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Preface

The vision of the Virtual Integrated Patient (VIP) becoming a realistic Al-chatbot with human-
like responses, seemed fleeting yet attainable at the same time. As a teaching tool, the VIP
has morphed from layers of foundational work whilst developing PharmaGAMES,
PharmaVIDEOS and PharmaCASES. Coincidentally, COVID-19 pandemic spurred interest in the
use of VIP from remote settings. The safe-distancing limitations increased the number of
users such that VIP quickly elevated from a meaningful pursuit to a credible teaching tool
within our medical school.

Meanwhile, PharmaCASES, PharmaVIDEQOS, PharmaGAMES were also widely deployed in
online learning. As it stands now, there is increasing commercial interest, especially in the
much touted “Metaverse” social media industry. | am invited to speak on future development
of medical ed-tech at Temasek Holdings, Monash University KL and SUTD.

VIP’s raison d'étre is co-creation through knowledge building with our learners and
stakeholders. Currently, there are also ongoing collaborations for VIP, allowing other users
such as Dentistry and Nursing, to adopt the backend infrastructure for their own
specialisation. Evidently, the VIP is gaining more traction through conference merit awards,
features in several university publications, and winning the Faculty Digital Educator Team
Award (2022). The VIP is funded $750,000 by the Ministry of Education and the NUS medical
school.

To this end, as Education Director for Nursing and Digital Transformation, | have managed to
influence my peers to use evidence-based frameworks to revamp pharmacology’s relevance
across different healthcare professions. | have also managed to address the shortcomings and
limitations in teaching pharmacology online, soothing some insecurities which tutors and
students have with technology.

| believe our homegrown e-learning tools can be leading products of our School. By basing
them first on Pharmacology, its measured growth with realistic milestones can translate into
useful curriculum design and new scientific realms.



Teaching philosophy

Transforming knowledge to application

Pharmacology is one of the more challenging prospects in all healthcare curriculum: vast in
scope and content heavy, most students complain of the needless theoretical memorization
and their irrelevance to real-life clinical applications!. Over the eight years of teaching
pharmacology across various disciplines spanning from medical, nursing, pharmacy to life
sciences, | observe the struggle and disengagement of my students in learning pharmacology.

| believe that learning Pharmacology should be more integrated and organised in our
healthcare curriculum. As a basic science, it should also be relatable to our students that it
can be applicable to their clinical settings. Pharmacology is an interdisciplinary topic that
requires learners to know from the norm to perturbations of systems to therapeutics. While
the students are knowledgeable in the content, they find it hard to apply what they know to
solve problems in the clinical settings?. | apply the framework depicted in Figure 13 to
integrate several approaches like case studies, problem solving and the use of artificial
intelligence (Al) to assist our learners in comprehending pharmacology and its therapeutics.
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Figure 1. A framework to assist comprehension of applied pharmacology and therapeutics.

Learners’ involvement in co-creating and collaborative knowledge building

Over the years, | have involved my learners co-creating
and the development of education tools using the
framework of stakeholder involvement in co-creation 4
(Figure 2)*. | believe that involving students in teaching 3 8
and learning helps in co-construction of knowledge and
motivation to learn. Not only does it motivates learners

Ay

by enhancing their feelings of engagement, ownership, . -,
and empowerment, | believe their involvement also S——
provided me feedback to improve on the tools | have \>/

developed for their classes.
Figure 2. Framework of Stakeholder
Involvement in Co-Creation

1 Engels, F. (2018). Pharmacology education: Reflections and challenges. Eur J Pharmacol, 833, 392-395.

2 Foster, V., Collins, E., Dong, H., Nteff, G., & Pinkney, L. (2017). Teaching Clinical Pharmacology to Undergraduate Nursing Students:
Barriers and Strategies. Open Journal of Nursing, 07(08), 918-929.

3 Banning, M. (2003). Pharmacology education: a theoretical framework of applied pharmacology and therapeutics. Nurse Education Today,
23(6), 459-466.

4 Konings, K. D., Mordang, S., Smeenk, F., Stassen, L., & Ramani, S. (2021). Learner involvement in the co-creation of teaching and
learning: AMEE Guide No. 138. Med Teach, 43(8), 924-936.



Curriculum redesign for better professional outcomes

Over this last decade, Singapore introduced prescribing rights for healthcare professionals
other than doctors®. | believe that the proper incorporation of pharmacology into nursing
curriculum can be more tailored to give nurses a greater level of autonomy and
empowerment of patient care, with prescriptive authority and safety to meet the emerging
healthcare needs of Singapore’s population (Figure 3). Since 2016, | have been in-charge of
teaching and developing the pharmacology curriculum in both the undergraduate and
postgraduate nursing programmes. Engaging actively with the stakeholders in Nursing and
Pharmacology and drawing experience from successful implementation of non-medical
prescribing rights in other countries, | am able to evaluate and adjust the pharmacology
content in NUS for the longitudinal training and progression of nurses’ requirements at
various levels. The curriculum redesign weave in both of my teaching philosophies and my
interest lies in not just what the students’ know but how practical application of
pharmacology and learners’ co-creation for the delivery of the curriculum content.
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Figure 3. The competency framework for all prescribers, to include non-medical prescribers. This is how we envision our new
curriculum revamp for nursing, our definition of what is good prescribing and our goal to improve the quality and safety in
healthcare. A, There are key tasks that a collaborative prescribing practitioner needs to be able to do: 1. assessing the patient
with an analytical view point to 2. considering the appropriate treatment plan from his/her knowledge to 3. reaching a shared
decision between patient and practitioner to 4. prescribing the appropriate medications and 5. providing patient education
and 6. monitoring and reviewing the medications. The implementation of these tasks and their maintenance are important
in informing and improving practice, development, standard of care and safety (for both the prescriber and patient). B,
Prescribers’ governance is also important. Prescribers are to use their own professional codes of conduct, standards and
guidance alongside this framework. Their key tasks comprises of 1. prescribing safely, 2. prescribing professionally and
ethically, 3. to keep on improving on good prescribing practice and working as a team and 4. knowing their roles in prescribing
as part of a team. These guidelines help to shape our nursing curriculum to keep them relevant to our society and needs.

® Ministry of Health (2021) Guidelines for the implementation of collaborative prescribing services. Link


https://www.moh.gov.sg/docs/librariesprovider4/default-document-library/moh-2021-collaborative-prescribing-guidelines.pdf?sfvrsn=46946eb3_0

Teaching Narratives

Transforming knowledge to application

A long standing issue in teaching pharmacology

Pharmacology is an intimidating subject in medical and nursing education curricula. Students
report anxiety and difficulty assimilating the extensive pharmacological knowledge required
of them. Many pharmacology curricula feature a lecture-heavy format, which skews learning
towards remembering and understanding in revised Bloom’s cognitive taxonomy, often
resulting in cognitive overload®. However, memorization does not translate information into
knowledge or facilitate its application in clinical contexts and students often do not
completely comprehend the integration and operational basis of pharmacological
therapeutics.

Tools development to aid in teaching pharmacology

As | started my journey as an educator, | looked for suitable framework that could translate
effective teaching and learning to teach the principles of applied pharmacology and
therapeutics in both undergraduate and postgraduate nurse education programmes under
my care. The conceptual frame proposed by Banning is underpinned by the components of
the acquisition of knowledge, storage and utilization of knowledge and the style of reasoning
style’. | started integrating tools | have developed, either by myself or with my education
team, into this framework to teach pharmacology more effectively (Figure 4). At the same
time, I have learnt to be mindful of the timing of the activities to reduce the cognitive overload
faced by the students.

PharmaVIDEOS PharmaCASES

Knowledge Acquisition —» Knowledge Utilization & Storage —— Reasoning Style

Propositional, process & Instructional activities to Process-orientated
personal knowledge apply & develop learning learning methods

VIP
(Virtual Integrated Patient)

Figure 4. Using the conceptual framework from Figure 1, | have integrated instructional learning activities to teach
pharmacology. PharmaGAMES is a game to help novice students to acquire knowledge of how generic drug names are
classified into the pharmacological classes. PharmaVIDEOS is a series of medical documentaries to bridge the basic to clinical
aspects. PharmaCASES is a class-based activity whereby students have case scenarios and with more advanced learners using
script concordance. Virtual Integrated Patient (VIP) is a self-directed, web-based Al-embedded chatbot whereby our
students practice by interacting with virtual patients. These tools will be described in more detail in the following sections.

¢ Foster, V., Collins, E., Dong, H., Nteff, G., & Pinkney, L. (2017). Teaching Clinical Pharmacology to Undergraduate Nursing Students:
Barriers and Strategies. Open Journal of Nursing, 07(08), 918-929.

7 Banning, M. (2003). Pharmacology education: a theoretical framework of applied pharmacology and therapeutics. Nurse Education
Today, 23(6), 459-466.



PharmaGAMES

PharmaGAMES was designed to give students the foundation to aid in memory retention and
active recall. It addresses students’ struggles with the vast number of antibiotic names. After
| tried this method, | found this works best with novice learners undergraduate students
(Years 1-2) to recognize drug nomenclature and help in their learning (Figure 5A). Our
department adopted PharmaGAMES and other renditions of rapid-fire serious games, such
as QuizUP and BrainScape to interest and motivate our students. However, there was a
caveat: these games only achieve knowledge acquisition of Banning’s framework and the first
two levels of Bloom’s taxonomy recognition and recall but they may not necessarily translate
to better scores in the exams as our questions are application-based with clinical scenarios
(Levels 3 & 4, Figure 5B).

A.

Score of Score or

Mean Levels1&2 Level3&4
Score Recognise Evaluate &
and Recall Appl

% of students

Intervention

Survey of PharmaGAMES  that strongly
agree or

Before
The lesson activities were 78.6 introduction of 72.5 82 63
easy to follow. : PharmaGAMES

The games were useful After introduction

and helped me to 73.3 of 76.8 88 65.6

understand the lectures's ’ PharmaGAMES . |

learning objectives. | = n.s. Significant n.s.
Total no. of respondents: 94 out of 114 (82.5%) P-value (p=0.067) *p=0.044 (p=0.08)

NUR 2117, Nursing Year 2

Figure 5. A, A survey done in a Nursing Year 2 class that have used PharmaGAMES as part of their learning activities. 73.3%
of novice students agreed that it is useful for their learning (94 out of 114 respondents; survey from 2017 cohort). B, |
compared the cohorts that were taught by me with traditional didactic lectures versus cohorts that were taught by me with
lectures supplemented with PharmaGAMES. The cohorts are from different academic years. In their assessment, cohorts
that used PharmaGAMES scored better in questions targeted at recognition and recall (Before PharmaGAMES: 82%; After
PharmaGAMES: 88%; cohorts from 2016-2017) but not significantly higher in application-based questions (Before: 63%;
After: 65.6%; cohorts from 2016-2017).
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PharmaVIDEOS

Pre-Covid, | conducted a survey and we noticed many of our Generation Z students tend to
be visual learners® but there are some deficits in our current webcast videos (Figure 6A). From
their qualitative feedback, | explored two areas to enhance existing webcast lectures® and |
conceptualized PharmaVIDEOS which are documentary-style series of videos that explore
different infectious diseases and treatment (Figure 6B). My students improve on their quiz
scores when | tested them on their knowledge pre-watching and post-watching a video. Our
learners feedbacked that PharmaVIDEOS helped them in their learning and their level of
engagement (Figure 6C & D).
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Figure 6. A, A word cloud of students’ problems they encounter in audiovisuals and webcasts materials. B, PharmaVIDEOS is
a series of medical documentaries to bridge the basic to clinical aspects. You can scan the QR code or this link to get to the
Youtube channel. C, | created 5 documentary-styled videos and 2 screencasts videos. | asked the students to do a quiz: before
and after watching each video. | compared their scores before and after watching the videos. Both video formats improved
the overall scores but they did slightly better with PharmaVIDEOS. D, A survey done in a Nursing Year 2 class that have used
PharmaVIDEOS as part of their learning activities. 79.1% of students agreed that it is useful for their learning (114 out of 154
respondents; survey from 2020 Year 2 undergraduate nursing cohort).

8 Maniclang, M. A. F., Ang, Z. L. T., Hong, R. Y. H,, Lee, E. J. D, & Sng, J. C. G. (2018). Students’ perceptions of webcast lectures and
online video materials: Results of a survey at a higher education institution in Singapore. Asian Journal of the Scholarship of Teaching and
Learning, 8(2). 150-180 Link

9 Maniclang, M.A F., Hong R.Y.H., Marzin, M., Amellal, K., Rajendran K, Lee E.J.D., & Sng J.C.G. (2018). Evaluating the effectiveness
of enhancing webcasts with digital tagging. Asian Journal of the Scholarship of Teaching and Learning, 8(1), 5-24 Link
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https://www.youtube.com/channel/UCG89c1tLz-N-yKgDhJokRuA/featured
https://www.youtube.com/channel/UCG89c1tLz-N-yKgDhJokRuA/featured
https://nus.edu.sg/cdtl/docs/default-source/engagement-docs/publications/ajsotl/past-issue/pdf_pastissuenov2018_article1_maniclang-et-al.pdf?sfvrsn=7e53bfd3_2
https://nus.edu.sg/cdtl/docs/default-source/engagement-docs/publications/ajsotl/archive-of-past-issues/year-2018/v8n1/pdf_vol8n1_maniclangmaf-et-al.pdf?sfvrsn=8c6aeb4e_2

PharmaCASES

To help our students see the relevance of pharmacology, | have been creating case scenarios
with clinicians and advanced practice nurses. | inserted the necessary learning activities
related to pharmacology and these case scenarios are called PharmaCASES. Case scenarios
currently used are usually linear-passive and often portrays one-dimensional facet of a
patient. They may not engage students in the same way as more complex, multi-choice real-
life scenarios. | started PharmaCASES as linear path scenarios but began to shift to branching
scenarios over the last few years. This in-class activity brings the students through rationale
of using a certain medication and reasoning underlying the choices of drugs. This helps in
clinical decisions and reasoning competence. PharmaCASES seemed to be more relatable to
my advanced learners in the Masters of Nursing course compared to novice learners (Figure
7A). In summary, PharmaCASES creates a deeper level of understanding in our learners and
bridges the gap between knowledge acquisition and knowledge utilization in actual clinical
job performance (Figure 4), in turn, they do better in their continual assessments over the
last few years (Figure 7B).

A. B.
% of students Median Scores

Survey of PharmaCASES that strongly
agree or agree

The case study (PharmaCASES) 70 4
helped me to understand the 69.1 60 4
lecture's learning objectives. : i |
(Undergraduate Year 2 Nursing, Y2) i

The case study (PharmaCASES) 30 4
helped me to understand the 88.1 20 |
lecture's learning objectives. ’

(Masters of Nursing Year 1, MN1) 10 1

0 4 . . . .

Total no. of Y2 Nursing respondents: 94 out of 114 (82.5%)

R AY2017-2018 AY2018-2019 AY2019-2020 AY2020-2021 AY2021-2022
Total no. of MN1 Nursing respondents: 32 out of 34 (94.1%)

Figure 7. A, A survey done in two classes: Nursing Year 2 and Masters of Nursing students that have used PharmaCASES as
part of their learning activities. More advanced learners agreed that PharmaCASES is useful compared to novice learners
(88.1% vs 69.1%). B, PharmaCASES was implemented since 2017 and started out as linear passive case scenarios.
Subsequently, there was more branching. | charted the continual assessment scores from the Masters of Nursing course over
the years from the different cohorts and see an improvement in their scores.
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Virtual Integrated Patient (VIP)

My interest in creating experiential branching cases evolved from PharmaCASES to Virtual
Integrated Patient (VIP)¥. Computer-based simulation offers an important strategic option in
healthcare education. VIP is developed from 2016-2021 with my team, clinical tutors and
students (see the next Narrative). There are a few key highlights of this educational tool
(Figure 8; legend) . VIP provides a solution for overcoming limitations of clinical
opportunities and a safe space to practice their clinical skills, without subjecting actual
patients to stress or risk; As it is web-based, it can also cater to a large number of learners
simultaneously and allowing self-exploratory learning, anywhere and anytime.

Increasing History-Taking Practice Through Blended Learning With
A Virtual Patient

Boon See TEO' *, Yueh Jia LEE'®, Juanita S M KONG'*, Pabba ANUBHARATH',
Edmund J D LEE', Judy C G SNG'

1¥ong Loo Lin School of Medicine, National University of Singapore, * Equal contribution

Welcome to the

@NIRTUAL INTEGR ATED PATIENT

A web-based Al tool to supplement clinical skills training

Easy to navigate
and Realistic case

¥ Generation of unique virtual patients
¥ Wide variety of symptom-diagnosis sets

¥ Conversational interface

¥ Symptom-to-diagnosis approach

¥ Performance tracking

AIMS

History-taking practice with
standardised patients (SPs) is
popular with medical students in
our university, who often request
more opportunities to practice. To
meet their requests despite limited
curriculum time, we supplemented
the second-year history-taking
module with a web-based virtual
patient, Virtual Integrated Patient
(VIP). We evaluated VIP's effect on
students’ history-taking
performance and their satisfaction
using VIP.

METHODOLOGY

The existing history-taking module,
anchored by the Family Medicine
Department, consists of 3 tutorials
over 3 weeks in which each student
practises taking a history from an
SP, and is scored by a tutorona
Mini-CEX checklist.

Students enrolled in the study
(n=296) received access to VIP for
the duration of the module, in
addition to attending tutorials. Data
was collected on students’ scores
and number of virtual patients
clerked. At the end of the module,
students were surveyed on their
satisfaction with VIP.

RESULTS

Clerking more than 10 virtual
patients was associated with a
significant increase in scores (mean
difference 1.70, 95% CI [1.59, 1.81],
p=0.001). Lower frequency of VIP
use was not associated with a
change in scores.

69% of the students strongly agreed
or agreed that VIP increased their
confidence in taking a history. 87%
felt that using VIP helped in
remembering the content. 68% felt
that VIP helped them to be more
efficient in taking a history. 63%
would recommend VIP to others.

CONCLUSIONS

Frequent use of VIP was correlated
with better history-taking
performance and VIP was
well-received by students. VIP
shows promise as a tool to
supplement history-taking tutorials
with SPs.

Correspondence:
mdcteobs@nus.edu.sg

This study was supported by Ministry of Education Ter
tlary Research Fund MOE2016-2-TRPO) awarded to Prof.
Edmuind Lee and Or Judy Sng.

Figure 8. How the VIP platform looks like and you can click this link to enter the webpage. There are three unique features
of the VIP: one, it uses an artificial intelligence (Al)-enabled platform to generate random unique patient for students; two,
itis based on natural language processing to create naturalistic conversations rather than options or pull down menu; three,
it simulates real life clinical cases, taking the learner through from signs and symptoms to diagnosis (see Annex A-4). My
team conducted a study with VIP user and clinical tutor, Dr Teo Boon See. In this study, the students were encouraged to log
into the VIP, and they can clerk as many virtual patients during the 3 weeks of usage. We found that students, who clerked
more than 10 virtual patients, had higher scores in their mini-CEX practice with standardised patients (SPs; actors role playing
as patients). After the 3 weeks of VIP usage, a survey was conducted. Overall, students are more confident when they meet
SPs or real patients in the clinics, and they also are more efficient in history taking and they would recommend VIP to other
users. Dr Teo won 2" place in the Primary Care Provider Congress for this poster presentation (Annex A-3).

We have studied the impact of VIP in our second year medical school students in
“Communication with Patients” course led by a family medicine faculty, Dr Teo Boon See.
After setting out the learning objectives, we ran this pilot. We observed that novice students
improved on their mini-CEX scores after VIP usage when practicing with standardized patients
and were more confident in history taking before stepping into an actual clinical environment
(Figure 8).

10 Kong, Teo BS, Lee YJ, P Anubharath, EJD Lee and J Sng. (2021) Virtual Integrated Patient: An Al supplementary tool for second year
medical students, TAPS, 6(3), 87-90 Link

1y Kong & J Sng. (2020) Introducing the VIP: An Al response to clinical teaching in the time of Covid-19. NUS Medicine Newsletter
Issue 35 (Annex A-4) Link
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http://www.virtualintegratedpatient.com/
http://www.virtualintegratedpatient.com/
https://medicine.nus.edu.sg/taps/issues/virtual-integrated-patient-an-ai-supplementary-tool-for-second-year-medical-students/
https://medicine.nus.edu.sg/newsletters/issue35/in-vivo/introducing-the-vip-an-ai-response-to-clinical-teaching-in-the-time-of-covid-19/

Since VIP’s launch in 2020, its usage has continued even post-Covid and user base has
expanded beyond medical students. | was also invited to speak at SUTD, IMU and Monash
Medical School Kuala Lumpur to give talks and conduct workshops. The development of VIP
won our team a few conference awards and Faculty Teaching Excellence Award (Annex Al-
3).

Over the years, VIP has matured through cross-disciplinary collaboration and | have recently
started to work with other researchers to instill emotions and facial expressions into avatars.
There is increasing interest from industry, especially in the much touted “Metaverse”
whereby | am invited to speak on future development of VIP at Temasek Holdings and other
investors. There is also interest for VIP to be “OEM” or white labelled such that other users
like Dentistry and Nursing adopt the back end infrastructure for their own specialisation (see
Annex B-3, 4).

In summary, | found that using a defined framework, the tools | have developed over the
years should be timed and pitched according to the levels of learners (Figure 4). Not every
tool will work on every student and from this experience, | have learnt to differentiate effects
and adapt each tool according to my learners. There is a time and place to use them and they
can be deployed for online learning, even post-pandemic.
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Learners’ involvement in co-creating and collaborative knowledge building

| drew my personal experience after the development of the tools mentioned above and
understood the importance in learners’ active involvement in designing and development the
platform. After developing the VIP, my team and | did extensive beta testing and usability
evaluation by clinical tutors and students, which received good feedback!?. Excitedly, we
rolled it out to a medical class but the VIP received a lacklustre feedback, in particular
mismapping issues and lack of variety in cases. This setback made us realise that we refocus
and redesign of the VIP to fix all nuances before rolling it out to classes.

C. Pre-Project In-Project

Team’s Network capability
(pairing Tutor to student)

Student Competence mapping

Students’ Co-created e
Projects Knoedge :

Figure 9. A, Meet the Team. The development of the VIP platform was led by Emeritus Prof. Edmund Lee and I, with two
clinicians, A/Prof. Timothy Barkham and later, Adjunct Assist. Prof. Dr Teo Boon See. Two research assistants (RAs), Ms Lee
Yueh Jia and Miss Juanita Kong, helped to develop the cases with clinicians and created the conversational database. Mr
Pabba Anubarath is our programmer, who helped to create the artificial intelligence or Al-enabled part of the conversation
engine driving VIP. B, The framework of co-creation requires all stakeholders (learners, teachers and Decision makers) to be
involved in the development of VIP13, C, Co-creation framework capabilities on stakeholders in co-creation projects4. My
RAs and | first guided the students through the process of creating cases, giving them feedback. When in doubt, they are
consulted our clinicians (whom we pair them up with) to check on their accuracy. Our team are also open to their feedback
and listened to their concerns. These bi-directional conversations improved the quality of making this educational tool. |,
too, get a better understanding of their perspectives on the VIP and how to improve on it. Challenges presented when
involving a diverse set of stakeholders during the innovation process helps us to identify four specific capabilities to address
and strengthen the students’ co-creation efforts. The insights gained from this experience are summarized in our framework
of stakeholder co-creation capabilities.

12 pabba Anubharath, Yoon Ping Chui, Judy C.G Sng and Edmund J.D. Lee. (2019) Performance of Virtual Integrated Patient. 36th
international conference on innovation, practice and research in the use of educational technologies in tertiary education, ASCILITE 2019, 2-
5 December 2019, SUSS, Singapore. Link

13Konings, K. D., Mordang, S., Smeenk, F., Stassen, L., & Ramani, S. (2021). Learner involvement in the co-creation of teaching and
learning: AMEE Guide No. 138. Med Teach, 43(8), 924-936.

14 Kande Kazadi, Annouk Lievens, Dominik Mahr (2016) Stakeholder co-creation during the innovation process: Identifying capabilities
for knowledge creation among multiple stakeholders, Journal of Business Research, 69 (2), 525-540.
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https://2019conference.ascilite.org/assets/proceedings/ASCILITE-2019-Proceedings-Final.pdf

Our team embarked on the idea of co-creating the VIP platform with a small number of
elective year 4 students, Thomas, Kylie and Joel. As the idea of co-creation is novel to both
myself, my team and the students, we agreed that it is a shared responsibility and encouraged
an open exchange between my team and students (Figure 9C; see legend). My RAs and | first
guided the students through the process of creating cases, giving them feedback. When in
doubt, they consulted our clinicians, Dr Teo and Prof Barkham, to check on their accuracy.
Our team are also open to their feedback and listened to their concerns. These bi-directional
conversations improved the quality of making this educational tool. |, too, get a better
understanding of their perspectives on the VIP and how to improve on it. Their completed
products were then mounted them on the platform with the help of our programmer. The
students took ownership of their work and did their own beta-testing, surveyed their friends
and finally introduced it to a junior class cohort. Reflecting on this journey, the raison d'étre
of VIP is co-creation process with our multi-stakeholders.

There are several outcomes from co-creation: 1, The students participated in The Medical
Grand Challenge (2020) under the Medical Innovation and Entrepreneurship pathway and
shortlisted as one of the finalists; 2, The co-creation of VIP build confidence in them to foster
mutual learning, autonomy and a sense of ownership (Annex B-2, 6, 7). They were motivated
by this project and introduced 10 more juniors to us through the Wong Hock Boon
programme; 3, Their abstract was submitted and accepted at a conference (Annex B-2)*°. VIP
is also featured in an anime series, White Coat Tales, our School’s Covid Chronicles and several
other university’s publications (see below).

e THE COVID-19
R . CHRONICLES

157 K. Lee, K. Leong, T. W. Ong, J. Kong J.C.G. Sng (2022) Learners’ Involvement in co-creating and collaborative knowledge building
in developing an educational tool, virtual integrated patient. Society for Neuroscience, 12-16 November 2022, San Diego, USA (Annex B-

2)
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Curriculum redesign for better professional outcomes

The educational requirements for many nursing roles are increasing and will continue to
increase. In addition, the scope of practice of advanced practice nurses (APNs) is broadening,
shifting towards having prescription privileges of varying degrees in their specific disciplines.
| started my journey, from module coordinator to Education Director for Nursing, overseeing
the curriculum redesign and longitudinal development of pharmacology in the nursing
programme.

NUR 1125 NUR 2125 NUR 3120
CVS, Respiratory, GIT, Integumentary, CNS, ENT,
Endocrine, Haematology Musculoskeletal, Infection Emergency, Oncology

Pharmacology y :
L Nursing Fractice
Mechanistics, Adverse effects Nursing Practice

Pathophysiology
Abnormal Physiology Patient Teaching

Patient Management

Pharmacist
Therapeutics

Signs & Symptoms

% of students' rating satisfied/very satisfied or

% of students that
agree/strongly agree

Questions strongly agree or
100, agree
95
56 Experience in learning culture at ALCNS 100%
85 Programme structure and content
80 provided relevant clinical and 100%
professional knowledge and skills |
75 - :
Learning culture in  Quality of Education Prepared for Preparedness for the beginning of
ALCNS beginning clinical Internship of Advanced Practice 100%
practice Nurse (APN)
m 2019 (n=151) ™ 2020 (n=245) m 2021 (n=242) = 2022 (n=317) Total no. of respondents: 37 out of 31 (100%)

Masters of Nursing cohort 2020

Figure 10. A, With the revamp of undergraduate nursing curriculum, the modules are taught according to body systems.
Through regular meetings, we seek to understand how each pillar (pathophysiology, pharmacology and therapeutics and
nursing practice) integrated in our teaching and to support students’ learning the most. B, As a result, our curriculum revamp
paid off with improvement in our students’ rating of their learning culture, quality of education and how they feel prepared
when going into clinical practice. C, Exit survey of APNs (Cohort 2020 after 2019 revamp) and their satisfaction of their
education to prepare them for their APN career paths.

The nursing undergraduate curriculum revamp progressively became more integrated over
the last decade. | influenced my department co-lecturers to teach in a more applied manner
and also our nursing partners to take into consideration our unique roles and contributions
in the new curriculum (Figure 10A). The efforts paid off when we see the students’ increasing
satisfaction in their undergraduate training, preparing them for their nursing careers (Figure
10B).

The last decade has seen developments in nonmedical prescribing, with the introduction of
prescribing rights for healthcare professionals, such as pharmacists and APNs. Drawing
experiences from other countries which already embarked on this journey, | led and worked
together with APNs in the steering committee (Annex D-1 and D-2) to ensure that this target
can be achieved. Through stepwise revamps, we can see the students’ satisfaction in their
postgraduate training and how they feel their education at NUS prepared them for their
advanced nursing careers (Figure 10C).
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Department, School/University and Regional Leadership

Digital Transformation

Since 2015, | have been running annual e-learning workshops within our department to share
my experience using new platforms and tools. In response to Covid crisis, | worked together
with my department’s administrative and technical teams, migrated swiftly our physical
classes to e-learning and examination platforms to minimize disruption to our students’
academic progress (Annex C-1).

Educator Club 0

In 2017, | started Educator Club back with quarterly meetings and more regular Educator
Club monthly meetings during the pandemic (see iBlog or FB). This is as a platform for the
pre-clinical and clinical educators within School of Medicine to share and present their
teaching practice and also serve as a mentoring space for fellow educators (Annex B-4). It
has now expanded beyond our School to other schools such as Pharmacy and Engineering.
We have also invited our leaders within our community, speakers from other medical
schools and overseas.

Educator Cub
r Advancement or Madical Scanca EducatorSartes
Wechnesday, 25 August 2021, 3-4pm

Masting I 835 4856 4957
Poscode: NUSMied

Productive

Failure
In STEM learning

Educator Club
Career Advancement for
Medical Science Educator

Series
Wednesdoy, 27 October 2021,
3-4pm

Zoom Link
Meeting ID: 835 4856 4957
Passcode: NUSMed e

Video Recording Shared facilities

In the process of learning how to create and storyboard content for
PharmaVIDEOQS, | shared this knowledge with our department technical
team to help our faculty make educational videos. We started our new
video editing facility to share our expertise with other departments
within the School of Medicine (scan this QR code or click on this link;
Annex B-3).
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https://blog.nus.edu.sg/yllsomeducators/
https://www.facebook.com/yllsomeducators/
https://youtu.be/UG-ykbXWWSI
https://www.facebook.com/yllsomeducators/

Wider Adoption of VIP

The VIP has been a tool for students and tutors across our medical school
and adopted by other healthcare professional courses like Nursing,
Pharmacy and Dentistry (Annex B-1, 3, 4). Our user base has been
expanded beyond Singapore and | have given regional talks and conducted
workshops!®!’ (promotional video: scan code or click link).

Future directions

Continual refinement of the Nursing Curriculum

Singapore hopes to have by 2030 up to 700 Advanced Practice Nurses (APNs) with prescribing
rights. | will continue to work on the curriculum redesign, providing good and sound quality
education so that our graduates can meet the core competencies of safe and professional
prescribing and to meet our target number of APNs.

VIP future development
I am working with the School to increase number of symptoms to the full repertoire necessary

for a graduating medical student. VIP is widening its user base internationally and VIP will
have further exciting development beyond even my own imagination!

Masters of Medical Education

| would be applying for a Masters in medical education to further develop my research
interest in understanding how Al can impact our students and medical education.

16 Asia Pacific Medical Education Conference 2022: Our Heritage, Our Strength: Future Proofing Healthcare Professionals — Trends. Issues.
Priorities. Strategies. Symposium 4: Implications of artificial intelligence enabled technology in medical education. Virtual Integrated
Patient (VIP): An Al-Enabled Chatbot and Its Use in Medical Curriculum. 12-16 January 2022. Virtual Conference. Link

"Monash Malaysia Medical Education Conference 2022: Transformation of Medical Education in the Digital World. Symposium and
Workshop. 25 June 2022. Virtual Conference. Link and PDF
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https://www.youtube.com/watch?v=0RMwA-J1qZw
https://medicine.nus.edu.sg/cenmed/apmec2022/programs.html
https://www.monash.edu.my/jcsmhs/events/monash-malaysia-medical-education-conference-mmmec-2022
https://www.monash.edu.my/__data/assets/pdf_file/0006/2913126/Speakers-profiles.pdf
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