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Abstract. This position paper describes a long-term Technology-Enhanced
Learning initiative at the Leeds Institute of Medical Education in which a per-
sonalised adaptive learning mentor will be deployed for all MBChB students en-
rolled in the course. The system, myPAL, is enriching the existing TEL programs
embedded in the curriculum and will be leveraging recent advances in Learning
Analytics and Open Learner Modelling. The paper presents the context of the
project and the opportunities that deployment settings will offer, and highlights
the research and development strands that will underpin it.
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1 Introduction

This position paper is a first attempt in describing a long-term Technology-Enhanced
Learning research and development agendathat is being unrolled at the Leeds Ingtitute
of Medical Education (LIMEY): the design and development of a personal mentor —
aptly called myPAL — for students in medical education. The aim of the project is to
enrich an existing program of technology in medical education (digital resources, com-
puter-based assessments, mobile learning) by applying current advances in the field
into our educational context, notably Open Learner Modelling and Learning Analytics
(Bull & Kay 2016; Dimitrova & Brna 2015).

But aswe will briefly illustrate, the specific requirements of medical education (e.g.
practice-based learning) means that the focus myPAL will not so much on tutoring
students through the curriculum — even inintelligent ways— but more toward mentoring
them throughout their developmental pathway(s) across the educational and profes-
sional settings. And as the workshop is rightly querying about, questions will need to
be addressed throughout the design and development of the system as to how we are
supporting learnersin that process (e.g. self-regulation, motivation), what are the tools
and mechanisms (e.g. modelling, analytics, visualization, reasoning) that need to be

1 http://medhealth.leeds.ac.uk/info/800/leeds institute of medical_education/
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deployed, and what are the conditions for learners to adopt and appropriate such atool
in the long term (e.g. workplace learning, lifelong professional development).

2 Context

The context of thework on myPAL isthe 5 year undergraduate course program leading
to the degree of MBChB (Bachelor of Medicine and Bachelor of Surgery) which allows
successful studentsto provisionally register with the General Medical Council and start
supervised practice of medicine (afurther Foundation Y ear program being required for
unsupervised practice in the UK). The MBChB curriculum is a challenging program
based on professional values and core themes that are integrated throughout the five
years, in what is usually described as a “spiral” curriculum (Harden 1999). In this struc-
tured learning approach, students are introduced, during the first year of the degree, to
the core principles and themes that underpin clinical practices and form the foundation
on which later years will be coming to again and again, building on what students have
aready seen and done.

At the same time, students are increasingly moving away from the lecture theatres
and traditional academic delivery of foundationsinto placements and clinical settings?,
their growing experience and ability allowing them to progress on an “entrustability”
scale (from observe to supervise, initiate and then peer teach), expressing higher level
of attainment (and responsibility) in clinical settings®.

The LeedsInstitute of Medical Education hasthe responsibility to design and deliver
the MBChB curriculum for the University. One the aspects of the innovative approach
isthe extensive adoption of Technology-Enhanced learning in the curriculum. For more
than 10 years, the Technology in Medical Education (TIME?) team has been developing
and deploying digital resourcesto students, working closely with clinicians, academics,
students, patients and carers to ensure quality and relevance. Students have been en-
couraged to use mobile technology, initialy through the delivery of PDASs to every
undergraduate students but increasingly through a Bring-Y our-Own-Device paradigm.

What we are now considering is how to bring that experience even further by ena-
bling a more personalized and adaptive learning experience for studentsin medical ed-
ucation.

3 myPAL — Personalised Adaptive L earning

So what does this context means for an innovation and research agenda in the context
of Technology-Enhanced Learning and Medical Education?

2 Sed hitps://www.medicine.leeds.ac.uk/curriculum/|for a description of each of the 5 years of
the MBChB at the University of Leeds
3 [https.//www.medicine.l eeds.ac.uk/mbchb/assessment/Expectati ons/Expecta- |

|__tionsGuide(poster).pdf|

4 Seethe TIME website af] https://time.leeds.ac.uk|for alist and description of digital resources
and computer-based assessment systems.
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e The MBChB degreeisrecruiting about 250 students each year, which over a5 years
curriculum (plus intercalated year and Foundation Y ears) gives a cohort of signifi-
cant size for data collection, longitudinal studies and volunteer-based co-design ac-
tivities for our research and development projects.

e The “spiral” nature of the curriculum ensures that the learning focus and experience
of the students is consistent and accumulated upon previous learning interactions, a
feature that most modular, standal one academic undergraduate degrees don’t share.

e The presence of a Technology-Enhance Learning team embedded in LIME and in-
cluding researchers and software developers gives us the flexibility to develop our
own systemsin-house, enabling a much tighter interaction between research and de-
velopment, in particular with methodology such as Design-Based Research and Ag-
ile prototyping.

e The widespread usage of computer-based approaches for the curation and delivery
of digital resources (e.g. app- or web-based eBooks, educational videos, revision
applications) and for the handling of academic assessments (e.g. Summative assess-
ments, reflective or end-of-placement reports) already gives us a wide and diverse
range of learning and interaction data that could be exploited.

e The early adoption of mobile technology by students means that a comprehensive
set of data covering the whole 5 years of the curriculum by a complete cohort of
students, from entry to graduation, is now available for performance and predictive
analytics.

e The mix of academic settings (lectures, workshop) and workplace settings (place-
ments, practice-based learning) is a fundamental approach of the MBChB curricu-
lum, to the point that “practice, performance and learning are so interlinked they
areinseparable and dependent on the specific setting.” (Kilminster et al. 2011). This
will create tensions and difficulties in some aspects of a learning mentor, especially
when some if the data evidencing sources and performance of learning are not easily
collectable or even identifiable.

e Even if placements are a significant part of the MBChB curriculum, we all know
that one-two-one tutoring or mentoring remainsrelatively expensive in resource and
remains under-exploited. Even with the presence of tutors or senior clinical staff on
asite, opportunitiesfor feedback remainslimited due to time or task constraints, and
to tutors and learners (in)ability to deliver and — respectively — identify feedback.

4 A Design-Based Research Approach

What we investigate with the development of myPAL to exploit these opportunities will
be prioritized in the following weeks and months, in particular to meet some of the
MBChB timeline requirements. We already know that the design space opening up with
our vision of a personalised adaptive mentor for medical studentswill need to embrace
social, cognitive, emotional and organisational aspects of learning and human-technol-
ogy interactions. In order to systematically explore and evaluate the design decisions
that will inevitably have to be made, the myPAL system will be designed, tested, trialled



and evaluated with students in both controlled and real-life settings, following a De-
sign-based Research approach (Anderson & Shattuck 2012).

Rapid prototyping and Agile methodology will be used to ensure that the system is
developed incrementally, that fixes, improvements and new features originating from
the co-design sessions are integrated seamlessly and evolutionary into the live system,
maximising the chance of along-term appropriation by students — and ingtitutions.

The work on myPAL will be organized around 4 parallel but intertwined strands (see

running, in the first instance, over the next 5 years of the MBChB curriculum:
co-design of the main system; research and development of targeted functionalities;
exploitation of historical data; and development of the technological infrastructure.

D/

a -

Fig. 1. The four strands of research, design and development of myPAL

4.1  Co-design cohort

Thisisto be considered as the principa strand of our work on the myPAL system, the
overall objective being the study of its design and devel opment with the new cohort of
students starting their MBChB in September 2016, and its eventual adoption and ap-
propriation over their interaction with the curriculum. This objective will be supported
by series of participatory design activities spread across all stages of development of
the system: initial co-design of ideas and innovation, testing of early prototypes, eval-
uation of impact, adoption and appropriation of the system, longitudinal studies of co-
hort (e.g. attitudinal shift to data privacy and sharing). For example, we will be explor-
ing whether a dashboard is an appropriate interface for accessing learning-related data
(Verbert et al. 2013), or if a more adaptive, feedback-oriented interface might be de-
fined.



4.2  Targeted Research and Development

The second strand of the myPAL project is the targeting of specific issues of research
and development that could not be schedule in the natural progression inherent of the
cohort-led co-design activities. One such situation is to guarantee, as stated in the aim
of the project, that every student will have access to some functionalities of myPAL as
appropriate as possible according to their own progression in the MBChB curriculum.
We might therefore have to focus on early development of functionalitiesthat are more
appropriate for Year 3 or Year 5 students, in order to keep them in the loop. For exam-
ple, asignificant part of the assessment process are Objective Structured Clinical Ex-
aminations (OSCEs), a competency-based assessment methodology that is linked with
performance objectives, mapped to curriculum outcomes and is increasingly used in
healthcare education programs (Pell et al. 2010). OSCEs are avery concentrated — and
stress-generating — experience where students are assessed on specific clinical compe-
tencies and their performance checked. But the strong competency frameworks under-
pinning their design — and the fact that feedback at such granularity is still not given
back to the students — make them a very good candidate for developing the backbone
for an intelligent mentoring system.

4.3 Historical Data and Predictive Analytics

As mentioned earlier in the document, we have now access to a large set of historical
data on which to perform deeper predictive and learning analytics. The 5-year cover of
the MBChB curriculum will give us opportunities to explore long-term learner model-
ling and, once combined with the data collected with live students, comparisons and
baseline, whenever appropriate.

4.4  Technological Infrastructure

Thefinal strand is the development of the technical infrastructure (i.e. front-end, back-
end, data warehouse, etc.) according to our needs and requirements for interoperability
with existing systems or libraries. For example, we are considering the use of xAPI® as
the metadata specification mechanism for the learning events being stored in myPAL’s
Learning Record Store and exploited by the system and its associated anal ytics engines.
The specification have been developed over many years and has reached a degree of
maturity sufficient for observing a number of projects adopting it — see for example
(Bakharia et al. 2016). But a point made by many adopters of the specification — e.g.
(Berg et al. 2016) — is that so-called recipes (i.e. the mechanism advocated by xAPI
developersto standardise the expression of learning experiences) is a key condition for
long-term adoption by the community. Therefore, we believe that our work with myPAL
could play an important role in developing, testing and validating recipes for learning
experiences related to mentoring activities in the context of medical education.

5 XAPI, or Experience API, https://github.com/adl net/xA Pl -Spec/blob/master/xAPI.md



5 Toward an Intelligent Mentoring System for Medical
Education with myPAL

At an early stage of the establishment of Learning Analytics as a research discipline on
its own, a very important paper by (Ferguson 2012) identified 4 challenges facing the
community: 1) Build strong connections with the learning sciences (e.g. how islearning
taking place); 2) Develop methods of working with a wide range of databasesin order
to optimize learning environments (e.g. using Learning Analytics outside the confine
of VLES); 3) Focus on the perspectives of learners (e.g. extend criteria of learning suc-
cess beyond grades, personalised visualisation); 4) Develop and apply a clear set of
ethical guidelines (e.g. ownership and stewardship of data).

The design and development of myPAL, and its continuous deployment in real-life
settings, with cohorts of studentsin the MBChB curriculum, open several perspectives
for addressing many of these challenges. The workplace learning approach, with stu-
dentsin placements expected to observe, interact and learn from their experience, will
provide awide range of real-life settings where user-centric technological solutionswill
be trialed and deployed to supplement the generation of adaptive feedback, the extrac-
tion of learning data that might have been intractable up to now, and the creation of
nudges to trigger deeper learning (see the paper on “making meaning” in the same
workshop).

In an application context for myPAL such as a medical education curriculum cover-
ing a whole 5-year of academic and professional development, traditional intelligent
tutoring approaches, at the level of topic or problems, are neither realistic prospects (for
one, there is no cognitive tutor that will do the job), nor desirable (intelligent smula-
tion-based learning on specific aspects of the curriculum would be). But an intelligent
mentoring system that will support the learner in transitioning from academic to work-
place learning by appropriate feedback is clearly atimely and pertinent approach. We
believe that many aspects of the myPAL project could lead to significant contribution
to such an endeavor: afocus on self-regulation of learning through appropriate feedback
on learning anaytics; adding social machines functionalities (Smart et al. 2014) to com-
plement inadequate (or missing) semantic information; the design of appropriate feed-
back mechanisms, both implicit and explicit, that will operate seamlessly and timely in
settings when the immediacy of self-reflection and action for changes will vary alot.

Advances in Open Learner Modelling and Learning Analytics will provides us with
many of the concepts, toolsand directions require to explore many of the issuesthat the
notion of Intelligent Mentoring Systems are raising and that the workshop will undoubt-
edly dlicit.

6 References

Anderson, T., and Shattuck, J. (2012). Design-Based Research A Decade of Progress in Educa-
tion Research? Educational Researcher 41(1), pp. 16-25.



Bakharia, A., Kitto, K., Pardo, A., Gasevi¢, D., and Dawson, S. (2016). Recipe for Success: Les-
sons Learnt from Using xAPI Within the Connected Learning Analytics Toolkit. In Proceedings
of the Sixth International Conference on Learning Analytics & Knowledge (New York, NY,
USA). ACM, pp. 378-382.

Berg, A., Scheffel, M., Drachder, H., Ternier, S., and Specht, M. (2016). The Dutch xAPI Expe-
rience. In Proceedings of the Sxth Inter national Conference on Learning Analytics & Knowledge
(New York, NY, USA). ACM, pp. 544-545.

Bull, S., and Kay, J. (2016). SMILI®): a Framework for Interfaces to Learning Data in Open
Learner Models, Learning Analytics and Related Fields. International Journal of Artificial Intel-
ligence in Education, pp. 1-39.

Dimitrova, V., and Brna, P. (2015). From I nteractive Open Learner Modelling to Intelligent Men-
toring: STYLE-OLM and Beyond. International Journal of Artificial Intelligence in Education,
pp. 1-18.

Ferguson, R. (2012). Learning analytics: drivers, developments and challenges. International
Journal of Technology Enhanced Learning 4(5-6), pp. 304-317.

Harden, R. M. (1999). What isa spiral curriculum? Medical Teacher 21(2), pp. 141-143.

Kilminster, S., Zukas, M., Quinton, N., and Roberts, T. (2011). Preparedness is not enough: un-
derstanding transitions as critically intensive learning periods. Medical Education 45(10), pp.
1006-1015.

Pell, G., Fuller, R., Homer, M., and Roberts, T. (2010). How to measure the quality of the OSCE:
A review of metrics— AMEE guide no. 49. Medical Teacher 32(10), pp. 802-811.

Smart, P. R., Simperl, E., and Shadbolt, N. (2014). A Taxonomic Framework for Social Ma-
chines. In Social Collective Intelligence: Combining the Powers of Humans and Machines to
Build a Smarter Society, eds. Daniele Miorandi, Vincenzo Maltese, Michael Rovatsos, Anton
Nijholt, and James Stewart. Springer pp. 51-85.

Verbert, K., Govaerts, S, Duval, E., Santos, J. L., Assche, F. V., Parra, G., and Klerkx, J. (2013).
Learning dashboards: an overview and future research opportunities. Personal and Ubiquitous
Computing 18(6), pp. 1499-1514.



