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Abstract

This commentary provides an overview of the current literature and best practices

for online learning and assessment within the didactic curriculum of pharmacy educa-

tion, building on the 2022 ACCP commentary addressing remote experiential learn-

ing. Lessons learned from online delivery of curricula and best practices for programs

to create the optimal online learning environment for students are reviewed.

Although benefits of online learning have been found, such as flexibility, convenience,

and efficient use of time, with similar short-term student performance, the potential

long-term implications on pharmacy students are not fully known, particularly con-

cerning board pass rates, job attainment, and knowledge/skills application in the

workplace. This commentary reviews and recommends the types of teaching modali-

ties that align best with an online format for knowledge acquisition and student satis-

faction. The most challenging part of didactic curricula to teach remotely is skills

development. Proficiency in skills (e.g., compounding preparations or physical assess-

ment) is best evaluated in person to promote student self-confidence in pharmacy

practice and patient care. This commentary reviews the needed components for

designing quality online courses, all in the context of remembering the significance of

instructor engagement. The commentary also discusses the importance of bidirec-

tional feedback for the instructor and student and the deliberate use of formative

assessments of learning to gauge student performance. A review of online summative

and high-stakes assessments is included with a focus on ensuring academic integrity

while also minimizing any impact on student performance and anxiety. As pharmacy

education has learned from the experiences with the COVID-19 transition to online

learning, consideration should be given to best practices regarding when and how to

use online modalities to teach students and foster student learning. Regardless of the
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format, courses should engage the student and instructor and be evaluated routinely

to promote achievement of learning outcomes.
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distance learning, online instruction, pharmacy education

1 | INTRODUCTION

Online learning in pharmacy education has increased over the past

decade. The COVID-19 pandemic severely affected education across

the globe. To protect the health of students, institutions discontinued

typical face-to-face teaching and rapidly scaled-up a transition to

online learning. Online learning is defined as learning that takes place

over the internet. This may be part of blended or hybrid learning,

which includes online and face-to-face instruction. Online learning

may be synchronous, occurring in real time; or asynchronous, occur-

ring with instruction from an earlier time.1

The switch to online learning during the pandemic and its impact

on pharmacy education and pharmacist performance in the long term

has not been fully realized, particularly the impact on board pass rates,

job attainment, or pharmacist knowledge and skills application in the

workplace. Short-term outcomes of course performance and student

preference have been reported. Evaluations of online learning during

the pandemic have found benefits of more flexibility, improved use of

time, student convenience, and more time for self-care, with similar

academic performance.2–11 Challenges noted with online learning

included poor student time management, communication barriers,

impaired communication skills development, technical obstacles, social

isolation/lacking a sense of belonging, and lack of engagement within

the activity/course with faculty and in the curriculum.4–8,12–14 Many

students noted a preference for a hybrid of online and in-person

teaching.5,6,15,16 With skills teaching and assessment, active learning,

or team-based learning activities, student preference for learning var-

ies, with recent literature noting in-person learning is preferred to vir-

tual.10,12,17–19

Given the increased use of online learning and considering prac-

tices for professional development of future pharmacists, it is impor-

tant to understand what knowledge, skills, and behaviors within the

pharmacy curriculum can be taught online and assessed while also

recognizing the challenges students may encounter in remote learning

environments and offering strategies to overcome the potential nega-

tive impacts. This paper provides best practices for online learning

and assessment in the didactic curriculum of pharmacy education and

the potential implications on pharmacy student outcomes. The best

uses of online or remote learning in experiential learning were previ-

ously described in a 2022 ACCP commentary.20

2 | BEST USES OF ONLINE LEARNING

Transitioning lecture content to an online platform is more straightfor-

ward than other teaching modalities. For example, in-person lectures

and learning were compared with online lectures and learning within a

medical and pharmacy student course. Before the pandemic, the

course was taught in person with a recorded lecture option and was

moved to an online, virtual course during the pandemic. Examination

scores were similar independent of the course delivery.11 A system-

atic review and meta-analysis of synchronous distance education

compared with in-person education in health science students found

no difference in knowledge acquisition and greater student satisfac-

tion with the online format.21

Problem-based learning (PBL) and small group discussion deliv-

ered online has been assessed in a few studies in the pharmacy educa-

tion literature with mixed results. In these studies, online discussion

resulted in lower participation/interaction with students than in per-

son. A preference for face-to-face learning was discovered in some

studies, and PBL scores after the session were higher in the face-to-

face group. Students did feel they could adapt to online learning easily

and appreciated a more blended learning approach.9,13,22 Virtual and

in-person team-based learning (TBL) has been evaluated, with student

preference toward face-to-face TBL. Students felt the in-person TBL

was more effective for accountability, preparation, motivation, and

team dynamics and engagement, as well as provided a better learning

experience to allow application of knowledge.12

Other health professions literature reported that student percep-

tion of online learning during the pandemic was ideal for acquiring

knowledge, but not effective for developing clinical, technical, and

interpersonal skills.23,24 This perception led to a lack of self-confi-

dence in students when caring for patients.23 In the pharmacy litera-

ture, skills-based assessment in an online format has focused on

objective structured clinical examinations (OSCEs) and interprofes-

sional activities.2,3,8,10,19 One study compared student scores from a

virtual OSCE with those from an in-person OSCE. The overall scores

were similar between the groups on the assessment; however, there

were small, but significant differences in some cases within the

assessment. Students felt more prepared for the in-person OSCE, and

the virtual group noted more technical challenges.8

A crossover study of pharmacy students in Australia evaluated

virtual laboratories/modules compared with hands-on real laborato-

ries. The laboratories involved specialized equipment that illustrated

pharmaceutic concepts (rheology and surface and interfacial tension).

The knowledge gained was similar between the virtual and hands-on

laboratories. Students preferred the virtual modules for ease of under-

standing and acquiring background knowledge; however, they felt the

hands-on laboratories were more interesting and helped more with

understanding and remembering the concept.25 There is a place for

virtual laboratories or modules in acquiring the needed knowledge for

skills, but it cannot replace hands-on learning when proficiency is

2 HAVRDA ET AL.
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needed, such as with extemporaneous compounding of non-sterile

and sterile products, physical assessment (i.e., taking blood pressure

or heart rate), or demonstrating use of devices (i.e., use of gluc-

ometers, inhalers, and injectable dosage forms).25,26 A hybrid

approach that combines online, self-paced modules to prepare for

hands-on, in-person skills practice and proficiency would be preferred

for skills that need to be reproduced in practice.

3 | DESIGNING QUALITY ONLINE
COURSES

Designing a quality online course for pharmacy students involves key

principles that can be applied to a variety of teaching modalities. The

success of an online course relies on creating an accessible learning

environment that appeals to the needs of a diverse student body. A

key component in this design is creating an organized, typically modu-

lar, approach with clear expectations and learning objectives.27–29

Learning management platforms and syllabi should be easy to navi-

gate yet comprehensive, providing a “home base” for academic and

personal support. Syllabi and course pages should provide readily

available information on contact information for course coordinators/

instructors, technological support services, academic resources, and

accessible mental health resources.27,29–31 Even if not routinely used,

regularly scheduled, virtual office hours are useful in increasing faculty

presence and encouraging interaction. Efforts should be made to

show faculty involvement in the course because a visible commitment

to student support is necessary for online course success.28,31,32

In addition, in designing an online course for diverse learners,

efforts should focus on presenting content in a way that enhances

student engagement and learning. This involves creation of activities

to present information in a variety of formats to engage students in

self-directed, self-paced learning.27,31 Information can be presented

synchronously or asynchronously to students through lectures (live or

recorded), videos, articles, and podcasts, as well as include supplemen-

tal resources for gathering further information.27,33 Faculty should

ensure that videos and other technology allow for closed captioning,

changes in speed, and other needed mechanisms to maximize accessi-

bility.27 In addition, an online learning environment should lean into

active learning despite potential challenges of employing traditional

active learning strategies.34 Synchronous online sessions can be used

for real-time demonstrations, peer evaluations, team-building activi-

ties, and small group discussions.30,35 For these sessions, it is neces-

sary to set clear expectations for participation requirements, including

use of camera functions.14,27,29 Consider providing recordings for rel-

evant portions of synchronous sessions to allow for self-paced view-

ing at a later time.33 In asynchronous sessions, video recordings or

virtual simulation software can allow for unique activities related to

counseling, complex patient cases, and interprofessional education.

With different learning formats, instructors should be prepared to

create assessments that align with the format to ensure appropriate

evaluation and formative and summative measurements of learning.30

High-stakes examinations, or assessments that determine a student's

outcome in a course, are more challenging in this environment and

should be augmented with multiple, lower-stakes opportunities such

as pre/post-activity reflections, scheduled weekly or modular quizzes,

video-recorded encounters, and peer evaluations.27,28,30 To ensure

the success of these assessment strategies, all assessments should be

clearly mapped to learning objectives, and students should be pro-

vided rubrics and/or criteria on which they will be evaluated before

the time of the assessment.27,28,30

Finally, quality online courses rely on a culture of feedback and

transparent incorporation of feedback.27,31 End-of-course evaluations,

though helpful, but should not be the only mechanism of obtaining

feedback. Courses should be designed to contain multiple channels

for student feedback throughout the course and should be designed

specifically to enhance engagement and ownership of learning.27,32

Students should also be given the opportunity to evaluate the effec-

tiveness of course management and the workload associated with the

course or select assignments.27

4 | BEST PRACTICES IN ENGAGING
LEARNERS

Strategies for engaged learning in the online setting and the expecta-

tions of faculty and students are described in Table 1. According to

current literature and expert opinion from higher education, it is

important to promote classroom engagement and collaboration, cre-

ate balanced and inclusive learning opportunities, provide effective

resources, and engage in assessment and two-way collaborative feed-

back.15,31,36–50 Although engagement may come in many different

forms in pharmacy school, it is important to realize that no single

approach will apply to all learners and a variety of formats should be

used within a course and the curriculum. Consideration of the learner

should be a primary focus as online formats are decided and designed.

The instructor and students must be able to connect and communi-

cate about their learning to allow for incorporation of individual learn-

ing preferences. Students need to be able to engage in the content

individually, with their peers, and with the instructor to foster their

learning, as well as have an opportunity to voice any concerns or

questions to the online community. As the autonomy of students and

their familiarity with their own learning process and online learning

grows, the amount of faculty engagement required in a course will

change.30,42 To ensure the success of all learners, the degree and

expectations of virtual engagement should be made clear at the start

of the course and documented in the syllabus. All students should feel

a sense of trust with the instructor in order to engage in the online

classroom, teaching activities, feedback sessions, and assessments of

learning.38

5 | ONLINE ASSESSMENT

Best practices for online high-stakes assessment have not yet been

established, but there are several factors that instructors should

HAVRDA ET AL. 3
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TABLE 1 Best practices for engaged learning in the online setting and faculty/student expectations.15,31,36–50

Strategy Faculty expectations Student expectations

Additional

considerations

Promote

classroom

engagement

and

collaboration

Clearly explain expectations and grading regarding

engagement and online interaction

Recognize that synchronous activities may offer

collaborative advantages over asynchronous

activities

Design interactive classroom techniques

• “Design your exam” activities

• Flipped classroom techniques with short pre-

recorded educational videos, pre- and post-

assessments, and live class discussion

• Team-based learning, problem-based learning, or

other small group activities using breakout groups

• Online games and quiz tools (examples: Menti,

Kahoot!)

Ask active questions for initiating discussion

• Call students by name

• Engage students who are willing to and those who

are less willing to interact

• Embrace the “void of silence” when asking

questions of the class

• Use discussion boards in the platform of choice

(example platforms: Microsoft Teams, Yammer,

SharePoint, social media platforms)

Include autonomous and collaborative virtual skills

teaching and practice using tools designed for

health care training

• Critique of a patient counseling demonstration

• Telehealth OSCE

• MyDispense tool

• Patient counseling pairing for practice

• As appropriate, include electronic health records

or support systems for patient care–related topics

Use creative visual aids or videos for discussion

and explanation of more complex topics (examples:

YouTube or Osmosis videos for demonstration)

Accept self-management of the learning process

Complete assignments before class

Interact with classmates in a small group or paired

setting

Turn on video monitors during live synchronous

classes

Participate in questions and acknowledge that

being called on to answer a question is not a

punishment

Embrace flexibility and versatility in courses

Use cell phones and technology as intended during

virtual classes and activities

Strategies require time

input from both

faculty and students

Avoid relying on one

strategy exclusively

Create

balanced and

inclusive

learning

opportunities

Create a sense of community

Create a safe online environment in which all

students are welcome to engage

Provide a venue for students to express concerns

or fears about online learning at the start of a

course

Accommodate both synchronous and

asynchronous learning styles

Recognize that blended learning may offer

advantages over traditional in-person and online-

only pedagogies

Ensure that any closed-captioning functions are

enabled in the platform used

Respect the varied interactive learning

environment

Respect answers provided by peers and viewpoints

expressed in small group settings

Provide honest answers to pre-conceived concerns

about online learning

Provide

effective

resources

Participate in faculty development programs

regarding best practices for online instruction and

mastering use of the technology to increase

comfort level

Test technology before instruction to identify

potential challenges

Ensure learners have access to resources and tools

to enhance their organization, understanding of

expectations, and technological capabilities; for

example:

• Video-based tutorials regarding course

• Learning resources

Fully use resources, tools, and tutorials provided

by faculty to support success

Clarify expectations and proactively contact

faculty when additional support or resources are

needed

Institutions should

provide devices that

can be “checked out”
if needed

4 HAVRDA ET AL.
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consider to create the best testing environment possible. One factor

includes assessment techniques that: help maintain academic integ-

rity; have minimal effects on student performance; address potential

student anxiety; use effective exam questions; and prevent any ineq-

uity issues. A major concern with students taking exams in an online

format is maintaining academic integrity because it is commonly

believed that cheating is easier when taking online exams.51,52

Methods of cheating could include the student having someone else

take the exam, using additional materials or the internet without per-

mission, exchanging ideas with others taking the exam in the same

room (or not) on different computers, and/or faking technical prob-

lems to gain more time or retake the exam after seeing portions of

it.53,54

One way to confront concerns related to academic integrity is to

use in-person proctored exams at a testing center. However, traveling

to a testing center may create a hardship for students who are in dif-

ferent geographic locations; for example, transportation may be una-

vailable or too expensive, or a testing center may not be nearby.

Several alternative methods for minimizing cheating on online exams

have been described and are widely used.51,54–56 At a minimum, stu-

dents should be reminded of the honor code and the importance of

academic integrity with any assessment. For online high-stakes

assessments, confirming student identity is important and should be

incorporated into online assessment plans.54 Software using artificial

intelligence can be deployed with a webcam to detect any unusual

movement that could be construed as cheating behavior, and a proc-

tor can then review any flagged events after the exam. A simpler

method is using a webcam to video record each student during the

exam because it is assumed that the awareness of being recorded will

deter students from cheating. A less labor-intensive method is to have

a proctor view multiple students at once through video connections

during the exam. This remote proctoring appears to minimally affect

students' exam performance.57,58 Additional strategies to deter

cheating include randomizing the order of questions and/or answer

choices (for multiple-choice questions), having all students take the

exam at the same time, and preventing backward navigation during

the exam.

Another potential issue with online exams is student anxiety. Test

anxiety can negatively affect student performance.59 In a study of

undergraduates in medical sciences, 32% reported more stress with

remote online exams.60 The areas of highest concern were exam dura-

tion, mode of question navigation, and technical problems. Practice

with mock online exams may decrease student stress. In addition,

there are several habits that students can adopt to help manage anxi-

ety, including checking equipment and internet connectivity before

the exam; selecting a quiet setting in which to take the exam; carefully

reading all instructions and exam questions; and using breathing exer-

cises to help stay calm during the exam.61

Attention must be given to the development and types of ques-

tions asked on online exams.52 To ease grading, questions can be

made more straightforward. However, this potentially shortchanges

learners because these questions tend to measure “knowing” rather

than “knowing how.” Faculty should be intentional in designing online

questions, such as multiple-choice questions, that are focused on

higher-order cognitive skills of application, analysis, and problem solv-

ing. Furthermore, students can copy exam questions for sharing with

others. Creating a large bank of potential test questions may help pre-

vent this problem, as may using more application-based questions.54

6 | CONCLUSION

As pharmacy education incorporates more use of online learning, the

student experience and outcomes should be considered. Not all

courses may lend themselves to full online learning, and evidence of

student performance and perceptions with knowledge and skills

TABLE 1 (Continued)

Strategy Faculty expectations Student expectations

Additional

considerations

• Road maps

• Links to technological support and university

services

Set clear expectations for success and

participation

Provide clear structure, including transparency

regarding assignments and due dates

Provide timely responses to learners in a manner

that has been pre-established

Engage in

assessment and

bidirectional

feedback

Embed continuous formative assessments such as

polls or peer review/engagement into instruction

Provide timely feedback to learners

Use various strategies to solicit feedback from

learners and adjust in real time, when feasible

• Surveys

• Discussions with learners

Participate in formative assessments

Provide timely feedback to faculty regarding

effectiveness of teaching with an increased focus

on factors potentially affected in the virtual setting

such as organization, communication, and

incorporation of technology

Abbreviation: OSCE, objective structured clinical examination.

HAVRDA ET AL. 5
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acquisition should be considered. Lecture-based content allows for

similar performance in an online (synchronous or asynchronous) set-

ting; however, incorporation of active learning depends on the type of

active learning and may be best incorporated into a hybrid format.

Teaching of and evaluation of clinical skills has been successful with

virtual OSCEs and lends to pharmacy students learning in an environ-

ment where they may practice (i.e., telehealth or telepharmacy). How-

ever, given the importance of communication skills in pharmacy,

evaluation of clinical skills in person also allows for a full assessment

of skills when providing patient care virtually or in person. A hybrid

format that uses online preparation for in-person practice should be

considered, particularly for any skill in which proficiency is needed.

When designing an online or hybrid course, engagement is a key

component. Key elements to consider include communication of

expectations in the syllabus and on the learning management system

and access to support (technical, educational, mental health); content

should be engaging and promote achievement of learning objectives;

and student input and feedback should be solicited and acted on. In

pharmacy education with the need to demonstrate achievement of

educational outcomes and accreditation standards, high-stakes sum-

mative assessments are expected. Careful planning should go into

how assessments will be conducted to promote academic integrity,

reduce student anxiety, and provide a good testing environment. Stu-

dent feedback on the assessment process should be requested and

incorporated to continually improve processes. Incorporating these

principles can result in high-quality online pharmacy didactic course

instruction.
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