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Abstract

The COVID-19 pandemic caused big changes in how healthcare education was delivered, leading to the fast
adoption of online classes. Virtualized gamified pharmacy simulations became a key way to help pharmacy
students maintain their learning despite outside factors. This research examines how virtual gamified
simulations were introduced in pharmacy education, what the effects were and what students thought. By
organizing virtual games in place of the lab and classroom, institutions allowed students to experience the same
important clinical situations and make key decisions when learning from a distance. Researchers bring together
evidence from leading institutions worldwide to explore the effects on students’ memory, real-life learning,
satisfaction and successful learning. In addition, the research examines what learning theories underlie
gamification, the programs used and the obstacles faced when introducing it. Evidence reveals that virtual games
for pharmacy education, introduced because of the pandemic, may also help create new hybrid methods for
teaching and learning. The study ends by suggesting the inclusion of gamified digital tools in pharmacy
programs to boost resilience, more engaging learning and student results everywhere.
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1.Introduction

The education of pharmacists was quickly reshaped when health worries worldwide meant converting earlier hands-
on courses to online forms. All over the world, pharmaceutical education programs faced difficulties turning
elaborate simulation activities into online classes that would not disappoint students or instructors. Basically, this
shift went past installing new systems; it guided the development of important clinical, professional and
collaborative skills online for future pharmacists(1).

Transforming Pharmacy Education Online

Virtual Pharmacy
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FIGURE 1 Transforming Pharmacy Education Online

26 https://jagpublications.in/journals/jercp/



Effects of COVID-19 Lockdowns on Pharmacy Education via Virtual Gamified Simulations
The Pharmacy Game which was developed by the University of Groningen as an actual game played in class,
became a main source of experience-based learning all over the world. For many years, pharmacy students had to
use simulated tools to take on the responsibilities of a pharmacist and work directly with both simulated patients and
healthcare professionals for long periods. By replicating pharmacy environments, the simulation gave students
opportunities to work through difficult decisions, enhance their ability to speak and listen and see the outcomes of
their decisions in a safe way.
Due to the emergency move to remote teaching during the pandemic, educators had to find ways to keep the
creativity and transformative aspects while working only online. Because of the lockdowns, Australian universities
began to explore virtual pharmacy education and found ways to keep experiential learning going, using innovative
technology. Because things happened so quickly, educators, technology experts and students had to quickly come up
with new solutions together to ensure student learning and safety(2).
For educational tasks both simple and complex, a full change in thinking was needed as programs moved from
physical to simulated learning. Teachers had to juggle many tasks at once such as maintaining their lessons while
figuring out complex new ways of teaching through technology. It showed that there are pluses and minuses to using
digital educational tools which gave us important details about the future of teaching pharmacy post-pandemic. This
experience made it clear that virtual settings allowed for similar learning, but also introduced new ways to track
learning, increase access and expand learning to broader groups than ever before in physical environments.

2.Theory behind their teaching and their approach to education

Virtual pharmacy simulation draws its conceptual base from well-established ideas from experiential learning
theory, constructivist education and methods highlighting learning through authentic situations. Kolb’s learning
cycle was used as the main reference for setting up virtual environments that kept the main aspects of concrete
experience, observation, concept formation and trying out activities online. With this approach, it was guaranteed
that technology benefited the way students learned and didn’t just show off what was possible.

Because constructivist learning theory holds that students learn best by making sense of their virtual world, it played
a key role in shaping the virtual pharmacy environments to encourage active engagement with patients, scenarios
and interaction with teams. For the virtual environment to be useful, it had to include a variety of challenging
problems, unclear conditions and real world difficulties that would motivate learners. Instead of just moving lessons
online, educators decided to rethink how knowledge is built in the virtual environment, taking advantage of unique
technology tools to do more than repeat traditional learning approaches.

The theory of situated learning pointed out that real situations should guide professional learning, so virtual
simulation creators were urged to replicate how pharmacy settings work in reality. This meant that great care had to
be taken to include social, cultural and professional aspects, so that virtual discussions had the same layers and detail
as face-to-face talks between patients and pharmacists. The issue was to program virtual characters that mimicked
the actions of actual patients and professionals, while giving the students useful feedback about the results of their
clinical management(3).

Introduction of game principles into virtual simulation gave designers additional evidence that incorporating game
elements in digital environments encourages greater enthusiasm, active engagement and better recall of information.
Even though students were learning online, features like competitions, fast response checks, scoreboards and group
challenges encouraged them to remain involved. Even so, using gamification effectively required finding the right
balance, so the extra excitement from games only rewarded serious learning, while still keeping education
professional in healthcare.

According to social learning theory, working with peers, solving tasks as a team and reviewing successes and
failures, are all important aspects of learning for professionals. Special virtual settings were put in place to help team
members bond and learn the communication, leadership and teamwork skills required in current pharmacy roles. For
this to happen, technical resources had to ensure that teams could interact at the same time or asynchronously,
giving students several choices to work and support the social aspects that support group learning.

3.Bringing Together Technological Resources and Platforms
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For virtual pharmacy simulation systems to work well, the necessary technological architecture had to ensure
security and support many learners using the system at the same time. Because Microsoft Teams can handle many
types of communications, manage files well and be used with other Microsoft 365 apps, it was chosen as our main
platform. Ultimately, deciding on Teams was about more than programs; it reflected decisions that would decide
how familiar teachers were with the technology, whether the school could afford licenses, its flexibility and whether
the system could last(4).

Assessing virtual pharmacy simulation systems
based on their adaptability.

Microsoft
Forms
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Rigid activities. Flexible
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FIGURE 1 Assessing virtual pharmacy simulation systems based on their adaptability

Systems were required to allow multiple teams to operate at the same time with separate online pharmacy systems,
private channels for quick communication and independent file storage as well as isolation for their work
evaluations. To accomplish this, the space was designed so that teams could remain separate, but instructors would
still be able to help as required(5). The architecture had to include features for students that are easy to use and at the
same time provide advanced tools for educators.

In trying to combine software platforms, it was found that their differences in how they worked, what they could do
and how they looked made the process difficult. Using Teams for messages, Forms for tests, Stream for video
projects and Big Interview for asynchronous activities caused students difficulties and slowed down their learning.
To solve this issue, we set up easy-to-follow navigation rules, created training programs for using the platforms and
designed support systems that quickly tackled site-specific problems without disrupting learning environments.
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It was very important to guarantee security and privacy when using student assessment data, videos of healthcare
interactions and shared chats about educational topics. The technological setup required for following educational
privacy regulations and still allowing teachers to offer assessment and feedback. For this reason, schools needed
advanced privacy mechanisms, secure record-keeping systems and systems that kept a record of what users do.
Meeting the organization’s plans for future class sizes and different programs meant the solution had to be scalable.
The learning platform had to be flexible to serve all kinds of schedules, cater to students in different parts of the
world or with differing technology and deliver the same materials to all. So, we needed solid cloud options, multiple
systems for vital activities and flexible screens that function everywhere and on any connection(6).

4.Innovations in Teaching and Planning Learning

For pharmacy simulations to become virtual learning experiences, a thorough reconstruction of traditional teaching
strategies was needed, instead of just making previous activities digital. This work included looking at the goals for
learning, figuring out the important activities and finding new ways to teach them online. Ensuring the material
stayed accurate to real pharmacy and that important learning topics really were taught is key, even with the phased-
out resources found in games.

It was important to include synchronous and asynchronous components in the design, as virtual lessons can be set up
differently in time than physical face-to-face learning. Live activities gave students the ability to talk with others in
real time which is important for developing their communication, while online activities gave everyone time to
prepare carefully and fit into their own timetables. How the schedule was built helped ensure students learned well
and engaged with the course by keeping them active in group assignments.

Redesigning the assessment strategy was a main teaching challenge, as previously seen through observation had to
be checked digitally so that evaluation still measured student achievements and gave feedback for progress. To do
this, I built new ways to assess students in virtual classes, provided several routes for assessment to honor different
students’ needs and skills and set up systems to analyze student behavior from online learning. Innovative methods
to ensure the same levels of academic challenge when using virtual delivery methods had to be developed(7).
Recreating real patient situations in a virtual space involved using original methods to demonstrate how meetings
with patients can be complex, unexpected and emotionally engaging. They worked to design detailed virtual
patients, write flexible clinical situations and design clinic backgrounds that would guide students towards correct
procedures because others were not physically present. It was challenging to continue simulating the same emotional
and workable conversations with patients, based on the technologies now available.

Helping students learn collaboratively called for unique ways to manage teams, support leadership development and
engage students as peers through online spaces. Since team building couldn’t be held in person, the same activities
had to be adjusted, placing special emphasis on helping each individual take part, regardless of their online skills. It
was important for the course design to supply more than one way for students to collaborate, allow participants to
join in various ways and maintain the mechanisms that encourage teams to perform well in healthcare.

5.Building Your Online Identity and Learning Workplace Behaviors

Professional socialization in virtual learning environments is different from what happens in traditional pharmacy
training. Virtual settings change the process by which students learn to share professional values, reason ethically
and identify with the field of pharmacy. With everyone learning online, it is important to plan digital experiences
that can connect people, resulting in the same kind of deep personal transformation found in face-to-face
professional education.

Usually, professionals become socialized by having untaught experiences, interacting with seniors, watching leaders
and gradually experience real work settings. If virtual simulations are to succeed, they should include carefully
crafted activities that give students practice in following professional behaviors. So, it’s important to set up virtual
mentorships, replicate scenarios where students role-play as peers and use reflection tools that clarify both the role
of a pharmacist and their impact on patient care(8).

It is necessary to make sure digital professionalism, good communication and usual business behaviors are part of
virtual meetings. Pharmacy students must show they are confident, empathetic and have authority online, while
keeping the strong relationships important for effective pharmaceutical work. To do this, they learn new ways to
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communicate virtually, explore what can and cannot be done in digital patient care and alter their traditional skills to
fit new technology.

To help students form their identity in virtual learning, teachers must intentionally guide students in making peer,
workplace and mentor relationships that will give them ongoing guidance and support. Virtual learning allows
students to explore different career personas, hear feedback from their mentors and interact with a range of role
models who might not be around in their everyday learning environments. It all starts with making virtual
experiences that seem real instead of fake or shallow.

To understand the development of professional identity when people interact online, we need to use advanced
methods that pick up on the hidden aspects of improvement, thinking logically and embracing values that traditional
observation could overlook. You should adopt different portfolios, writing assignments, ways for students to assess
each other and ongoing systems to make sure you can see changes in how students view their professional role and
duties. It is possible to study and examine how students talk to each other, decide on various things and share
information in virtual environments which both guides individual feedback and supports changes within the
program(9).

6.Learning systems that are adaptive and personalized

Integrating adaptive learning technologies in virtual simulations of pharmacies allows each person to get
personalized training that changes to match their needs, habits and how well they learn. Unlike standard educational
plans, adaptive systems are capable of modifying the information given, the style taxes are given, tests, support and
control features according to student performance continuously. With this type of technology, educational plans can
be created to fit all students, while keeping programs organized, strengthening their foundation and maintaining
required competency levels for each learner.

Through the use of technology, educators can assess a large amount of student data, notice learning trends, predict
future challenges and react in advance to the students’ needs. These systems find out if students are having problems
with particular content, like stronger performance with a different method of studying or are showing readiness for
more complex tasks. Adaptive learning systems are being improved so they can offer more flexible solutions to the
many issues that can affect learning.

Making virtual pharmacy simulations personal means consideration of cultural backgrounds, catering to a wide
range of abilities and considering people’s specific career ambitions. Adaptive tools can display cases that match a
range of cultures, offer customized communication depending on students’ needs and offer specific educational
materials picked by students. With this kind of personal approach, all learners can relate to their studies and they
learn to become culturally competent when serving a wide variety of patients.

When adaptive learning technologies are introduced, it is important to address the concerns related to privacy, equity
and transparency that happen when educational algorithms control student planning. It is important for students to
aware of how these systems operate, be active in their education and be capable of modifying any algorithmic
suggestions that missed their individual learning expectations. Schools need to make certain that adaptive
technology does not lead to unfairness because of a student’s race, ethnicity, gender or earlier education.

Analysis of students’ data by adaptive learning unlocks valuable information on learning methods, successful
education and areas where programs can be improved for student and school use. By analyzing data, we find which
ways of teaching work best for different learners which themes cause students difficulties and which methods
improve results and could be rolled out to more people(10). Yet, to make this data useful, educators need to have
advanced understanding and want to focus on improving teaching and learning with facts, not simply retrieve them.

7.The Topics of Ethics and Digital Equity

Since moving to online pharmacy courses, it has become clear that ethical issues in health education now include
digital equity, accessibility and whether technology helps or worsens inequality. Access to reliable internet, suitable
tools, peaceful learning places and technical help is not equal among students from all backgrounds, places of
residence and cultural groups. It is the job of educational institutions to detect inequities and address them so that all
qualified students can still take online learning courses.
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Since students in virtual learning have different technological skills and knowledge, digital literacy adds a new
aspect to educational justice. A few students might have trouble understanding the simple parts of the platform,
whereas others know all the advanced functions early on which might lead to differences in their results and
interactions with classmates. Programs should teach various engineering topics well, offer additional support and let
everyone participate, all without decreasing the educational standards(11).
It gets complicated to protect privacy and data when everything students do and say in an online class, including
their test results and conversations, is generally captured and saved for education or research. Students must
understand which data is collected about them, how it will be accessed and used, who can access it and the rights
they have regarding it. When using data for education, institutions have to ensure that students’ privacy and freedom
are not compromised, so solutions do not become oppressive.
The ability for virtual classrooms to increase monitoring, decrease human contact or cut down on relationship-
building prompts us to rethink what learning should involve and which values we want to encourage in the future
workforce. Educational leaders ought to review if using technology gives students the opportunity to practice the
people skills needed for successful health care, including empathy, emotional understanding and relating well with
patients.
Because virtual education promotes teamwork globally, it becomes necessary to think about how cultural
differences in communication, education and professional methods may be overlooked. Pharmacy education
programs offered online should respect different cultures, note the differences between healthcare systems and
appreciate that how professional pharmacy works can change according to one’s culture or country. It demands the
use of many different perspectives, teaching methods that fit a range of cultures and understanding that effective
virtual classes are both internationally focused and locally relevant.
How Will This Change Impact Future Generations?
Emergency virtual education for pharmacy during the pandemic has suggested that future growth of the field may
involve hybrid models, make education more accessible and introduce innovative approaches well beyond this crisis
response. Instead of returning to how schools worked before the pandemic, institutions can choose which virtual
improvements will help and address the issues they found during virtual learning.
Using both virtual and physical ways of teaching together may address various needs in pharmacy education by
using each type’s advantages and reducing its drawbacks. While some forms of coursework like case-based
learning, teamwork and activities requiring thought are better done in virtual settings, practice in laboratories, direct
exams and dealing with patients often call for face-to-face classes. The right approach is to pay attention to data and
choose the right educational components to use with physical or virtual methods, rather than relying only on
traditional or total use of online classes.
Considering sustainability requires thinking about how to reduce travel and the need for physical infrastructure as
well as planning for money, additional development for teachers and staff and future technological upkeep at the
institution. Although online education helps save some costs, it results in others for licensing technology, handling
problems with technology, training the faculty and developing digital resources. Virtually supporting education
requires institutions to analyze what the education system will gain and lose both now and in the future.
The ability of virtual education technologies to grow allows for sharing resources, teaming up for developing
programs and connecting students with professional expertise from various parts of the country or world. A virtual
simulation built at any institution could be used and updated by another, encouraging collaboration and saving
resources. Still, these arrangements must be managed with due respect to intellectual property, make sure the work
is of high quality and make sure the material is adapted to various institutions and students.
Development for pharmacy educators involves going beyond easy use of technology to look at advising, checking
progress and communications with students in virtual classes. Their success in online teaching relies on their
learning more about conducting lessons online, managing student connection and using digital approaches. Building
such skills for their staff is a key factor institutions must plan into their long-term goals for virtual learning.

8.Conclusion and Future work

Adopting virtual simulation technologies in pharmacy education shows how far healthcare professionals can come
when faced with unexpected difficulties and how steadfast and adapting our educational institutions are. All the
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points made here point to virtual pharmacy education becoming a key aspect in developing the expertise and
professional character necessary for new pharmacists to work in an expanding digital healthcare sector. How virtual
simulations are being used has shown that real learning doesn’t always require being in the same room, paving the
way for creative changes that exceed just emergency training.

Experience shows that digital environments can keep and improve the valuable learning experiences gained in
traditional hands-on training. In virtual simulations, students have successfully gained skills in critical thinking,
communication, collaboration and self-confidence at levels similar to those they would get from face-to-face
methods. Virtual environments now give access to educational analytics, individualized learning paths and
accessibility that were never before available in regular education systems. Because of these innovations, more
students can join in pharmacy education and there is now a greater chance for schools to improve their overall
effectiveness.

Virtual pharmacy education has a powerful technological base that will support further development and a lasting
positive impact after pandemic-related restrictions finish. Bringing together communication platforms, assessment
tools, artificial intelligence and adaptive learning technology has raised the bar for educational technology which
can now guide future changes in healthcare education. Experiences with decision-making, preparation of users,
technical assistance and connecting systems provide institutions with useful directions in improving education with
technology when planned and not only in emergencies.

And yet, virtual pharmacy education has highlighted many issues that must be recognized and corrected as we look
forward. The topics of digital equity, being able to use technology and maintaining connections among learners in
education keep appearing and thus require ongoing efforts and attention. The fact that some aims of pharmacy
education cannot be achieved through web-based instruction requires schools to plan which meetings should use
virtual methods and which need to take place in person. Progress in education will result from carefully choosing
which virtual methods to use together with tried-and-true methods already in place.

Virtual pharmacy education influences not just learning but also future questions about how pharmacists are trained,
how care is provided and how different technologies become part of human services. Those training online for
pharmacist courses are likely to adapt smoothly to the growing use of technology, digital patient care and telehealth.
At the same time, they are required to keep the empathy, open-mindedness and communication needed for
successful human relationships on the therapy side. In the future, pharmacy education aims to readiness its students
to make the most of technology while maintaining the important principles of human-centered healthcare practice.
Research and innovation prompted by the use of virtual pharmacy education are now making it possible for
everyone involved in pharmacy education to collaborate better, swap resources and explore additional research.
Creating a library of successes in virtual simulation strategies, technology and teaching methods allows educational
improvements to move beyond a single school or institution. Going forward, virtual pharmacy education should
count on teamwork, help drive new developments and ensure that the use of technology is focused on learning rather
than being the ultimate goal.

As we plan for the future, combining traditional and online learning forms could result in pharmacy education that is
easier for students to access, remain challenging and fit various needs. The knowledge gained through moving to
virtual education during the pandemic teaches us how to intentionally combine virtual and face-to-face teaching in
new hybrid models. It will be important for virtual pharmacy education to keep improving, refining and innovating
as changes happen in healthcare.

Virtual simulation in pharmacy education isn’t only a technological leap; it also shows that solid design and good
implementation can make learning more flexible and effective anywhere. With the ongoing progress of pharmacy
education, virtual simulation will support future changes in healthcare training, helping to make healthcare
education more flexible, suitable for many and effective for everyone.
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