed.ncbi.nlm.nih.gov/33343773/
https://doi.org/10.17116/medtech20234504185
https://doi.org/10.1186/s12913-023-09089-0
https://doi.org/10.1186/s12913-023-09089-0
http://www.ncbi.nlm.nih.gov/pmc/articles/pmc9926404/
https://pubmed.ncbi.nlm.nih.gov/36788574/
https://doi.org/10.1186/s12874-018-0594-7
http://www.ncbi.nlm.nih.gov/pmc/articles/pmc6249736/
https://pubmed.ncbi.nlm.nih.gov/30463515/

