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Step l. Problem identification and general needs assessment

Guiding questions:
1. Why should | have VPs in the medical curriculum?
2. For what purpose should | be using VPs?

3. What are the pros and cons of integrating VP into the curriculum?

Theme: Goal in the curriculum

All medical schools should strive to have virtual patients (VPs) in their curriculum, as these
are important tools for students on their way to become health professionals, offering them an
authentic, comparable, interactive, patient-centered and safe learning experience.

VPs are employed as a tool for curricular integration that requires the students to combine
and apply knowledge from several disciplines in one activity. At the curricular level, VPs offer
greater consistency and reliability in the delivery of learning experiences. In a blended learning
curricular model, the virtual curriculum runs alongside the existing face-to-face curriculum, giving
educators the flexibility in selecting methods to meet the learning objectives. [Tworek10].

The versatility of skills that can be taught with VPs encourages many educators to try to
embed this teaching method into the medical education curriculum for several purposes.
[Sobocan17]. Virtual patient panels are being used in health professions education to facilitate
the development of clinical reasoning skills, resource utilization and longitudinal patient care, as
well as knowledge acquisition, and clinical skills training. [Hege16], [Kononowicz15] [Quail19].
Exposure to VPs also can help students to develop non-technical skills such as decision-making,
teamwork, communication skills, but also self-awareness and self-confidence. It is especially
common to see a recommendation to apply VPs in support of clinical reasoning training [Cook09],
[Plackett22], because VPs are giving the students an opportunity for deliberate practice of patient
diagnostic and management skills. Using virtual patient panels, students compare and contrast
similar clinical findings and have to weigh different options based on the relative probability of
each diagnosis and the typicality of findings [Mayer22].

VPs also provide clinical and contextual diversity in case collection [Bowden21]. The
coverage of various subjects and possible situations that can appear in real-life medical activities
is an important factor in the expected effect of VP training [Doloca16]. VPs allow efficient
presentation of multiple patient visits, and in accelerated time-perspective how diseases change
over time and interact with several factors including genetic background, psychosocial context
and comorbidities [Smith07]. VPs, unlike the textbooks or most lectures are interactive, in addition
provide access to multimedia materials, possibility to check reference sources, reflect in the
decision-making process and to make mistakes and learn from them [Botezatu10a]. VPs allow
students to safely apply obtained knowledge without putting at risk either themselves or patients
[Edelbring11] [Kulasegaram18].


https://docs.google.com/document/d/18AQPQ7kSAon3VlsUSka_87kes4B2hBY3vQltnzNpxD8/edit#bookmark=kix.63u2udyv893q
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VPs act as a link between students’ factual knowledge and the clinical environment
[Ellaway15]. This provides students with an opportunity for productive struggle within the context
of authentic clinical situations. VPs help students to discover new concepts, structure and then
apply their knowledge in face of the ambiguity, complexity or uncertainty of medical practice
[Kulasegaram18].

You should consider VPs as an opportunity for your students, if you are looking for a tool
to increase their exposure to patient cases beyond what is possible in the clinic. VPs give the
students the possibility to be confronted with a wide variety of diseases, symptoms and clinical
scenarios, permitting (i) to overcome limitations in exposure to real patients (e.g., lack of contact
with rare diseases or presentations or differences across groups of students on the types of
patients they meet [Cederberg12], [Posel12]), (ii) to meet institutional or national curricular
objectives [Hege16], (iii) to offer an authentic experience in early stages of the medical curriculum
free of ethical concerns [Washburn20].

It is fair to say that VPs in the curriculum are not a silver bullet to solve all problems and
they also have drawbacks when misused. VPs should not limit access to real patients as this is
the gold standard in medical education. Consider for instance the limitation of VPs in terms of
physical examination or history taking. Some types of VPs may deteriorate soft skills of students
(e.g. showing empathy), when students focus too much on finding the right diagnosis and forget
the human-aspects of patient care. Finally, it is tempting for some teachers to trust the VPs will
replace them in the role of teachers in assessment or providing feedback and by that save their
time. VPs, as many other educational technologies, are just tools to aid the educator, but without
good supervision the students will feel lost in their education or learn to game the system.

Recommendations:

e V/Ps are great tools for curricular integration, that requires the students to combine and
apply knowledge from several disciplines in one activity.

e Versatility of skills can be taught with VPs, choose how you can utilize them.
e \/Ps act as a link between students’ factual knowledge and the clinical environment.

e Utilize VPs to address knowledge gaps, to ensure more comprehensive learning
experiences, to provide otherwise unavailable clinical experiences and to guarantee
availability of standardized material.
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Step ll. Targeted needs assessment

Theme: Phase of the curriculum

Guiding questions:
1. Into which level of medical curriculum should | implement virtual patients (VPs)?
2. What is my target group?

3. Should VPs be created for students in pre-clinical, clinical years or maybe for all
students?

Medical education across the world may be based on very different types of curricula.
Virtual patients could be part of a traditional pre-clinical and clinical course, an
integrated/systems-based course, problem-based learning (PBL), case-based learning (CBL),
enquiry-based learning (EBL), multi or inter-professional learning course. As a teacher you need
to be flexible and choose the solution that will fit best to your own curriculum and your needs.

The literature is not clear on the exact best time to introduce the VPs into curricula. The
general recommendation that emerges from the literature is not to start too early with introducing
VP’s into the curriculum as the baseline knowledge or interest of undergraduate medical students
might be limited [Radon11]. The prerequisite is that students should be learning semiology
subjects (when they learn about signs and symptoms).

There is a variation in recommendations for VPs integration time. Some authors are of the
view that VPs should start in the early stage of medical education [McCarthy15]. Medical students
prefer to use VPs in their early years (i.e., 2nd year [Gesundheit09]), when they don't yet have
access to patients in a clinical setting, in contrast to higher years’ students, where the interest
declines. This is reversed in the last (6th) year, when they want to acquire more clinical experience
before becoming an independent doctor [Dafli19]. On the other hand, Postma et. al. (2015) shows
that the accuracy and precision of the third-year students who participated in the intervention were
in fact similar to the scores of the fourth- and fifth-year students [Postma15]. Generally most of
the VPs in medical curricula were introduced in years 3 and 4 [Kononowicz19]. Depending also
on your teaching setting and how specific the topic you want to cover is - it might be valuable to
divide your VPs collection into undergraduate and postgraduate [Kolb09].

The question that may also arise is about the level of difficulty of VP's that should be
introduced to the students. Here both Huwendiek et al. and Kulasegaram et al. agree on
progressive introduction of complexity in different clinical skills, clinical reasoning or the design
in relation to VPs cases [Huwendiek13], [Kulasegaram18] e.g. uncommon clinical pictures to be
recognized and multitude of influencing (contextual) factors to be considered by the students while
solving a VP. When students have less experience and knowledge, VPs should be less complex,
and the complexity should be increased along with the growth of knowledge and experience
during the transition through the curriculum. Dahri et al. observed problems with finding the VPs
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difficulty level appropriate by 1%t year students in comparison with 2" and 3™ year students, they
also did not find VPs very helpful in learning about the main signs or symptoms [Dahri19].

Recommendations:
e To work on VPs students should have some baseline knowledge e.g. in semiology.

e There is variability in recommended VPs’ integration time: early years - for patients’
exposure before clinical years, late years - to acquire more clinical practice before
becoming independent health professionals.

e Complexity of VPs (in clinical skills, clinical reasoning, design) should be increased
along with the growth of students’ knowledge and experience.

Theme: Effective use of resources

Guiding questions:
1. How to deal with barriers due to limited funds?
2. How to deal when you do not have enough expertise?

3. What to do when you have no computer rooms or other elements of technical
infrastructure?

One of the often quoted barriers in implementation of virtual patients are their costs. In a
well-known study carried out at U.S. and Canadian universities by Huang et al. [HuangQ7] the
average costs of developing one virtual patient were reported to be in the range of $10,000 -
50,000 without maintenance costs. Other types of costs include: faculty development, teacher
salaries, IT infrastructure and staff, classroom use, etc. The VPs and the software needs to be
updated [Haag10]. Altogether it amounts to a total that appears to many teachers as an
insurmountable barrier. How to deal with that?

The costs of VPs should of course not be ignored, but the good news is that with enough
determination there are ways to deal with this issue. The best proof for that is the fact that VPs
are reported to be in use on all continents (except Antarctica) both in countries with high and low
income [Kononowicz19]. Below are a few tips on how to succeed if the budget for VPs is limited.

First, it is important to reduce expectations of perfection in aesthetics and technical
sophistication. The entertainment industry and press releases reporting on innovative virtual
reality research projects create a demand unrealistic to satisfy on graphical fidelity in presentation
of the VPs and the simulated clinical environment. Many expect VPs to contain advanced artificial
intelligence-based functions e.g. in natural language processing for history taking. This is of
course all impressive and interesting, but to get a good learning outcome it is often unnecessary.
In fact, there are studies published that fail to show any improvement in learning outcomes with
growing technical sophistication of the VP simulation [Dankbaar16]. Some features of virtual
worlds may actually be more a distraction than help. High technical requirements lead to problems
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in simulation accessibility (e.g. when external Internet connections are blocked, there is no
possibility to install plug-ins or require expensive non-standard computer equipment like VR
headsets) [Conradi09]. It might help to be clear from the very beginning that introducing VPs in
the curriculum is not about impressing one with technology or entertaining, but about learning
what is relevant in clinical reasoning in a flexible and interactive way.

The notion that VPs require dedicated computer labs to implement is nowadays largely
outdated. The availability of computers or mobile devices at students’ homes is wide-spread.
Taking advantage of this is an obvious way when you plan to implement VPs as part of the online
preparatory activities in the flipped classroom model. If you need to be available in person for
feedback while they are learning, you may suggest a “bring your own device” class when students
have one shared laptop for a team brought by a group member. Of course this works only in the
case you do not insist on the use of technically sophisticated VP solutions requiring for instance
virtual reality headsets or high bandwidth Internet connections as discussed above. But, for
instance CASUS, the VP system in use to host the iCoViP collection, requires for execution a
plain web browser and works across all common operating system platforms. This is also true for
several other VP platforms such as OpenLabyrinth or DecisionSim.

Another way of reducing costs is to collaborate and share both resources and
experiences. The history of VPs is full of examples of initiatives in which universities from one or
several countries team up to jointly create, repurpose or support themselves in using VPs. Good
examples could be projects like CLIPP [Fall05], NetWoRM [Kolb07], eViP [Poulton11], the
MEFANET network [Majernik16] and many more. Of course, the iCoViP project in the context of
which these guidelines and the VP collection have been developed, being a collaboration of six
universities, is also an example of a shared effort. The results of such consortia are often publicly
available on the Internet for several years after the project has ended. So, the next tip is to search
online for free content and tools. If not found, maybe you can reduce the cost of developing VPs
by sharing the effort with partners in a project or network you join.

You can also learn the know-how in a cost-effective way from the experiences of other
universities. Dewhurst et al. describe for instance how VPs have been implemented at several
universities in Malawi [Dewhurst09]. The key to success was a series of workshops organized by
visiting instructors from Scotland for those who just started the use of VPs in Africa. Another
example of a long lasting international collaboration is the MEFANET initiative of Czech and
Slovak universities who organize regular annual meetings to discuss experience in using e-
learning resources, including VPs [Majernik16]. Kolb et al. reported about an international
collaboration with many European universities in the area of VPs for occupational medicine
[Kolb07]. MedBiquitous is a US-based international organization to support technical standards
and good practice in the field of computer-aided medical education [https://www.medbiq.org]. In
order to save time and money you should avoid doing repetitive work for example by joining a
community that shares the same goals related to VPs as you have.

Some of the work can be completed in collaboration with residents and students who can
help in development, translations and integration of VPs with minimal supervision of experts. For
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instance, in the project NetWoRM LA Students from Germany annually visited partner universities
from Latin America (Brasil, Chile) to create VPs in collaboration with local experts. It turned out
that those VPs were more interesting and motivating for users than VPs created by teachers
[Radon11]. Some iCoViP partners (e.g., Jagiellonian University) collaborated closely with
students while developing and translating VPs. This has significantly accelerated the project. For
students, collaboration in such initiatives is rewarding as a learning by teaching scenario, an
opportunity to collect international experiences and to improve intercultural understanding.

The tools you use to support teaching with VPs - for instance an e-portfolio system, tools
for creation of concept maps or discussion boards do not need to be a commercial solution. There
are several open source or freely available tools like Cmap, Moodle, Mahara or Padlet in use that
can be used to support activities. If you need to enrich the existing VPs with new multimedia
instead of developing those from scratch, you can also look for free images and videos under
Creative Commons license (e.g. on Flickr) or in low cost stock photography services (e.g.
Shutterstock).

Finally, some of those who complain about the costs of VPs forget that the alternative to
VPs also costs money, sometimes more than what is required for VPs. As discussed in other
parts of this guideline, medical curricula are often already filled to the brim and the introduction of
VPs is only possible when some other activities are replaced. The money that is saved by
discarding or reducing time in the curriculum of one type of education can be relocated to the new
type. Traditional education also requires classrooms and teacher time for preparing and
conducting the classes. The advantage of online resources is that after an initial investment to
implement the resources, they can be used by many students. VPs have already been used in
Massive Open Online Courses (MOOCs) with close to 20.000 enrolled students [Kononowicz15],
and with minimal scaling-up costs. You should take into account that alternatives to VP simulation
modalities are very expensive. For instance, the time of simulated patients is limited and requires
training, salaries and on top of that the experience cannot be shared by many students
simultaneously. In another study conducted by Haerling, it was shown that the cost associated
with mannequin-based simulation is three times higher than for VPs without difference in terms
of improvement in knowledge and satisfaction [Haerling18].

Recommendations:

e Share the effort of developing VPs by collaboration with other universities or reusing
free available VPs as the one developed by the iCoViP project.

e Collaborate with residents and students on development of VPs with mutual benefit.

e Some costs are unavoidable while using VPs - like maintenance of the technical
infrastructure, technical support and content updates. But you can save money by
lowering expectations on rich multimedia and sophisticated technical features with
minimal impact on educational outcomes.

e Remember that other teaching methods, alternative to VPs, also cost money that
can be saved when you decide to use VPs.
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Step lll. Goals and objectives

Theme: VP alignment with the curricular learning objectives

Guiding questions:
1. How do | align the VPs with the overarching learning objectives of the curriculum?
2. How do | make selections of the VPs?

3. How do | modify the VPs to adjust them to those goals?

One of the most important developments in medical education of the last two decades is
the movement towards Outcome-Based Education (OBE) [Holmboe21]. Curricula designed
following this paradigm start with a clear specification of the intended learning outcomes. All the
decisions made regarding the curriculum design, in particular selection of the instructional and
assessment methods, should be directed towards achieving the pre-specified learning objectives.
In order for VPs to contribute to fulfilling the overall course objectives, they need to be
‘constructively aligned” with those objectives [Edelbring12].

Therefore, when introducing VPs into the curriculum it is very important to first identify the
learning objectives (LOs) in the curriculum that are suitable to be addressed with VPs. What those
relevant learning objectives are depends on many factors including the mission statement and
overarching goals of the curriculum at your university. Some countries may be obliged or strongly
recommended to implement specific competency frameworks prescribed by various accreditation
bodies. Finally, this may depend on LO-specific disciplines [Radon11]. Do not forget to consider
here also the level of competency of your students that you want to introduce the VPs to, or user-
specific interests (you can read more about these topics in this section).

The general guideline is to consider VPs as a valid instructional tool to achieve LOs related
to clinical reasoning [Cook09], [Plackett22]. VPs come to the rescue when it gets hard to fulffill
LOs because of insufficient inpatients covering specific diagnoses. They can work well as an
additional learning source in the absence of real patients or clinical teachers, allowing learning to
be continued [Tworek10]. However, apart from learning about the management of different
diseases, there are also other curricular objectives and themes that may be well implemented
with VPs. In particular, these could be cultural competencies [Smith11], sex- and gender-specific
health [Casanova19], care for patients with special needs like developmental disabilities
[Sanders08], empathic communication with patients [Guetterman19] or interprofessional
collaboration skills [Edelbring22].

In an integrated curriculum, VPs can be a useful tool in addressing basic sciences’ LOs
for higher motivation to learn it in a clinical context. For instance, while presenting VPs to discuss
with the students the pathophysiological mechanisms behind common signs and symptoms you
should pay attention to the use of adequate semantic qualifiers. This strategy is likely to facilitate
better knowledge encapsulation that leads to more robust clinical reasoning [Woods07].



https://docs.google.com/document/d/1oyJD23HKiT4bXTecvkxmuEAzlymy8AXG6D1Lfk8zDyU/edit
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It is also worth emphasizing that VPs are not only suitable for teaching but can also be an
assessment method for many LOs [HuwendiekO8]. We discuss formative and summative
assessment with VPs here. However, we would like to stress here, in particular, that if you address
a clinical reasoning LOs (so-called higher level thinking) with VPs and then assess the outcome
using a knowledge-based multiple-choice question test alone, you should not be surprised to see
modest effects as this is not a good example of constructive alignment. It is important to explicitly
communicate to the students how the LOs of your VPs contribute to the overall concept of the
curriculum [Hege07]. What may help is to map existing VPs to the end-of-program outcomes
highlighting where the curriculum objectives will be met, where there is still an option to enhance
the learning, and where there are gaps [Altmiller21].

If you have the opportunity to edit the VPs, you may wish to adapt them to your particular
LOs and target levels of competencies. However, you need to be careful not to lose the
authenticity of the VPs, meaning that it should closely relate to the work of the practicing health
professional. According to Hirumi et al. (2016), simplifying the interactions within the VP case, will
decrease the authenticity, but will also reduce frustration and increase satisfaction with the user
interface [Hirumi16]. Furthermore, we have discussed localization of VPs in the section on
prioritization of VP here.

Based on the literature and our experiences, there is no defined number of VPs you should
put into the curriculum. As the different researchers present their findings, clinical reasoning is
problem-specific and there is no generalizable problem-solving algorithm that can be learned
[Elstein78] [Norman05]. It means that medical students need to experience in the curriculum a
large number of cases with a range of specific medical problems to become competent physicians
[Lanphear21]. For instance, in one paper, authors have introduced 72 VPs in the renewed
curriculum at the University of Toronto [Kulasegaram18]. The iCoViP project collection contains
200 virtual patients [Mayer22]. We underline that the selection of VPs in such collections should
be well thought through and should be attempting to resemble the distribution of diseases in the
VP collection to that of the target population of real-life patients to avoid introducing bias to the
students. The higher the number of cases you have in your collection (more than 15 cases), the
higher the mean satisfaction of students will be [Al-Dosari17]. But of course, you should always
consider your educational setting, curriculum, and LOs when deciding on the number of VPs.


https://docs.google.com/document/d/1PF1pLPOniNBOdJmgDgbzt29ZgFy-HMdGc90NM4K5D-M/edit
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Recommendations:
e VPs need to be “constructively aligned” with overall course objectives.
e VPs are a tool to achieve LOs related to clinical reasoning.

e VPs are a useful tool in addressing basic sciences’ LOs for higher motivation to
learn it in a clinical context.

e VPs can be adapted according to the needs, but keep in mind not to lose
authenticity.

e There is no defined number of VPs to be integrated into the curriculum. Students
need to experience a large number of cases with a range of specific medical
problems to become competent physicians.

Theme: Prioritization/relevance

Guiding questions:
1. Should the use of virtual patients in the curriculum be mandatory or voluntary?

2. How to improve the perceived relevance of virtual patients by students?

3. How to adapt VPs to local needs to make them more relevant to the students?

Integration of virtual patients in curricula differs by the weight the faculty put on their use
by students. Some universities tend to play safe and introduce VPs as voluntary activities.
Interested students are recommended to use VPs to deepen their knowledge as a self-study in
their free time. Other universities make them mandatory which means their completion is a core
requirement to obtain course credits. Which of these approaches is better?

There is no simple answer to this question and the evidence for recommendations is
limited. What has been consistently observed is that when VPs are completely voluntary their use
will be very low [Radon11], [Kim18]. In a study by Hege et al., just around 10% of students used
VPs when they were optional [Hege07]. Such behavior of students has been observed in
implementation of other types of e-learning and simulation in general as well [Issenberg05].

The straightforward solution is to make the use of VPs obligatory. This is even expected
by some students who admit that they need external motivation to complete them [Huwendiek13].
Yet, there is a risk in mandatory integration scenarios. Teachers tend to set completion criteria
easy to verify automatically, like minimal percentage of content (e.g. screen cards) displayed, time
spent on exercise, success rate in multiple choice questions. But this can lead to superficial
learning. There are always students who get tempted to game the system and click mindlessly
through the content to reach the required threshold score or exchange answers to questions with
other students [Hege07]. Kim et al. compared the mandatory and voluntary use of VPs in clinical
clerkship and found that students in the mandatory integration mode completed more VPs and
spent more time on them [Kim18]. Unfortunately, there was neither any difference in objectively
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measured knowledge by the end of the clerkship nor in student satisfaction which might be
interpreted as evidence of superficial learning. Within the project consortium we have described
different integration scenarios that you might find helpful.

The key to gain educational benefit from VPs seems to be to convince the students about
the relevance of VPs to succeed in their health professional career [Edelbring12]. One way to
achieve this is to show them explicitly how the learning objectives of VPs map to the curricular
learning objectives. This is already discussed here.

Another solution is to take advantage of the rule that assessment drives learning and make
the VPs exam-relevant. It means that the use of VPs remains voluntary, but it is explicitly stated
how their content is covered in the examination blueprint. For instance, the teacher may declare
that 20% of the questions in the final exam will address topics discussed in the VPs. In the study
by Hege et al. more than 90% students used exam-relevant VPs [HegeO7]. The result was
comparable to the obligatory strategy, but the time the students spent on solving the cases was
longer and there were indications of a more in depth approach to learning.

There are also other ways to improve the perceived relevance of the cases by students
and by that their usage ratio. One of them is to involve students in the authoring of VPs. This
approach is known as the “learning by teaching” strategy [Hege07]. Students often know best
what is challenging for them in handling VPs and in collaboration with experts in the field focus
on those issues when designing cases, learn from that, and make the VPs more relevant for peer
students [Radon11].

Motivation to use VPs is low when students think they are not their target group. This may
happen when VPs in the curriculum were developed in a context different to that of the students’
- e.g. as presented in external commercial products purchased by the university or in cases by
authors from abroad in international projects [Fors09]. Some of the recommended diagnostic and
treatment methods may be different and the cultural background feels foreign. The language of
the VPs may be a barrier as well. Fors et al. has observed the use of VPs in a group of Romanian
students who declared good or very good English skills. The same cases were randomly assigned
to students either in English or Romanian language. Despite good declared English skills,
students selected more diagnostic tests, made better decisions and spent more time on learning
when the cases were available in their mother tongue [Fors09].

The solution to the foreign context problem could be the language and cultural adaptation
of VPs when implementing them in the curriculum. Some of the systems allow the content of the
VPs to be translated in the native language of the student, which is worth the effort even if students
(declare to) have good English skills. Medical tradition and cultural differences can be clarified
and commented to the students by local specialists in expert comments connected with the cases.
Improving intercultural understanding is important due to the growing mobility of patients and
medical doctors and international VPs provide the opportunity to broaden student’s views and
experience [Fors09], [Radon11]. The iCoViP project has developed a workflow to handle the
adaptation process and applied it in the development process of the 200 VPs initially designed in
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English to the local context and language of the 5 participating countries. The collection can be
accessed here.

What is also very important in convincing students about the relevance of VPs is the
positive attitude of their teachers to the cases. Students are skillful in recognizing that. If the
teachers disbelieve in the effectiveness of VPs, so will their students. If the teachers say this is
just for the “young generation”, the students will doubt they will get feedback in case of problems
and the topics presented in VPs will be relevant during their examinations. Itis crucial the teachers
walk the way they talk: know the content of VPs, are familiar with how to use them, and make
reference to them while teaching.

Recommendations:

e When choosing an integration scenario for your institution, take all the advantages and
disadvantages into consideration. Completely voluntary use may meet with low interest.
When making VPs obligatory make sure you will not tend to set completion criteria too
mechanistic which promote superficial learning.

e Make sure your VPs will be relevant to the learning material. Show the students
explicitly how the learning objectives of VPs map to the curricular LO’s.

e Making the VPs exam relevant may help to increase the number of cases completed
and promote a more in-depth approach to learning.

e When using VPs created elsewhere (in foreign context), you may adapt their language
and cultural background, before implementing them into the curriculum.

Step IV. Educational strategies

Theme: Relation to other learning activities

Guiding questions:

1. What influence should VPs have on other types of learning activities (like lectures,
high fidelity simulations, standardized patients, etc.)?

2. How should VPs be influenced by those learning activities?

We will present here the nature and scope of both related and competing curriculum resources
that affect the use of VPs and the impact that they have on student learning.

When we think about implementing VPs into our curriculum, we try to consider different options
of where or how to use them. Often, the medical or healthcare science curricula are packed with
required classes. If the assumption is that the VP should replace some other activity, what should
it be? Or, if the assumption is that the VP should be used in combination with some other activity,
what should it be and how should this combination look like? If the VP activities and
supplementing activities should be presented in a specific order (including time spaces between
the activities) what should it be? Below we will try to answer these questions.


http://icovip.eu/knowledge-base/your-next-steps/
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Subtheme: Replacement

One of the challenges you may face when introducing VPs into the curriculum is that it
cannot be stretched more and some elements will need to be removed to make space for using
VPs. But what to choose to not compromise the overall objectives? The current literature reflects
this struggle.

If you need to make a decision about removing activities from an existing curriculum to
make space for VPs, it is better to replace passive forms of teaching - like lectures or reading
exercises - instead of active methods like small group discussions or mannequin-based learning
[Kononowicz19]. At the same time some authors remind us that if you uncritically remove some
teaching activity, this would not necessarily improve neither the perceived integration nor the
learning [Berman09] [Lang13]. With iCoViP partners we discussed that a replacement should not
be radical and involve a complete withdrawal of an established teaching format for the benefit of
VPs rather it should have the form of a partial replacement. For instance, even though lectures
have limitations, they still have their role in introducing key knowledge concepts. Yet, the
replacement of static case presentations within lectures with VPs was regarded as a reasonable
solution. In our iCoViP project discussion around the guidelines the opinion was often voiced that
the beauty of teaching comes from preserving diversity of suitable teaching methods.

If you already work with traditional paper-based cases, there is a recommendation to
replace them with virtual cases [Cendan12]. In a study by Poulton et al. the replacement of paper-
based cases by online VPs in PBL sessions was highly appreciated by both students and teachers
[Poulton09]. It has been shown that students and tutors think that interactive VPs provide a more
authentic, immersive experience suited to problem solving [Poulton11]. Furthermore, compared
to reading a book, the use of VPs was found to trigger higher student engagement, and having
an extra dimension with the use of video clips of patient presentations. VPs are also a valuable
tool in terms of time-efficiency compared to real patients’ interactions or case seminars as well as
variation in learning activities, studying “in a different way” as compared to traditional methods
[Edelbring11].

Students also express preference of VPs over traditional knowledge transfer solutions
such as lectures [Dahri19] [Kolb07]. When they have a chance to independently work with VPs
(e.g instead of going to lectures), they have the opportunity to self-assess their diagnostic and
patient management skills [Ellaway11]. According to one of the studies, 78% of students indicated
that replacing lectures with virtual patient cases allowed for better use of faculty contact time with
them and 84% of them said that completing the virtual patient prior to class allowed them to
become better self-directed learners [Benedict13]. Also, it was important to students during
clinical clerkships to have some activities removed in order to deal with the additional workload
created by the integration of VPs [Huwendiek13].

Choosing to move to VPs could solve problems related to financial constraints on
materials [MaleckO1]. The paper-based medium itself can put a strain on tutors: lack of
accessibility, the cost and time resources to replicate the patient’s imaging and other materials
needed for the paper-based cases. Thanks to moving to VPs we may improve the delivery of
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patient cases [Zary09] and save some resources, while still increasing learning opportunities
[Doloca16]. As one of our students once summarized about working on a VP module: "you do not
have to copy it, and you cannot lose it" [Kononowicz12].

There is also a strong recommendation to never replace real patient contacts with VPs,
unless it is absolutely necessary, which for example we have observed during full lockdown
because of the COVID-19 pandemic. Yet, this should be regarded more as a short-term
emergency solution rather than a real replacement. The same applies to situations where the
healthcare setting does not provide a patient matching our learning objectives. VPs could
complement areas where there are no other suitable learning tools for clinical reasoning and
problem solving [Poulton11]. Moreover, VPs could be a learning tool directed into a specific task
[Edelbring11].

In general, when VPs are integrated into existing learning activities or used to replace
such activities, the perceived implementation seems to be more successful than when redundant
traditional methods are kept in place [Berman09] or when VPs are used as additional activities on
top of the existing curriculum [Lang13].

Recommendations:

e \When looking for elements in curricula that can be replaced by VPs focus on passive
forms of teaching, like static case presentations in lectures.

e VPs can save money and add more flexibility when replacing paper-based cases.

e Do not replace real patient encounters with VPs unless you are forced to do that
due to extreme conditions like the COVID-19 pandemic or to fill gaps in the clinical
experience due to lack of access to particular clinical presentations.

Subtheme: Extension

Integration/addition/alignment

In this section we will try to focus on situations where we want to introduce VPs as an
addition to other, already existing learning activities. What should be the combination and what
should it look like?

Any integration process of VPs into the curriculum must be carefully planned, implemented
and evaluated. To be successful, e-learning resources like VPs, in particular, must be integrated
and aligned with the desired learning objectives [Baumann-Birkbeck17] and other teaching events
[Haag10] like cardiac auscultation exercises on mannequins [Quinn11] or radiological course
programs [Scherer11]. As stated by Huwendiek et al., those activities should be built on each
other to give the students an opportunity to apply newly gained knowledge [Huwendiek13].

VPs can be used in very different settings. Cases can be included in all learning
environments being particularly suitable to small groups, larger interactive classroom teaching
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sessions and individual learning. VP cases can be used as a prerequisite for high-fidelity
simulations [Singh03] or may be used as an assessment method of intended learning outcomes.

Students themselves prefer to have the VPs introduced after rather than during the
lectures, which they call “an incompatible setting” for the experience of working through cases
[Dahri19]. It is possible to combine communication-focused classes or mannequin-based
activities with the use of VPs by asking students to solve cases in preparation for high-fidelity
simulation. When students are waiting to take their turn on a simulator or enter a role playing
activity, give them a VP case to solve, which will allow them to stay active and focused throughout
that time. Thereby, you can use the existing resources in a better way, enhance different
experiences and turn partial-task training into whole-task training [Ellaway15].

As noted by Fischer et al., if we use VPs without integrating them into the curriculum, this
would lead to low acceptance of such methods. Therefore, exam-relevance of VPs and integration
with follow-up seminars are key factors for a high level of acceptance. Fischer et al. presented an
example from Munich where internal medicine learning cases ceased to be integrated on a
mandatory basis. Instead, students were provided with 15 learning cases that thematically related
to a weekly seminar (with 18 students per group) and dealt with content that was relevant to the
final written exam. The learning cases were to be worked on in self-study as preparation for the
follow-up seminar and discussed there. About 10% of the questions in the final exam referred to
case contents [Fischer(08].

VPs can also be an addition to simulated patients (SPs). As stated by Cendan et al. 2012,
this solution gives the students the chance to revise the content, to receive individualized
feedback, to reflect on the actions taken during the encounter, and to compare their decisions
with the best practices protocols or recommended procedures. VPs can be used, for instance, in
a situation where the SP cannot demonstrate some of the elements of physical examination
findings like cardiac murmurs, abnormal breath sounds, or neurological deficits [Cendan12],
[Johnson13]. They can also be used as preparation before either interacting with an SP, where
the given feedback might potentially be a powerful educational tool [Stevens06], or with real
patients, which can give students more confidence. More about feedback will be covered in this
section.

In the literature, recommendations can be found on using VPs alongside traditional clinical
placements [Menendez15]. There is a strong notion that it should complement the bed-side
teaching, making it more understandable and meaningful [Edelbring11] and also allowing to link
the basic sciences with clinical encounters [Posel12]. iCoViP partners recommend that VP
activities can be given to students during clinical placements when doctors are for important
reasons unable to take care of students. The lack of availability of patients showing a particular
clinical presentation during the clerkship can be compensated by a VP experience as suggested
by the Liaison Committee on Medical Education (LCME) ED-2 standard [Tworek10]. For instance,
it can be used on the last day of the clerkship if there are gaps (VP is better than nothing), or in
times when clinical teaching and learning is temporarily impossible (i.e.: during the COVID-19
pandemic) [Nascimento21].


https://docs.google.com/document/d/1k04WoeglAEFQ8DGdz9_XDA2x9fd5Rz0VtTT6TDEOq98/edit#bookmark=id.fcm6fwy262zv
https://docs.google.com/document/d/1Sbczhb1v5xdwS8fjG9jJHoKE1wcsiyntDa4sPer3e1Y/edit#heading=h.we1s9g3u62yy
https://docs.google.com/document/d/1Sbczhb1v5xdwS8fjG9jJHoKE1wcsiyntDa4sPer3e1Y/edit#heading=h.we1s9g3u62yy
https://docs.google.com/document/d/1Sbczhb1v5xdwS8fjG9jJHoKE1wcsiyntDa4sPer3e1Y/edit#heading=h.we1s9g3u62yy
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When we speak about the relation to other learning activities, a relevant component of
VPs integration is to organize a follow-up seminar around this activity. According to Zary et al.,
teacher-led seminars may still play an important role in providing credibility to the VPs [Zary09].
Further advantages are that it gives higher effectiveness for learning in terms of deeper discussion
within a safe environment, seems to catalyze the case processing and relates the cases to the
clinical reality by virtue of the teacher’s clinical perspective [Edelbring12].

Recommendations:
e Use VPs to integrate core knowledge concepts presented in lectures.
e VPs can be used in preparations for simulation classes.

e During clinical placements, VPs can be used to fill in gaps caused by lack of
availability of patients with specific clinical presentations and in case of limited time
of clinical teachers.

Subtheme: Sequencing

When you are considering implementation of the VPs in relation to other learning activities,
one more factor should be taken into account. It is how we will sequence the VPs with other
teaching events. Should they be presented in a specific order (including time spaces between the
activities), and what could it be?

Most importantly, try to be flexible in sequencing VPs depending on your needs and the
needs of your students, as well as the learning objectives you would like to achieve. It was found
that spaced activation contributed to a more balanced (spread in time) use of VPs with a lower
peak of number of sessions right before the exam [Maier13].

If you are considering using the VPs with lectures, you could introduce them before the
lecture to activate students’ knowledge; or after - to reinforce it. For instance, in the study of
Huwendiek et al. 2013 students preferred working on VPs after the lectures, as it enabled them
to apply knowledge from the lecture to the VP. This had another function, it raised students’
confidence and helped them memorize important aspects [Huwendiek13]. According to the
majority of students (78%), completing the VPs before the class gives an opportunity to use the
class time for activities more difficult to complete at distance as hands-on-training or small group
discussion, and therefore it stimulates self-directed learning [Baumann-Birkbeck17].

In the case of bedside teaching, VPs can be used also in two ways: before meeting a real
patient - to gain confidence; or after - for reflection or to discuss errors. As noted by Huwendiek
et al. 2013, according to students, it was highly meaningful, motivating and supportive for their
learning to work on a VP before an encounter with a real patient with similar symptoms. This
made them feel ready and confident to engage in these encounters. Students can plan which
questions to ask, what kind of examinations to perform and which differential diagnoses to take
into consideration [Huwendiek13].
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What also may be beneficial, is to let the students work on VPs independently at home,
so they can develop their problem-solving skills, and then follow it up with a tutorial with the
teacher, where students can sum up their learning, revisit the case, as well as get answers to all
of the questions, that may have arisen. Between these two meetings, interdisciplinary lectures
use the case as a springboard to cover relevant concepts [Kulasegaram18]. Riedel et al. 2003
found that the scenario where first students work in a group of 2-3 per one computer, with the
tutor present in the class, and then learn alone at home - was assessed as the best
implementation method [Riedel03]. There is also another aspect of organizing small group
discussions after individual work with VPs. It was found that students take such a solution more
seriously, when they know that they are likely to be questioned about the VPs [Huwendiek13].

Most probably, there is no one best solution in terms of sequencing when using the VPs.
Generally, it is believed that if you sequence a lecture, followed by one or two VPs, then organize
a small group discussion and finalize with a real patient encounter, this will give a student
maximum support for their learning and optimal preparation [Huwendiek13]. Similar
recommendation was given by Hirumi et al. 2016 where the integration strategy included a lecture,
a demonstration of NERVE [a digital learning environment around cranial nerve disorders
knowledge] with explicit expectations and requirements, VPs interactions within the NERVE, an
instructor-led AAR [After Action Review, i.e. follow-up seminar] with the entire class, and a
standardized patient/virtual patient (SP/VP) hybrid encounter [Hirumi16].

Recommendations:

e The most common sequence in the use of VPs is: start with lectures, followed by
VPs, small group discussion and end with bed-side teaching.

e When presenting VPs to students, activate them one at a time with a time gap
between them and do not make them available all at once. This will result in a more
balanced use of VPs.

Theme: Learning activities around VPs

Guiding question:

1. What should be the tasks students are supposed to do around virtual patients?

Virtual patients are a great tool to learn clinical reasoning. During the design and
integration process different types of activities should be taken into consideration, to allow a
meaningful and engaging learning process.

Ellaway and Davies distinguish the following learning activities around the VPs: read
unfolding narrative, select appropriate history questions, select management options, make
diagnosis, learn underlying medical science through guided discovery (optional), view report and
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debrief (if logged in) [Ellaway11]. Other tasks could be writing a summary statement, creating a
concept map, creating a case (learning by teaching strategy), solving a case in an
interprofessional team and group discussion.

For example in the CASUS system students are asked to fill in a summary statement, a
short presentation of a patient of usually one to three sentences length. It is a synopsis of findings
from history taking and physical examination. The ability to present a patient in such a concise
way is a good indicator for clinical reasoning skills, because the student has to summarize and
synthesize a patient’s information [Bowen06]. This also provides a chance to practice clinical
semantics [Posel15]. Summary statements can be required any time during the case, but they
are particularly relevant for case completion. If the author includes examples of expert summary
statements as model examples for students, these can be used to scaffold learning, isolate gaps
in domain knowledge and as a powerful tool for formative or summative assessment [Posel15].

Important element of VPs cases are concept maps created by students during the process
of working on the case. A concept map is a graphical tool for organizing knowledge and it results
in a visible representation of the students’ clinical reasoning on a case, which permits them to
identify learning gaps [Penuela-Epalza19]. Learning with a use of concept maps creation allows
combining lower order concepts with higher order concepts, which then can lead to formation of
a hierarchy of knowledge and understanding [Daley16].

Another activity to be used around the VPs is to involve students in the creation of the
cases. Learners show a positive and highly motivated attitude towards this teaching strategy. In
a paper by Hege et al. motivation was attributed in 67% of the students to the interest in case-
based training and the effectiveness of this strategy [Hege07].

VPs can be also used in activities of interprofessional groups of students. Such a solution
allows better understanding of the other profession's scope of practice, tasks and responsibilities.
Furthermore, it provides a holistic patient’s perspective through the complementary professional
view [Edelbring22]. Solving VPs in mixed teams promotes interprofessional teamwork and
collaboration. They can share their ideas, decision making and responsibility, which in overall
prepares them to work in such clinical teams in real life [Martini19].

As noted by researchers one of the tasks could be also a discussion, where students are
comparing two VPs with common differential diagnoses or a combination of similar, but
contrasting VPs, where the students are encouraged to consider alternative diagnoses and reflect
on key features of each of the VP cases. This improved students’ understanding of disease and
helped reflect on differential diagnoses [Cendan12], [Huwendiek13].
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Recommendations:

e Adding summary statements as a task allows students to learn how to in a concise
manner present findings from history taking and physical examination and is a good
indicator of clinical reasoning skills.

e Learning with the use of concept map creation gives students the opportunity to
organize information in complex VPs and demonstrate an understanding of the
relationships between clinical findings and diagnostic hypotheses.

e Other activities could be creation of the cases by students, working on VPs in
interprofessional teams, and discussion on similar but contrasting VPs.

Step V. Implementation

Theme: Time allocation

Guiding question:
1. How much time should the students have for VPs activities?
2. Should time for VPs be regulated at all?

The problem of time allocation is interconnected with all the previous themes. The
literature strongly recommends that students should have adequate time allocated to work on
VPs, because this is an overall important aspect when integrating e-learning into the curriculum
[Edelbring11], [HegeO7]. In this section, we will discuss what can be considered an “adequate”
time.

Generally, the time used for case completion will be dependent on the type of learning
objectives (e.g. emergency medicine may need different time allocation than psychiatry), but also
on the stage of the study programme (more time will be needed in the beginning of the curriculum
and less towards the end). Some research indicates that time used for interacting with the system
varies a lot, the majority of students access the system the day before a seminar (AAR) and
SP/VPs encounter, and just a few went beyond specified minimum requirements [Hirumi16]. If a
VPs panel is used with a few clinical cases to be solved, tutors should recommend the students
not to accumulate work on the last day before the deadline, but divide it equally in time.

According to the literature, students appreciate dedicated time for self-study with VPs as
they can work at their own pace with each case [Huwendiek13], [Radon11]. Despite some of the
VPs being designed to be completed within 45 min (one academic hour), a wide range of time
spent on working on the cases was observed. In the study by Dahri et al. (2019), year 3 students
perceived 60 min of time to be inadequate and year 1 and 2 indicated 90 min allocated for the
case work to be adequate [Dahri19]. On the other hand, students during clerkships spent 15-20
hours, completing around 20 CLIPP cases [Berman11]. A study by Hege et al. tested different
integration scenarios of VPs and showed that students spent less time in mandatory than exam
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relevant VPs [Hege07]. Similar results were observed in another study where students spent
approximately 15 minutes on one VP [Kononowicz12]. Based on our experiences from an iCoViP
pilot, time for case solving should not be restricted if students are working at home, but it will be
helpful in class to better control it. If you would like to assess how much time students spend on
each case, learning analytics (LA) can be used.

Time will play an important role also during the exams. Students who took the exams on
a VP without time constraints used approximately twice as much time as students with the time
limit. This first group utilized half as many inquiries of the patient history, physical examination,
and lab/imaging tests than were used by students from a second group, indicating that the time-
constrained students used a 'shotgun approach' to try to collect as many 'required' inquiries as
possible. Interestingly, in terms of obtaining the correct diagnosis, the majority of the students
(91%) who took the untimed exam were successful, but of those with the time limit, only one-third
(31%) correctly diagnosed the VP exam case, despite their higher number of queries [Gunning12].

When preparing to incorporate such activities like VPs into the teaching, it is crucial to
consider also how much time and effort faculty need to invest to support a case-based course
and whether this is feasible [HegeQ7], [Nagji20]. Students would like to get feedback on their
performance which often cannot be completely automated. The curricula with VPs have to be
updated and modified, and this may take a substantial amount of teachers’ time that should be
rewarded [Radon11].

Recommendations:

e Time used for case completion will vary and will be dependent on the type of learning
objectives and stage of the study programme (more time will be needed at the
beginning, and less in higher years).

e You should not restrict the time for students when they work at home, but give them
limited time, when working on the cases in class.

e Students perform better during untimed exams. Number of correct diagnoses during a
time limited exam is lower than in an untimed one, despite their higher number of
queries.

Theme: Group learning setting

Guiding questions:
1. Should students work individually on VPs or in groups?

2. Ifin groups, how large should the groups be?

3. Ifin groups, what should be the group composition?

Interaction is key when learning clinical reasoning using VPs. Some students appreciate
discussing VPs with their peers and teachers [Nagji20], whereas some prefer to interact with the
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technology while working with VPs individually. Both scenarios are possible in VPs [Edelbring12]
and based on our experiences it will depend on the purpose of VPs and learner’s preferences. In
some settings, self-directed individual learning might be necessary because of limited
opportunities for small-group learning [Johnson14]. Yet, there are many advantages of working in
small groups. In fact, a meta-analysis of 122 studies (not limited to VPs) found that collaborative
learning is more effective on several cognitive, process and affective outcomes in diverse
disciplines like health, math or physics, than individual learning [Lou01]. Furthermore, working in
small groups enables open discussion in a supportive learning environment [Naumann16].
Students who solved VPs in teams achieved significantly greater learning gains, better diagnosed
cranial nerve palsies and were more satisfied than students working individually [Johnson13],
[Johnson14]. Also, Cendan et al. found that students in a group of 3 learn more compared to
those working with VPs individually. They hypothesized that this performance improvement was
related to a lower cognitive load effect on the group users [Cendan12]. Working in groups fosters
skills in clinical reasoning, but also in team collaboration [Naumann16], allowing the application
of cooperative learning strategies [Huwendiek08]. The VPs designed for group work can be of
lower complexity since the reflection and reasoning will come from the interaction inside of the
collaborative working experience [Edelbring11], [Ellaway15].

Regarding group sizes, even though there are examples of the use of VPs in large groups
like lectures [Hooper15], smaller groups are advised as they increase the exposure of each
student to VPs and impose greater responsibility on each student [Edelbring12]. The literature
does not specifically define “small groups". According to Edelbring et al., students felt that working
in pairs broadened their reasoning the most when compared to individual and larger groups
[Edelbring11]. Poulton et al. report that the use of VPs in digital problem-based learning sessions
with 6-8 students was accompanied by good performance improvement outcomes [Poulton14].
The pilot implementations within the iCoViP consortium showed that the groups were composed
of 2-5 students, but mostly 3-4. The groups were bigger when VPs were used in class. Facing the
lack of clear preferences in the literature, we recommend adjusting the decision to local settings.

We did not find firm evidence on how the group composition in student groups working on
VPs should look like. Johnson et al. hypothesize, based on Vygotsky’s Zone of proximal
development theory, that groups should contain a balanced mix of high and low-performing
students [Johnson14]. Those struggling with the tasks would be supported in learning by better
performing ones. This is indirectly confirmed by their observations that students who had scored
low in pretests benefited more from working in teams on VPs than from working individually
[Johnson13], [Johnson14]. Another opportunity that comes from working on VPs in teams with
specified roles is the development of interprofessional collaboration skills. The feasibility and
educational gains of such educational scenarios in teams consisting of medical, nursing,
pharmacy, physical and occupational therapy students have been demonstrated in several
studies [Shoemaker15], [Martini19], [Edelbring22].

In summary, we would like to encourage the use of VPs by students for small group
learning, but at the same time notice that VPs are flexible enough to be used in various scenarios
including individual work in self-study scenarios.
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Recommendations:

e Students who solved VPs in groups achieve significantly greater learning gains,
diagnose better and are more satisfied than students working individually.

e When working with VPs smaller groups are advised more, than bigger groups, but the
specific number of participants varies from 2-8 students.

e In terms of group composition you can be flexible depending on your needs and
possibilities.

Theme: Presence mode

(F2F vs online, blended strategies)

Guiding question:

1. Should students work on VPs in a computer lab, shared space, seminar room or at
homes?

If working at distance should it be synchronous or asynchronous?
If a mix of those modes is recommended what should guide the selection of the mode?

When preparing integration of VPs into the curriculum, another important aspect to
consider is the presence mode, namely what are the differences (and potential advantages and
disadvantages) between working on the VPs on-line or in-person, during classes or using a
blended strategy.

In face-to-face settings, students physically are present on the campus to work on the
VPs. One of the advantages of this approach is for participants to get to know the computer
program they intend to use, for the teacher to introduce important or complex topics [Fischer08].
Also specialized solutions such as VPs in virtual reality or in combination with other forms of
simulation (e.g., standardized patient, patient simulator etc.) can be implemented that way.
Solving VPs cases in the presence of a tutor gives the students higher motivation, especially when
content is related to the exam material [Hege07], and less distraction when they work the VP
cases in the classroom. Students also can receive immediate feedback or guidance when
encountering problems during case solving. In interprofessional groups, the learners appreciate
face-to-face form as an efficient tool to enrich the discussion and get a meaningful value in the
encounter with the other profession [Edelbring 22]. In the literature, different formats are indicated,
depending on the level of curriculum, rooms availability etc. VPs can be introduced as an
individual or group laboratory exercise.

Regarding the on-line setting, working on the cases at home allows for self-directed
learning at the student’s own pace, and deeper reflection on the material covered during small-
group practicals [Riedel03]. Depending on the learner's needs, students can fill in their own
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knowledge gaps (by reading additional resources) and organize their thoughts (e.g. in the form of
a concept map); in this way, learning can be personalized, related to the individual needs rather
than the needs of the group. The on-line setting can also be used in situations of limited access
to learning spaces or restrictions on contact hours [Johnson14] as happened during the COVID-
19 pandemic or during individual illness, family situation, course of study or more logistic-based
problems like conflicts in the study programs for interprofessional training. In this case students
prefer an on-line encounter due to flexibility in time and space [Edelbring 22].

If you are just starting with an on-line learning environment, we need to bear in mind that
getting the tutors trained will take some time and this strategy might not be readily available. You
can read more about teachers’ training in this section.

A compromise that combines the above techniques is blended learning. VPs may be
featured in both face-to-face, synchronous online (collaborative) and asynchronous online
(independent study) elements of an activity [Ellaway15]. VPs can aid the delivery of additional
content or introduction of a new material in an asynchronous way [Geha18]. It has also proven to
be a successful theoretical, but practice-oriented preparation before practical implementation of
the acquired knowledge (also known as flipped-classroom) [Huwendiek08], which allows students
to learn in an environment similar to real practice, reducing the stress and a “culture shock”
between university and clinical setting [Morrissey14]. Blended learning using VPs, however, can
also proceed first in face-to-face mode - e.g. during a problem-based learning session - and then
on-line as a repetition before an exam or as a reflection after an in-person encounter. It was shown
by Kononowicz et al. that students using VPs together with face-to-face sessions were able to
gain more from the course and scored better in the knowledge post-test than the control group
[Kononowicz12].

There is a recommendation that the new curricula should include VPs, because of their
utility in distributed learning environments as well as their ability to meet learners’ requirements
for asynchronous as well as synchronous on-line learning [Posel12]. According to Ellaway et al.
(2015), VPs have been successfully used as the integrating or scaffolding medium for distributed
teaching. In that case, different groups at different sites work first independently, and then come
together for collaborative VPs tasks [Ellaway15].

The conclusion is that face-to-face and on-line modes can be flexibly and consciously
selected according to the learning objectives and teaching constraints. Depending on the year of
the study you can use VPs in more of an asynchronous teaching, as students will be more
experienced and are expected to be more autonomous.


https://docs.google.com/document/d/1MjQlmqxsef9qVKx4FO5NOREKRxrKH4u6Ea11XoGDFfw/edit
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Recommendations:

e Using VPs in a face-to-face setting gives an opportunity to introduce the tool, to have
immediate teacher’s feedback and tends to be less distracting and more motivating for
students.

e Working with VPs in an on-line setting allows a self-directed learning and deeper
reflection. It is a solution for limited room availability or other restrictions.

e VPs can be also implemented in blended format, when introducing new concepts,
delivering additional material, before the exam or clinical encounter, combining pros
and cons of both modes, and bringing opportunity for better knowledge acquisition.

Theme: VP orientation & training

Subtheme: Student orientation

Guiding question:

1. Is user training on the technology/pedagogy of VPs necessary and if so how should it
be performed?

To successfully implement a new learning activity or a tool into the curriculum it is
important to identify, discuss, and reflect on both students’ and faculty’s expectations and
preconceived notions [Nordquist12]. Guiding students on the VPs prior to the encounter is
necessary and may have a direct positive effect on perceived learning [Berman09], [Nordquist12].
Moreover, as some students may struggle with the technology associated with VPs learning
platforms, it is vital to guide them through those systems, to avoid distraction from the actual
learning experience [Naumann16]. What we have noticed in our iCoViP pilots is that when
students received prior training on the VP program they could focus better on the learning
process, and not on technical issues.

Familiarization with the VP system and with the concept of VPs should take place upon
the first exposure to the cases, for instance with the use of an introductory presentation. During
initial demonstration of the system, students can be given a patient monitoring form to aid the
systematic collection and processing of information or tutor instructions [Dahri19], [Hirumi16].
Orientation and training on VPs can also be done as near-peer teaching (i.e. postgraduate
trainees) allowing active engagement of both parties [Kulasegaram18].

What also might be helpful during orientation process, is to use the student information
system, online platforms or course handbooks, to post requirements, instructions (written or video
tutorials) or send reminders about the due assignments [Hirumi16], [Nasir17]. Students find it very
important to know how the VPs were integrated in the curriculum and aligned with other
educational activities. Hand-outs and/or an online timetable, with links to related VPs could be
very helpful [Huwendiek13].
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Recommendations:

e User training is crucial in order for students to focus on the learning process, rather
than technical issues.

e Familiarization with the VP system and with the concept of VPs should take place upon
the first exposure to the cases, for instance with use of an introductory presentation.

e During the orientation process use the student information systems, online platforms or
course handbooks, to post requirements, instructions (written or video tutorials) and
send reminders about the due assignments.

Subtheme: Faculty development

Guiding questions:
1. Why is faculty development on the use of VPs needed?
2. How to buy-in staff to participate in faculty development?

3. How to effectively train faculty in using VPs?

The reviewed literature is unanimous in the recommendation that faculty development is
a crucial factor in a successful curricular implementation of VPs (e.g. [Berman(09], Haag10],
[Kleinheksel17]). It is in general true that each curriculum renewal requires faculty development
[Kulasegaram18], but we can also give more specific reasons to justify that for VP faculty training.
Contemporary teachers have seen in their lives thousands of lectures, but just a handful of VPs
(if any at all) [Posel12]. Sometimes these are not the technical skills that are lacking. For instance,
Dafli et al. 2019 showed in her study that the majority of surveyed teachers (~80%) felt their IT
skills were sufficient to author VPs [Dafli19]. The point is that the teachers should also know the
learning activities around the VPs and how to assess and provide the students with feedback
based on those activities. Teachers sometimes blame the new method for the educational failure,
whereas the problem lies in their lack of proficiency in the application of the method [Nordquist12].
Lack of a sufficient number of adequately trained tutors makes many VP implementation
scenarios infeasible [Hege07]. Therefore it is very important to support and prepare them for this
challenge by providing instructions, necessary additional materials, contact details to a help desk
or person responsible for technical support.

Teachers are often reluctant to participate in faculty development activities giving many
reasons [Sudacka21]. Success depends on finding a good buy-in for the teachers’ participation
[Kulasegaram18]. Top-down methods require that educators feel that their effort in developing
their teaching skills will be acknowledged by their supervisors [Posel12]. This can be achieved for
instance by awarding them with additional credit points or certificates recognized in their
evaluation. Faculty can be also motivated by their students who expect their teachers to be
familiar with the VPs integrated in the curriculum [Huwendiek13] and may express this in negative
teacher evaluation. Academic teachers are often also researchers, so they expect to be presented
with some evidence that the new method works [Nordquist12], [Posel12]. Finally, it is motivational
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for teachers to participate in faculty development if the courses are tailored to their individual
needs (“learner-centered” faculty development) [Kulasegaram18]. What emerges from our
project’s pilots is that ideally this issue should be solved on an institutional level. We can also
share success stories from the students to motivate teachers. It is feasible to gather people that
are involved in a particular course where you want to implement VPs and during the introduction
meeting give them a short training from the technical and pedagogical possibilities of the tool.

There is only limited research published so far on how to effectively train faculty in using
VPs. Teachers are often highly experienced in their medical fields, but when it comes to the use
of new educational methods like VPs, they shift from experts to novices which makes them feel
insecure [Nordquist12]. Therefore, their clinical experience should be acknowledged in the
training, and it also helps when the facilitators who conduct faculty development courses are
valued in the local setting [Gillham15]. Since teachers are often very busy and complain about
lack of time for faculty development, it is recommended to offer them a spectrum of short courses
that target particular skills from which they can select those that meet their particular task in the
curriculum (e.g., case author, small-group facilitator, assessor). This will also give them the
possibility to effectively refresh their skills when needed [Kulasegaram18]. Teachers also have
their preferences regarding the faculty development method: e.g., some prefer face-to-face
workshops close to their workplace, webinars in the evenings, or e-learning modules that need to
be accommodated [Kulasegaram18]. An international collaboration of teachers from Scotland and
Malawi demonstrated a successful curricular implementation of VPs with faculty development as
the key enabling factor [Dewhurst09]. It consisted of a series of three closely supervised
workshops in which faculty members first developed VPs in small groups. Next, they discussed
how to implement those in their teaching. Less formal approaches to faculty development involve
building communities of practice where the teachers can post messages when instant feedback
is needed [Steinert21]. Our project partners also give the teachers a chance to get directly
involved in VPs creation, which then makes them feel more confident about using such cases.

We should always remember that the technology behind VPs is just one of many factors
when implementing them in curriculum. The success of implementation often hinges on human
factors. Teachers are the key stakeholders that need to be convinced on the utility of VPs and
adequately prepared. Faculty development events are a good opportunity to do that.
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Recommendations:

e |t is very important to support and prepare teachers for use of VPs in their classes,
especially when they are lacking technical proficiency by providing instructions,
necessary additional materials, contact details to a help desk or person responsible for
technical support.

e Teachers will need good buy-in to actively participate in implementation of a new
method. Consider extra credit points, certificates, other forms of recognition in their
annual evaluation or share the success stories from the students in order to motivate
the tutors.

e Offer the teachers a spectrum of different training methods e.g short face-to-face
workshops close to their workplace, webinars in the evenings, or e-learning modules,
that target particular skills from which they can select those that meet their needs.

Theme: Technical infrastructure

Guiding questions:

1. What are the technical requirements for a successful integration of VPs in the
curriculum?

What are the benefits of connecting VPs with other e-learning tools?

How to make the technical costs of VPs manageable?

VPs require a technical infrastructure to function. Most of the currently available VPs are
accessed using a standard web browser. This does not require much configuration by the learner.
However, it is crucial that the VP server is available at all times [Huwendiek13]. This means there
should be a technical maintenance team employed with a quick response in case problems occur
and a help desk for questions. Unfortunately, services like that require substantial and stable
funding [Berman11], [Huwendiek08], [Radon11].

It has been observed that learners tend to complete their VP assignments shortly before
the deadlines [Hege07]. For instance, Hirumi et al reported 70% of students worked on VPs in
the last two days before the task was due [Hirumi16]. This uneven distribution of workload may
influence the performance of the IT system or even lead to system failure. There are two potential
solutions to this problem. One is to divide VP tasks in smaller assignments which are space
activated [Hege16]. The second is to provide a technical infrastructure that, instead of using one
central server, is distributed on several smaller computers forming a cloud of smaller servers that
could be turned on or off depending on the number of students. Such solutions are able to endure
even very high loads as in MOOC courses [Kononowicz15].

Another technical aspect expected by students is the usability of the VPs. The navigation
should be intuitive and the graphical layout should help to focus on the tasks in the VP assignment
[Boeker06]. Issues with user-friendliness can be avoided to a certain degree by constantly paying
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attention to the stakeholder perspective. This can be achieved by frequent needs assessments,
following usability guidelines [Kononowicz17] and principles of multimedia learning [Mayer10],
involving students and teachers in frequent user experience testing [Nunnally16] and providing
technical help and instructions to students while learning [Nagji20].

VPs should not be isolated from other e-learning tools the students use. For instance, it is
possible to use one central login/password to access VPs and the learning management system
(e.g. Moodle). Next, links to VPs could be part of the learning units in regular courses taught at
the university. Furthermore, It is possible to make automatic transfers of scores collected by
students in assignments between systems. Another option is that certificates from completed VPs
could be stored in e-Portfolio systems. To achieve software integration, there are technical
specifications (like Shibboleth, LTI, xAPI) [Kononowicz17] implemented by VP system developers
and communities (like MedBiquitous) that work to establish or extend data exchange standards
in medical education. To access the iCoViP collection check whether your university is part of the
EduGain programme (many European universities are) to enable your students to login using
their standard university account. Some of the iCoViP partners add links to iCoViP VPs into their
learning management system Moodle using the External Tool function (LTI) which saves a
separate login and password as well.

Finally, to make the VPs affordable and in the long term sustainable, it is recommended
to share costs by joining consortia of several institutions with one technical infrastructure
[Berman11]. This decreases the costs substantially. Several national and international projects
demonstrated that it is possible - like the CLIPP project [Berman09], or MEFANET [Majernik16].
More about sustainability and maintenance of VPs can be read in this section.

Recommendations:

e When introducing VPs in the curriculum you will require a technical help desk that
reacts in case of disruption in the system operation and supports the students and
teachers when questions arise.

e |tis possible to save the students the burden of generating another account to access
their VPs by using integration technologies that enable login using the standard
university account.

e Usability is an important factor in acceptance of VPs in curriculum that requires frequent
evaluation and refinements.



https://docs.google.com/document/d/1SJKOkfMPpps86TwHdgY6D9SKB1Vmg9oh9BV6FW7YybU/edit
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Step VI. Evaluation and feedback

Theme: Sustainability, maintenance and quality assurance

Guiding questions:
1. How to sustain the use of VPs?
2. How to update VPs in the curriculum?

3. How to evaluate the quality of VPs?

Development of VPs collections and their implementation are often supported by grants.
However, even the most successful projects have to face the moment when the source of funding
drains out and new ways of sustaining the initiative are needed. To keep an initiative alive for a
long time was never an easy task and the methods depend on the setting. However, there are
some that turned out to be successful.

One of such approaches is relying on collaboration across institutions [Berman11]. It was
often observed that universities suffer from the non-invented-here syndrome and insist on
developing and maintaining their VPs by themselves [Casanova19]. In the long run, the costs are
difficult to meet, but when divided across many partners become affordable. Sometimes, payment
of a subscription fee by users of the VP collection might be required to cover the basic needs
[Berman11].

It is important that the group of users develop a sense of ownership and feel responsible
for its content. This can be implemented by establishing an editorial board that consists of
stakeholders (e.g., directors of clerkships) [Berman11] interested in the use of VPs at the
university. It also helps to align the collection with current national or university learning objectives
catalogs [Altmiller22] as well as with changes in the professional practice [Morrissey14] and
modify the content accordingly. For instance, the COVID-19 pandemic introduced several
changes in the clinical reasoning process and hospital practice and consequently required an
update of an existing collection of VPs as was described by Hege et al. [Hege20]. The VP system
should enable evolution and end-user customization of the cases [Botezatu10B] and empower
the teachers to do the update by themselves if they wish to [Zary09].

For a sustained long-term use of VPs, the collection needs to reach a critical mass of
users [Kolb]. It has to be tightly integrated into the mainstream curriculum because sidetrack add-
ons usually do not survive [Casanova19]. Leaders at universities must emphasize the importance
of VPs and their lasting support [Djukic12]. A VP integration also requires time to be established
and mature. For instance Kolb et al. in retrospect judged that a 3-year period of the NetWoRM
project was perhaps insufficient for successful implementation of the VPs in all centers [Kolb09].

Finally, a sustainable use of VPs requires accountability [Botezatu10B]. There should be
a mechanism to report feedback. Even the unsuccessful uses and less favorable events should
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be analyzed and conclusions drawn. Feedback can be collected using established or self-
developed questionnaires. On the one hand, established tools usually are better validated and
permit the results to be compared across different implementations. On the other hand,
homegrown surveys can be tailored to the local needs. In the category of ready questionnaires,
the eViP project has proposed two VP evaluation tools which were later on further developed and
validated by Huwendiek and colleagues. One of them is a tool to measure the quality of VP for
the purpose of fostering clinical reasoning [Huwendiek15]. The other is a set of tools to evaluate
the quality of VP curricular integration: a student questionnaire and reviewer checklist
[Huwendiek09]. These tools have been adopted by iCoViP and are now available on our website
together with the results of the pilot evaluations.

Sobocan and Klemenc-Ketis developed a psychometric tool to measure acceptability and
attitudes of medical students towards the use of the VPs in the classroom [Sobocan16]. Last but
not least, Kleinheksel and Ritzhauptand developed an instrument to measure the adoption and
integration of VPs in nursing education [Kleinheksel17].

Besides questionnaires, it is also possible to use observational studies (ethnographic
approach) to evaluate how students in small groups interact with VPs [Kulasegaram18],
[Edelbring18]. When collecting verbal feedback on the VP use, Hirumi et al. suggest to first ask
the students what went well in the VP before addressing problems. This helps in directing
students’ emotions in a positive manner [Hirumi16]. Formal usability studies may involve
professional human-machine-interactions tools as eye movement trackers [Boeker06],
[Stevens06]. It is also possible to analyze user activities based on VP system logs. This was
described in more detail in the section on learning analytics. Lastly, it is of course possible to
organize formal studies to explore the effectiveness of VPs in reaching desired learning outcomes
in comparison to alternative methods (e.g. simulated patients, human patient simulators) or
different VP design or implementation variants. Such evaluation may follow even a randomized
controlled trial study and be published as research studies. Kononowicz et al. recently published
a systematic review with meta-analysis of such studies [Kononowicz19]. When you intend to
advance your evaluation to the level of a research study do not forget to seek permission of an
ethical review board.

Recommendations:

e Encourage your colleagues to support you in sustaining the use of VPs by giving them
a sense of ownership of the collection. Invite them to voice their opinion on the quality
and let them co-decide on the development of the integration in a VP editorial board or
special task force.

e You may save time to evaluate the quality of VPs by using questionnaires available on
the iCoViP project website.

e Even if the response rate to evaluation questionnaires is low, you may still use VP
systems logs to detect quality problems.



http://icovip.eu/knowledge-base/evaluation-tool
http://icovip.eu/results/attachment/io4-report/
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Theme: Assessment

Subtheme: Formative assessment and feedback

Guiding question:
1. What does formative assessment with VPs look like?
2. What are the different forms of feedback that can be given to learners as part of VP?

3. Are teachers needed in formative assessment of VP activities?

There are several formats of formative assessment related to VPs and to activities
performed in their context. The basic assessment of performance in VPs is diagnostic accuracy
which is the agreement of the diagnosis selected by the student with that of the VP author.
Diagnostic efficiency can be defined as the number of (correctly) selected diagnoses divided by
the time needed for the task [Braun19]. Also important but less exposed in literature is therapeutic
accuracy meaning the selection of adequate management of the VP [Tausendfreund22]. The task
of diagnosis can be divided into domains of the clinical reasoning process that can be assessed
separately [Plackett22]. Basic knowledge relevant for diagnosis embedded in VPs can be tested
with multiple choice questions. Furthermore, assessed can be the recall (did the student notice
relevant information) and precision (ratio of non-relevant information) of selected case - e.g.
observed clinical findings, asked questions in history taking, selected diagnostic tests. Another
possibility is to look into summary statements written by the students for the skills of problem
representation and the use of appropriate medical language [Hege20]. Formative assessment is
more likely to require the student to provide open-ended elaborations which makes it easier for
the teacher to provide feedback. This is different to summative assessment that requires clear-
cut decisions that can be reliably marked with a numerical score.

Students using VPs expect and appreciate opportunities for formative assessment and
related feedback [Posel15]. This should come without surprise as case exposure does not by
itself lead directly to learning and students need guidance on making sense of their experiences
[Edelbring11]. There are also studies showing that engagement in formative assessment in VPs
is positively correlated with results of summative assessment [Seagrave22].

Feedback regarding activities in VPs can be either automatic (i.e. computer-based pre-
programmed) or teacher-led (e.g., in follow-up seminars) [Zary09]. Automated feedback has the
strength to be immediate which is often not possible with clinical teachers in a busy workplace
[Naumann16] or with simulated patients [Stevens06]. Even though adding feedback to the VPs
costs extra time, the effort pays off. As demonstrated in a study by Zary et al. students select VPs
that are marked as containing feedback more frequently and engage with them on a deeper level
(e.g. provide elaborate answers instead of using the cases merely as source of medical data)
than those without it [Zary09].

There are various forms of automatic feedback a VPs can provide. Static [Sailer22] or
neutral [Zary09] feedback is the display of expert opinion leaving the comparison of provided
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answers to the student. Constructive feedback is a checklist that matches and compares student
answers to the expert recommendations [Zary09]. Students appreciate it by the end of the session
as it clearly depicts what they have missed while completing the case [Al-Dosari27].
Consequential feedback is common in branched VPs and instead of showing directly what is
correct or wrong displays the consequences of wrong decisions [Round09]. Cumulative feedback
shows students' progress across several solved cases and may encourage students' repeated
use of VPs [Hirumi16]. Adaptive feedback is automatically adjusted to the answer given by the
student [Berman16], [Sailer22]. This can be implemented by an artificial neural network based on
former experiences of what kind of guidance worked previously well in a similar situation
[Sailer22]. Another form could be the alteration of subsequently suggested VPs e.g., increasing
or decreasing their difficulty level depending on performance of the learner [Berman16]. Radon
et al. recommend carefully selecting the difficulty level of formative questions in VPs as too easy
questions bore students and too difficult tend to frustrate. They recommend a level of 60% to 70%
of the questions being answered correctly as a good balance [Radon11].

Caution is required when using automated feedback, even if for formative purposes, as
students are sensitive to unfair judgment and such feedback may result in disappointment. This
became apparent in the pilot evaluation of the iCoViP project when some students reported their
disagreement with the way their concept maps integrated with VPs were graded. A potential risk
is that when the feedback contains errors it will be difficult for the student to unlearn incorrect
information.

Teachers should not rely on automatic feedback only as students also expect to discuss
with them the cases [Edelbring11]. The iCoViP project partners recommend that automatically
generated feedback should be checked and extended by teachers. This could be for instance in
an integration scenario when the teacher observes live what the students are doing and helps
them unblock some encountered difficulties. Follow-up seminars stimulate the students to post-
case reflection, give opportunities to ask questions that could not be answered based on the
computer presented materials and deepen the learning through a dialog with the teacher and
peers [Posel15]. Formative assessment is also a valuable experience for the teachers as it
informs them directly about the VP integration when there is still time for remedy and by that is
part of ongoing curriculum evaluation and improvement [Wood19].
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Recommendations:

e Take advantage of the different forms of formative assessment available in VPs that
enable the students to compare their decisions in the diagnostic and treatment process
with expert answers, checklists or to analyze exemplar responses.

e Artificial intelligence and natural language processing enable increasingly sophisticated
ways of formative assessment that can be adaptive and include feedback to open-
ended answers but remember that incorrect feedback is harmful and you should retain
a healthy dose of skepticism before you trust innovation in automatic feedback.

e |t is still very important that the computer generated feedback be reviewed and
extended by human teachers. This improves the quality of feedback and allows the
students to ask their teachers follow-up questions.

Subtheme: Learning analytics

Guiding questions:
1. What is the purpose of using learning analytics in VPs?

2. What data related to virtual patients is suitable for learning analytics and how to process
and display it to the users?

3. What are the risks of using learning analytics in VPs?

The learning analytics process should be planned, otherwise we risk getting lost in the
abundance of data [Lang11]. The rational approach is to use learning theories to pose a priori
hypotheses that are then verified with the collected data [Cirigliano20]. It is important to decide
what data to select for analysis. Examples of low-level, fine-grained activities in VPs that are
frequently recorded and can be later used for learning analytics are time spent on tasks, mouse
clicks on external links, zoom in of images, or answering questions [Kononowicz15], [Berman18],
[Cirigliano20]. The recorded activities can already have some inherited meaning related to the
trained competency. In the case of clinical reasoning training such activities include identifying
relevant clinical findings, building and prioritizing differential diagnoses, making connections
between clinical observations and hypotheses, writing summary statements, selecting diagnostics
tests, committing to a final diagnosis, and declaring a confidence levels in decision-making
[Doleck16], [Berman18], [Hege18]. Important is also the time sequence when student actions
happened [Cendan12], [Doleck16]. The quality of those activities can be automatically assessed
by checking against declared standards using sensitivity metrics (i.e., how much of the relevant
information contained in each section the student was able to find), precision metrics (i.e., how
many actions performed by the student were considered correct) [Furlan22], or by means of
checking the degree of similarity to the expert solution using artificial intelligence methods - e.g.
using clustering or natural language processing [Berman18], [Hege20]. Many VP systems allow
exporting of recorded activity data in popular formats to enable learning analytics in external
specialized statistical, machine learning or visualization tools.

When planning the use of learning analytics in VPs one should consider who is the target
group of the outcomes [Knight17]. The audience could be directly the learners. In such cases
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results may illustrate to the students their progress in relation to their peers. This is intended to
motivate them to become more engaged in their learning or to seek help from their teachers when
struggling. For instance, Berman and Artino constructed a metric to judge student engagement
while learning with VPs based on time spent on cards, accuracy of answering multiple-choice
questions, number of added key finding and differential diagnoses, as well as machine-learning
rating of summary statements [Berman18]. The metric was displayed for the learner in traffic light
colors indicating low, medium, or high engagement. The conclusions from the pilot studies in the
iCoViP project was to put learning analytics into context and not compare students who are very
different - e.g. at different stages of their education, otherwise it might be frustrating or contribute
to lower self-esteem of the students. Furlan et al. proposed to display learner performance in key
aspects of clinical reasoning (such as history taking, physical examination or hypothesis
generation) as radar graphs in relation to best, worst and average performance in the student
cohort [Furlan22]. The comparisons of learner actions can be also relative to an expert
performance. For instance, in a clinical reasoning tool developed by Hege et al., similarity of the
learner’s clinical reasoning concept maps to the expert maps is displayed as percentage charts
in a dashboard [Hege17].

The other possibility is to make teachers and faculty staff the target group of learning
analytics. For them such data is useful for identification of struggling students for supporting
actions, in judging the quality of education they provide, and in understanding the learning
process. Cedan and Lok have developed a learning analytics tool that present on a time axis the
individual actions taken during a patient scenario by the student and allows by that to visually
inspect the process that led the student to reach the final diagnosis and by that identify outliers
and seek patterns in a way that would have required time-consuming video analysis in the past
[Cendan12]. Based on the collected data, computer algorithms can look for correlations of use of
particular elements to learning performance indicators. A study by Cirigliano et al. showed that
students rushing through VPs are likely to score low when answering related multiple choice
questions [Cirigliano20]. Underutilization or poor correlation of particular VP elements with
success indicators allow making judgments on the quality of material and plan refinements. For
instance, after pilot evaluation in the iCoViP project a few VPs draw our attention by the unrealistic
low diagnostic accuracy in students' answers. Based on that we corrected design errors that
sneaked into the authoring process of VPs. Cirigliano et al. used learning analytics to question
the utility of some external links and expert comments when not correlated with success on
subsequent multiple-choice questions [Cirigliano20]. Finally, learning analytics is also a tool for
virtual patient researchers. Hege et al. deepened the understanding of clinical reasoning learning
with learning analytics methods applied to large collection of learner activities in VPs by showing
differences between learners who diagnose the virtual patient until they find a correct answer in
contrast to those who give up and request the answer is displayed by the system [Hege18].

Use of learning analytics is also connected with risks. Introduction of tools like
engagement metrics is a form of extrinsic motivation [Berman18]. This is likely to influence the
learning to improve the scores, but may not be connected with deeper learning, and in the worst
case result in actions of superficial learning to game the system. Use of learning analytics may
also compromise the feeling of safety in the learning environment. Students should be aware of
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which of their activities are tracked and retain the right to delete the recording of their activities
while learning. Learning analytics may turn VPs more into an assessment tool, where students
will be unlikely to show a candid approach of reflection and experimentation [Cirigliano17].
Labeling students based on learning analytics may do more harm than good when there is no firm
evidence of validity of such a metric [Chan18]. This may backfire in discouragement and
frustration when the system prematurely judges the student as not capable of reaching the desired
performance level. Learning analytics is good in showing “what” is happening, but not necessarily
“‘why” [Chan18]. Long time spent on activity may be caused by distraction of the student but also
reflection, referencing to textbook or group work offline. It is recommended to triangulate the
conclusions suggested by learning analytics with other sources of data that reflect students’
intentions like verbal protocols, surveys or interviews [Cirigliano17].

In summary, the collection of large amounts of data in the process of learning with VPs
and their analysis using statistical and machine learning methods has much potential in learner
motivation, identification of struggling students, quality improvement of the VPs and better
understanding of the learning process. However, the use of learning analytics should be cautious
in order not to violate the safety of learning, induce superficial learning or make unwarranted
judgments or predictions.

Recommendations:

e Learning analytics allows you to take advantage of large amounts of data recorded
routinely in the process of student activities in VP systems for the benefits of learning,
teaching or research.

e The recipients of learning analytics can be students who get an additional tool for
motivation and feedback; teachers who can detect struggling students or flaws in the
VP content and researchers to deepen the understanding of how students learn with
VPs.

e Be careful not to impact by learning analytics the students’ feeling of safety while
learning with VPs. Inform the students what activities are recorded and for what
purpose the data is used and make your decisions based on learning analytics methods
for which there is evidence of utility.

Subtheme: Summative assessment

Guiding question:
1. What should be verified before VPs are used as a summative assessment tool?
2. What are the opportunities and challenges in using VPs for summative assessment?
3. What are the preferences of students for the use of VPs in assessment?

There have been several attempts to use VPs in summative assessment (e.g.
[Waldmann08], [Gunning12], [Setrakian20]). Because VPs depict the context of clinical decision
making, they are believed to be particularly suitable to test application of knowledge and problem
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solving [Cook09], [Gesundheit09]. In this chapter we will briefly describe the opportunities, but
also challenges with the use of VPs in summative assessment.

To use VPs for the purpose of summative assessment you should be able to present
evidence for their quality as an assessment instrument. The two core criteria for that are reliability
and validity [Schuwirth19]. In terms of reliability it should be remembered that clinical reasoning
is content and context specific [Trowbridge15]. Making judgment on clinical reasoning based on
performance in VPs requires many cases [Vleuten05]. Unfortunately, authoring VPs is expensive
[Huang07]. The potential solution is to use for assessment purposes short VPs focusing on the
key decision in the diagnostic and treatment process - so called electronic key-feature cases
[Fischer05]. The strength of VPs in terms of assessment reliability when compared with such
practice-oriented assessment forms as simulated patients and real patients is perfect
reproducibility of examination conditions for all students. An identical case presentation with
humans is impossible, while easily achieved with VPs [Waldmann08].

Validity evidence of a VPs-based assessment can be divided in content and construct
validity [Schuwith19]. Regarding content validity the cases used in the examination should be
selected to fit into an examination blueprint [Waldmann08]. This aims to ensure good coverage
of topics of the case - e.g. in terms of leading symptom, disease group, setting and meeting the
course learning objectives [HegeQ7]. Blueprinting is usually done by an expert panel after several
rounds of discussion [Mayer22].

The other important aspect, construct validity, requires demonstrating correlation of the
outcomes of this form of assessment with established examination methods (so called criterion
measure). Unfortunately, this is rarely observed in studies. For instance, Waldmann et al. showed
only weak correlation when comparing VPs with MCQ-based examinations [Waldmann08]. The
likely explanation is that VPs examination is qualitatively different from regular exams
[Botezatu10]. MCQ-based exams are more focused on theoretical knowledge corresponding to
the low levels of Miller pyramid while VPs are believed to test higher level problem-solving abilities
[Waldmann08]. The use of VPs is also beneficial in terms of reaching a better constructive
alignment of the methods used in teaching and assessment. More emphasis is now being placed
in medical education on the application of knowledge and this should be reflected by assessment
methods [Gesundheit09]. Current curricula do not often assess explicitly clinical reasoning and
there is no gold standard for that to reference [Kononowicz20]. This would explain the reason for
the difficulty in showing correlations in former methods of assessment and not necessarily
question the validity of VPs. This aspect still needs more research.

The idea of using VPs for summative assessment is attractive to some students
[Botezatu10]. They see it as an authentic form of examination which is relevant to practice and
wish to be tested that way. For instance, students argue that VPs are more realistic in assessment
because of the ability to present abnormal findings which is not given with standardized patients
[Gesundheit09]. Early-stage students are more in favor of using VPs in assessment than more
advanced students [Gesundheit09].
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There is also hope that using VPs for summative assessment will strengthen the clinical
reasoning abilities by the end of the curriculum because students tend to focus on learning on
what is being formally assessed [McEvoy12]. For a fair examination it is necessary that the
students are familiar with the use of the system prior to the assessment [Gunning12],
[Waldmann08]. It is also better not to push the students too much with time on such examinations
[Gunning12]. Finally, the VP system used for summative assessment should be checked for
security, failure tolerance and compliance with legal regulations [Haag10].

In summary, VPs have potential in summative assessment of clinical reasoning. However,
judgment should not be made based on performance on a limited number of VPs and it should
not be the only assessment form used. High acceptance of students for this assessment
instrument is promising and encourages further development. At this stage none of the iCoViP
partners uses the projects’ VPs for summative assessment purposes and see them more as a
tool for teaching than grading students.

Recommendations:

e VPs are a form of assessment regarded by students to be authentic and can extend
the assessment offer of medical curricula by a tool to measure clinical reasoning skills.

e |[f you decide to use VPs for summative assessment you should be convinced about
the validity and reliability of VPs used in the examination.

e It is important not to make assessment decisions based on a small sample of cases
due to the problem of case specificity.

Glossary

Adaptive Learning

Adaptive learning or teaching is a method to deliver personalized learning experiences, based on
students’ preferences or previous performance, that address the unique needs of an individual,
through just-in-time feedback, pathways, and resources (rather than providing a one-size-fits-all
learning experience). Benefits of such adaptive learning environments are higher motivation and
engagement of students, higher autonomy of learners, and a more inclusive way of teaching.

After Action Review

After Action Review (AAR) is a type of follow-up seminar useful for reflecting on students’
experience during and after the completion of a project or a task (i.e., What did they learn? What
did they like and why? What should be improved and how?). AAR is used to improve and practice
for the next round of practical experience.

Blended Learning

Blended learning is an educational method, where online learning is combined with face-to-face
teaching. There are several ways of mixing learning activities:
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¢ Flipped classroom — which starts with an on-line asynchronous activity, followed by face-
to-face meeting to discuss any open issues and perform hands-on-training.

¢ Online follow-up events organized after face-to-face small group sessions.

e Online activities can also be part of face-to-face teaching.
Important is that blended learning supports active learning by students and that online activities
are not left isolated from the rest of educational activities. It is the role of the teacher to consider
which learning objectives are best suited for online activities and for which it is better to meet with
the students in person.

Branched VPs

Contrary to linear VPs, branched VPs do not follow only one linear story with one unique endpoint.
Rather, it is a model of VPs where patient outcomes and thus the endpoint of the VP depend on
the choices that the learner makes along the simulation. While working on the VP, the learner is
given a set of choices at specific points during the story. The learner makes a decision and each
choice leads the learner into a different possible scenario where choices have specific
consequences for the patient. The final endpoint for the VP can be negative or positive depending
on the aggregated decisions that the learner has made along the simulation.

Case-based learning

Case-based learning (CBL) also known as “case study teaching” or “case method learning”, it is
one of the teaching methods, a form of inquiry-based learning, which may be defined in a variety
of ways depending on the context. Actually, as noted by Thistlethwaite et al. 2012, there is no
international consensus over this definition. Nevertheless, overall, CBL involves students in a
group interacting with each other in discussion on real-life examples to build knowledge and go
through the case by analyzing given information (while the teacher plays only a role of facilitator
and makes sure that the students keep on track). CBL is often contrasted to problem-based
learning, and is positioned somewhere between structured and guided learning. The main
principles of CBL are: making a connection between theory and practice, as well as developing
clinical reasoning in health professions curricula.

Certificate

A certificate serves as a proof of accomplishment, for example when having completed a course
and fulfilled certain requirements, such as reaching a specific score or completing a certain
percentage of the activities. Often learning management systems, MOOC platforms, and virtual
patient platforms provide certificates for their learners.

Clinical Placement

A clinical placement takes place under the general supervision of a qualified healthcare
professional in a clinical context, usually including observation and/or interaction with patients.
This learning might include taking a history, performing a physical examination, participating in
clinical team meetings and patient case discussions/conferences, and the opportunity to observe
and/or contribute to practical procedures, as deemed appropriate by the tutor responsible for
supervising the student. It can also be a generic term for a non-academic training post filled by a
doctor or other health professional in a clinical department or at the clinic. A student is placed in
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a clinical department to gain medical knowledge and competency and apply it on patients at the
bedside.

Clinical Reasoning

Clinical reasoning is a complex process that uses cognition and discipline-specific knowledge to
gather and analyze patient information, evaluate its significance, and weigh alternative actions.
The way how clinical reasoning is conceptualized varies across health professions. It includes
tasks such as data gathering and interpretation, synthesizing information, generating hypotheses
and diagnoses, developing management plans that respects the patients’ perspective, and
avoiding cognitive errors. It is recognized as a key professional competency for practicing
healthcare professionals.

Community of practice

A community of practice is a group of people who face the same tasks or challenges and form a
community to learn from each other. Like networks, such communities are mostly self-organized,
however, they differ in some aspects. Key characteristics of communities of practice are that the
people involved not only feel committed and try to support each other but, they also aim at
advancing the field of practice and sharing their knowledge and experience with a wider audience,
especially those doing similar work.

Concept Maps

Concept maps are graphical tool for organizing knowledge. They consist of concepts, usually
represented by boxes or circles that are connected to each another with lines. The lines represent
relationships between the concepts, and the character of the connection is described by labels or
sometimes indicated by color of the line. Concept maps are used in medical education to promote
meaningful learning, to demonstrate basic science and clinical medicine linkages [Richards 2013],
to assist teachers in providing feedback and to provide additional materials for learning [Daley
2016]. Additionally, concept maps are used in combination with virtual patients (VPs) to probe
students’ thought processes [Richards 2013] and to foster clinical reasoning [Hege 2017]. While
solving VPs, students add to their concept maps important findings they observe in their patients,
possible differential diagnoses, planned tests and indicated treatments. By adding connections
between the concepts, they show how the elements are logically connected in the reasoning
process. Students may compare their concept maps with maps created by experts to get feedback
on their performance. All VPs in the iCoViP collection enable students to create their own concept
maps and to receive feedback in form of author’'s maps that are stored in the system.

Constructive Alignment

Constructive alignment is a relation of appropriate arrangement of learning objectives, learning
activities and assessment tasks to support effective education. Constructive alignment is related
to outcome-based education — a shift in approach from focus on content to focus on what the
student is able to do after learning. Constructive alignment starts with setting learning objectives.
Then learning activities that fit the learning objectives need to be selected . Finally, it is important
to plan assessments that correspond to what was planned the student should learn. For instance
if the learning objective is to demonstrate clinical reasoning skills you cannot teach it in facts-
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overloaded lectures for large audiences and assess it with knowledge-oriented multiple-choice
tests.

Corresponding teaching event

A corresponding teaching event is any teaching and learning activities in the curriculum (e.g.
single session or closely connected online or offline learning activities) which go along with virtual
patients (VPs). Those can be VPs used during problem-based learning or small-group
discussions during follow-up seminars after working with VPs.

Creative Commons

Creative Commons (CC) is a non-profit organization designing and offering free-of-charge
copyright licenses primarily for authors or artists. These licenses specify the extent to which
authors or artists reserve or waive the rights for copying or distribution of the works created for
the benefit and use of other artists, creators, or general recipients.

Curriculum

Defined by Cambridge Dictionary as “subjects studied in a school, college etc., and what each
subject includes.” It is also “Formal educational content, structure, and processes developed to
enable students to perform at a competent level for a given stage of training” [Rencic 2015].

In the context of this guideline we mean by the curriculum all planned educational activities that
taken together form the entire health professions training programme and are expected to be
known and followed by students and their teachers. Curricula are disseminated to the
stakeholders in various forms e.g. syllabi, course descriptions or curriculum maps.

Curriculum Mapping

Curriculum Mapping is a process of identifying a learning objectives or competency standard (e.g.
a national competency framework) and showing how the content of the curriculum relates to that
standard. Curriculum mapping answers the question of “where do we teach what?” and enables
us to identify gaps, redundancies and elements that need to be strengthened in relation to what
a standard indicates.

Deliberate Practice

Deliberate practice is defined as “practice that has a well-defined goal and tasks in which learners
are motivated to improve, provided with feedback, and given opportunities for repetition and
gradual refinements of their performance.” [Kotwal 2021]. Deliberate practice relies on the role of
a teacher/coach to provide individualized feedback to revise attempts to reach the desired goal
and level of performance. In case direct coaching is not possible, this role can be played by
technology (e.g. by simulators or virtual patient simulations).

Distributed learning

Students and teachers are located in geographically distant locations and use the educational
content asynchronously so that learning can occur independently from time and place. For
instance, learners can solve VPs cases in distributed learning mode during their clinical placement
period at different hospitals to have a comparable learning experience which is important to give
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all equal opportunities to pass an examination well regardless of the availability of real patients in
clinical settings.

E-Portfolio

An e-portfolio is a digital version of a portfolio. Portfolios report on work done, feedback received,
progress made, and plans for improving competence. The advantages of the electronic version
of a portfolio are that they are easy to fill, manage and overview in distance by both the student
and the tutor in charge.

Enquiry-based learning

Enquiry-based learning (EBL) is a broad umbrella term to describe approaches to learning that
are driven by a process of enquiry. The tutor establishes the task and supports or facilitates the
process, but the students pursue their own lines of enquiry, drawing on their existing knowledge
and identifying the consequent learning needs. They seek evidence to support their ideas and
take responsibility for analyzing and presenting this appropriately, either as part of a group or as
an individual supported by others.

Entrustable Professional Activities (EPAs)

EPAsare tasks or responsibilities trusted to the trainees to perform on an unsupervised
professional practice once they have fulfilled sufficient specific competence. These activities are
independently executable, observable and measurable in their process and outcome. EPAs are
context-dependent, which means that those should be taught and applied in common medical
situations and conditions for patients of any age.

Exam relevance

Knowledge and skills might possess an “exam relevance” feature as it refers to a material that
may appear on the exam. Exam relevance is a common reason given for students to learn the
material. Students show higher preference to learn the material when they know that it will be in
the exam e.g. examination from a licensing body such as the National Board of Medical Examiners
in the United States or the Medical Council of Canada.

Exam-relevant integration strategy

Educators provide VPs as an add-on activity to other curricular components and tell the students
that part of the VP content will be exam relevant (e.g., as an incentive for the students to complete
the VPs in a voluntary setting). For instance, about 10% of the questions in the final internal
medicine exam are related to selected VPs or one station in the OSCE exam at the end of the
term is implemented as an online key feature exam on selected VPs presented during
preparation.

Examination Blueprint

An examination or assessment blueprint is a plan of the content of an assessment that defines
emphasis (in percentage) allocated to covered topics (e.g. 10% cardiovascular disease, 5%
psychiatry) and other important characteristics like tested competencies, time, and item formats.



iCoViP virtual patient integration guideline 43/59

The level of details of a blueprint varies depending on the stake of the assessment. A blueprint
provides evidence for validity of the examination.

Expert comment

In a virtual patient system an expert comment is an additional clarification that does not fit in the
natural narration of the case. Expert comments could for instance refer to clinical guidelines or
explain local practice, characteristic for a particular country, or type of setting. Another solution is
to embed additional clarification or explanation of what or why something is happening into the
dialogs of characters in the patient story — e.g. by introducing the person of a clinical supervisor
or experienced nurse who provided the missing information. This allows telling a story that is
uninterrupted by didactical elements to retain the feeling of authenticity. This realistic presentation
is what virtual patients are valued for.

Flipped classroom

Flipped classroom is a specific form of blended learning, where, in contrast to the traditional
model, students are required to prepare prior to the class (with reading, self-study or other online
asynchronous activities) and then bring their knowledge, questions and ideas for a group
discussion, lecture or, hands-on training session. This method allows students to develop critical
thinking and apply knowledge into practice. The flipped classroom model promotes the integration
of independent learning and the use of technology outside the classroom and more efficient
student—teacher interactions in the classroom.

Formative assessment

Formative assessment is a form of assessment designed specifically to provide feedback. The
purpose is to stimulate or modify learning showing the gaps in the progress of education. It is
different from summative assessment that has the goal to verify achievement of intended learning
goals to allow passage to more advanced stages of education or set ranks in a group by the end
of a study unit. Formative assessment should be frequent, non-judgmental and promote self-
directed learning. It is especially effective when provided in a safe and supportive environment.
The ultimate goal of formative assessment is to foster deep learning.

Graphical fidelity

Mechanics and dynamics used in a media that will affect the user experience. Different attributes,
such as form, motion, material, and light will render different levels of graphical fidelity from
simplified to stylized or naturalistic.

Human patient simulator

Human patient simulators (HPS) are life-size human-like mechanical and computer controlled
manikins that replicate elements of human physiology such as respiration, heart beat and pulse.
They can display symptoms and disease processes as they are present in a real patient, can
accurately respond to procedures such as mechanical ventilation, CPR, intravenous medication,
or catheterization. HPS are used in health care education for role playing, skills building, and
hands-on, active education.
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Integrated curriculum

An integrated curriculum implies learning that is synthesized across traditional subject areas and
learning experiences that are designed to be mutually reinforcing.

It is an educational strategy that involves organization of learning material around topics related
to the practice of the profession rather than scientific discipline, for example around presenting
clinical problems, body systems, clinical situations or age. It requires coordinated presentation of
knowledge, skills and beliefs coming from different disciplines and a more central management
of the curriculum. In an integrated curriculum diabetes mellitus may be presented in a module in
parallel from the perspective of insulin-related biochemistry, physiology, pharmacology with
consideration of wider public health disparities around prediabetes [Matinho 2022]. Integrated
curricula are perceived by students as more relevant and helpful to acclimatize to professional
expectation. The teachers support students in making links between subject areas and apply
cross-disciplinary knowledge to clinical practice. Curricula often differ in the extent to which the
integration was accomplished on the continuum from complete disciplinary isolation to a complete
transdisciplinary curriculum achieved sometimes by the end of the study programme [Harden
2000].

Integration into a curriculum

Integration means “the process of combining with other things in a single larger unit or system”
[MacMillian Dictionary].

Virtual patient integration is a state in which a VP or set of VPs is part of learners’ normal training
schedule, embedded in curriculum (curricular integration), which means that the VPs are listed in
the syllabus as a mandatory or recommended learning activity, time is reserved for VP activities
and what the students learn with VPs is relevant for how their performance is evaluated. It can be
a part of the educational design process, where virtual patients can be effectively combined with
other learning activities in the curriculum.

Integrated learning with virtual patients means to use virtual patients in order to stimulate the
learner to combine knowledge and skills from different disciplines in one activity.

Finally, technical integration of virtual patients means all the IT solutions which enable automated
control or data transfer between different software tools to facilitate a seamless learning
experience for the students (e.g. automated authorization, combination of virtual patient activities
with other educational electronic tools in learning management systems, as well as data transfer
for learning analytics or performance documentation purposes).

Internationalization

Internationalization is a process of purposefully integrating international, intercultural, or global
dimensions into medical education in order to enhance its quality and prepare graduates for
professional practice in a globalized world.

Key-feature cases

A key-feature is a critical step in problem solving. Those steps should be likely to cause problems
to students and be important in making a diagnosis or management decision. Key-feature
problems start with a clinical vignette and contain usually 2-3 questions regarding the vignette.
The questions require write-in of an answer or selection of an option from a long list. Fischer et
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al. transfer the idea to an electronic version available as short cases (i.e. key-feature cases) in
the VP system CASUS. Key-feature cases replace longer cases (i.e. Patient Management
Problems) in assessment of clinical reasoning because they allow testing more clinical decisions
in a shorter time, are less case-specific and by that more reliable as an assessment form.

Key features

Key feature questions are the decisions pivotal to the successful outcome of a patient case
[Farmer 2005]. These are challenging aspects in the diagnosis and management of a clinical
problem where the students are most likely to make errors. A key-feature question starts with a
short patient vignette (age, gender, setting, reason for consultation etc.) which is followed by 2-3
multiple choice questions based on the same vignette and focused on testing key features. The
first question is usually about the diagnosis and the second on the treatment. In order not to cue
the right answer the candidates are requested to select answers from a booklet of many possible
answers or from a long-menu in case of computer-based key-feature questions.

Knowledge Encapsulation

Knowledge encapsulation is the process of merging several facts about a concept under one
term. According to the Cognitive Load Theory, the number of chunks of information we are able
to simultaneously process in our working memory is very limited. To overcome this limitation, we
may subconsciously encapsulate several of these information chunks into expressive concepts
(e.g., “sepsis”). In case it is needed, experts are able, with some additional mental effort, to
deliberately “unpack” this knowledge to rationalize their decisions. This explains the effectiveness
of thinking by medical experts and also justifies the need to keep basic science knowledge in the
curriculum, even if it might seem that medical experts do not use it in their clinical practice.

Learner-centered Education

A learner-centered approach emphasizes learning as the result of a student’s active engagement
in learning activities. This means activities where the learners are responsible participants in the
learning task. It places the learner’s experiences, development of knowledge, and meaning in the
center of the learning process. The teacher’s role is supporting and facilitating the learning
process and provide feedback.

Learning analytics

Learning analytics (LA) means the collection and aggregation of large sets of student data and its
analysis and reporting / visualization. The aims of LA can be to:

1. understand the learners and help them to master the learning, e.g., by providing tailored

feedback

2. evaluate and improve learning activities

3. detect students at risk of failing a course or program

4. develop predictions about students’ performances.
Using statistical and data mining methods makes it possible to detect meaningful patterns to
improve learning. This is given in the case of electronic learning tools that have been used for a
long time, in large scale events like Massive Open Online Courses or when sharing learning
resources by many institutions. However, ethical and data-protection aspects are important to be
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considered. Virtual patient environments, similar to learning management systems, typically
record and store learners’ interactions with the system and this data can be used for providing
system-generated or tutor-guided feedback.

Learning objectives

Learning objectives, also known as intended learning outcomes, are statements that define the
knowledge, skills and attitudes students should acquire or develop by the end of a particular
assignment, class, course, or program. Learning objectives help students understand why that
knowledge and those skills will be useful to them. According to Gronlund et al. “they help to
articulate what students should be able to do as a result of the instruction and consequently aid
in designing more effective instruction planning, activities, and assessments” [Gronlund 2000].
Well-designed learning objectives define educational goals to help learners assess their
proficiency and achievements of a desired outcome [Hui 2021].

Mandatory cases strategy

In order to pass a course or other learning activity successfully, students are obliged to complete
a certain number of virtual patients (VPs). The minimum requirements on the quality of completion
of the VP can be set in advance, e.g., “60% correct answers, session duration of at least 20
minutes and 100% completed screen cards.”

Miller pyramid

The Miller pyramid describes the development of clinical competence on four, hierarchical
processes:
e The lowest level is knowledge (basis of the pyramid), assessed mainly by written exams
(e.g., MCQs)
e The second level is the application of knowledge, assessed for example with essays or
oral assessments.
e The third level is the clinical skills competency, assessed for example in OSCEs.
e The top of the pyramid is clinical performance, assessed with workplace-based exams

MOOCs

Massive Open Online Courses (MOOCs) are online courses that contain open and freely available
educational resources in the form of digitized materials for educators, students, and self-learners
to use and reuse in teaching, learning, and research. Their “massive” characteristic refers to the
fact that these courses are offered asynchronously to a large number of individuals (typically more
than 500, but possibly up to 100.000 participants). Besides benefitting from digitized course
materials, MOOCs allow users to interact with other learners, and share the learned materials
with others through the MOOC platform. MOOCs are usually designed and offered by universities
in partnership with online platforms such as Coursera, edX, or FutureLearn.

Natural language processing

Natural language processing is a field of computer science, artificial intelligence, and linguistics
developed to make computers understand and manipulate written or spoken human languages
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(“natural languages”). In the context of virtual patients, natural language processing means that
the learners can communicate with virtual patients by freely asking questions in written or oral
form as in a conversation with a real patient, rather than by selecting options from lists or menus
of pre-defined options.

Near-peer teaching

Near-peer teaching (NPT) describes communication or activity between people or organizations
that are very similar or nearly equal. It is a highly valuable learning strategy for the education of
medical undergraduates. In near peer teaching a more experienced student acts as the instructor
and passes on their knowledge or provides feedback to other students. (Cambridge Dictionary)

Not-invented-here syndrome

Ideas, products, or existing knowledge are disregarded by individuals (or institutions) only
because they originate from someone (or somewhere) else. The phenomenon harbors the risk of
stifling innovations or wasting time, money, and effort (e.g., for re-inventing things that already
exist).

Problem-based learning

Problem-based learning (PBL) is a student-centered teaching method in which complex real-world
problems are used as the vehicle to promote student learning of concepts and principles, as
opposed to direct presentation of facts and concepts. In addition to course content, PBL aligns
with rules of contextual, constructive, collaborative and self-directed learning. It can also promote
the development of critical thinking, problem-solving abilities, and communication skills. PBL
allows students sharing their existing knowledge on a problem and at the same time learning new
things from each other and identifying their learning gaps that they can still work on. This type of
teaching method also provides opportunities to learn how to find and evaluate the quality of
research material and gain some presentation skills. As in CBL, teachers in PBL activities play
the role of the facilitators, guiding students through the problem to be solved.

Productive Struggle

Productive Struggle is a term derived from mathematical sciences and means a “process of
effortful learning that develops grit and creative problem solving”. To better understand it, imagine
students who have to a problem to solve. They do not know the answer right away, but educators
do not want them to stop at that point and finish their attempts. It is about encouraging students
to use their prior knowledge, to create new concepts based on given data, and to try different
approaches to find solutions. Itis also about assigning students more and more challenging tasks,
so they can “stretch their brains.”

Scaffolding

Scaffolding is an instructional method which helps students to become more and more
independent learners. When new to a topic or task, learners will need more support, e.g., in the
form of prompts, examples, or hints, but over the time it becomes less necessary. The teacher
initially may share new information or demonstrate how to solve a problem and then gradually
steps back and lets students practice on their own. It also can involve group practice.
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Screen cards

Screen cards are units of information presented at once to the user in unfolding stories of virtual
patients. The learner gets first a portion of information about the patient situation, is requested to
reflect on the presented situation and after that is allowed to move to the next stage where more
information is presented, and so forth. They would correspond to slides in PowerPoint
presentations or printouts given to students in a problem-based learning session. Screen cards
can also contain multimedia resources, interactive exercises (e.g. multiple choice questions), and
expert comments.

Self-directed learning

Self-directed learning (SDL) is a process that has been described as early as 1975, by an
American adult educator Malcolm Knowles as a process in which educators become facilitators,
and learners take the initiative to recognize knowledge deficits, determine learning goals, identify
credible learning resources, implement plans, and evaluate those plans for success [Knowles
1975]. A more recent definition describes SDL as “education that derives from the self-chosen
activities and life experiences of the learner.” (Source)

Semantic qualifiers

Semantic qualifiers are the descriptors (usually paired) that are used by clinicians to compare or
contrast clinical phenomena. Clinicians transform the information provided by the patient into
descriptive terms in order to understand, process, and facilitate evoking information that is
relevant for clinical reasoning. For example, ‘I had this problem before’ becomes ‘recurrent’ and
‘only one joint is swollen’ becomes ‘monoarticular’. Semantic qualifiers serve as a bridge between
clinical and basic science knowledge.

Semiology

Semiology (in a medical context) means study of signs. Sometimes also called semiotics, but it is
important to note that those two words are not synonyms. Semiotics and semiology share a similar
etymology and meaning. In medicine, signs are objective manifestations of disease, as opposed
to the subjective nature of symptoms. Semiology comprises the study of symptoms, somatic signs
and laboratory signs, history taking and physical examination (in English-speaking countries is
known as Bedside diagnostic examination or Physical diagnosis).

Simulated Patients

A simulated patient (SP) is a human actor who plays the role of an actual patient with a specific
condition in a realistic way, used in simulated scenarios for teaching communication and physical
examination skills. Simulated patients can be additionally trained to give feedback and assess
students. They are usually lay people but sometimes also volunteer patients. If the emphasis of
training a simulated patient is to portray the disease consistently which does not vary from student
to student (e.g. feature used in OSCE exams), they are also called standardized patients.
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Spaced activation

Spacing means to work on a task in multiple sessions rather than in one session. Virtual patients
are spaced activated if they are not released to the students at the same time (bolus learning) but
rather distributed over time (e.g., a certain number each week) or when other conditions are
fulfilled (e.g., when previous virtual patients have been completed or a certain score threshold is
reached). Spaced activation is observed to result in more balanced learning activities without
cumulation of the workload in a short period. This can lead to longer lasting learning effects.

Standardized Patients

See Simulated Patients

Stock photography

Stock photography refers to the process of generating photographs that were originally not taken
to suit a specific customer’s demands, but to become part of a collection or database and available
to be sold or rented to the final customer. In stock photography, the image already exists at the
time that the customer requests it. In stock photography, the photographer retains physical or
legal property of the photograph, i.e. the photographer remains the copyright holder. According
to Frosh (2008), stock photography also refers to the industry that creates, promotes, and
distributes these images for later use.

Summary statement

Summary statements are short texts of two or three sentences that succinctly represent the
patient’s health problems in the context of a VP simulation. This helps learners elaborate and
show the process of mental abstraction done by transforming relevant patient-specific details
using semantic qualifiers.

Summative assessment

The goal of summative assessment is to evaluate student learning at the end of a defined
instructional period (e.g. unit, course, project, semester, academic year) by comparing it against
some standard or benchmark. It is a decision-making process regarding the competence of the
assessed learner. There are many assessment instruments available in medical education (e.g.
written examination as MCQ-test; practice-oriented OSCE examination, workplace-based as
Mini-CEX) with different characteristics. The quality of assessment instruments is demonstrated
by their reliability and validity. No single tool can cover all medical competences nor have
psychometric properties superior to all other forms of examination. For that reason the
recommendation is to select an assessment tool depending on the intended aspect of medical
competence.

Usability guidelines

ISO standards (e.g. ISO 9241-11) define usability as “the extent to which a product can be used
by specified users to achieve specified goals with effectiveness, efficiency, and satisfaction in a
specified context of use”. In our context it is the ease with which learners can operate the user
interface of a VP system. Research in usability of computer interfaces resulted in several rules
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about what to do or what to avoid in order to design software with good usability. Among the most
popular are the usability heuristics defined by Nielsen Group and the W3C Web Accessibility
Initiative.

Virtual Patient

A virtual patient (VP) is “a type of computer software that simulates real-life clinical scenarios, in
which the learner emulates the role of health care provider to obtain the history, conduct
examination, and make diagnoses and management decisions.” [AAMC 2007]

This guideline focuses on VPs that aim to foster clinical reasoning or directly are related to those
skills. Those scenarios unfold in time, and are available on desktop computers or mobile devices,
accessible with a web browser or installed application. Typical VPs consist of text description of
the cases narration extended by multimedia material (e.g., audio clips, x-rays, MRI scans etc.)
and interactive elements that help to structure the clinical reasoning process. We do not include
in this guideline VP in immersive virtual reality environments (e.g. require a mixed/virtual reality
headset), haptic devices (interfaces for controlling the simulation using the sense of touch, force
feedback, gestures), any form of mannequins and part-task trainers or simulation in which the
role of the patient is played by human.

Virtual patient panel

A VP panel is a collection of deliberately selected virtual patients, instead of a single virtual patient,
addressing specific topics.

Voluntary integration strategy

Virtual patients (VPs) are provided as an add-on activity to other curricular components (e.g.
addition to a lecture). Students who complete VPs do not get any additional credit points but can
be rewarded otherwise, for example in the form of a certificate. In a voluntary setting, educators
can decide to make part of the VP content exam relevant as an incentive for the students to
complete the VPs.

VP Design Features

Variables and process steps that relate to the content of the VP itself and its authoring — e.g.
narration style, types of questions, multimedia files, references to medical evidence/guidelines,
interactive elements (long menus, navigation between the content, concept maps) without explicit
link to how the VP is used in a particular curriculum. When referring to VP design features we
treat VPs as self-contained learning resources (like books) that can be used in any educational
context without considering its adaptation for the needs of the environment in which it is going to
be used.
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