Adaptive Education: Introducing a new, iMEdTrust

comprehensive approach to medical education international Medical Education Trust

Background and Rationale

The clinical model. Health professionals understand that each person is unique and that clinical
care needs to adapt to their individual differences. As clinicians, we routinely individualize our
diagnostic workups, propose personalized care plans, keep careful records of progress, remain
continuously diagnostic, revise our recommendations and plans repeatedly, as needed, and seek to
empower patients to take maximum possible responsibility for their own care.

As educators, shouldn’t we be adapting to the individual differences among learners, and
shouldn’t we be helping learners direct and shape their own learning as fully as they can? The
evidence is clear: all learners have a unique combination of prior life and learning experiences,
cultural heritage, beliefs, assumptions, communication skills, relationship styles, “brain maps”, and
more. They perceive the world through a unique set of filters. Learning experiences that are
standardized and pre-prescribed, that don’t adapt to individual learners’ characteristics and needs,
are at risk of being seriously sub-optimal.' Fortunately, approaches and technologies are now
available that enable us to offer Adaptive Education (AE) effectively and economically. Appropriately
used technologies can make several contributions to the educational process: it can directly provide
parts of learning experiences, it can help orchestrate resources that support learning, and, we
anticipate, it has the potential for helping reduce the costs of education.

iMEdTrust’s approaches. In our design, AE involves determining and responding appropriately
to every medical student’s unique baseline and evolving characteristics in all aspects of our
educational offerings. We need to understand learners sufficiently to make appropriate,
individualized adjustments to our expectations, while helping them take increasing responsibility for
achieving the program’s and their own desired outcomes. Learning is optimal when individuals are
fully invested in the process. At its core, AE needs to promote and support authentic engagement.

AE can embrace a wide range of experiences. At one end are the moment-to-moment reactions
of educators as they work with learners, or the responses of digitally-based learning resources
while interacting with individual learners. At the other end, AE can define the essence of a medical
school’s entire curriculum, as it does for us. A key component of AE involves being continuously
“diagnostic”. This requires an educational process that shifts from being dominated by “telling” and

“showing” to one that mainly involves “asking”, “encouraging”, and observing. Ultimately, learners
need to do their own, active learning.

In patient care, gathering full, accurate information requires a trust-based relationship. Similarly,
earning and sustaining our learners’ genuine trust is a foundational need of AE. Being fully helpful to
learners requires us to have access to each learner’s candid thoughts and feelings.

Adaptive Education (AE) is iMEdTrust’s primary area of educational innovation and contribution.
It will be a centerpiece of our educational programs. Our version of AE embraces a set of ideas,
strategies and resources that respond to the substantial evidence that each learner is unique. We
are persuaded that to be optimally effective, learning experiences must adapt as fully and as
continuously as possible to the unique characteristics and evolving readiness of each learner,
whether working alone or in groups, as they need to for fulfilling some of the important goals of

' In an important sense all learning is adaptive, since all learners, inevitably, shape what they perceive and
absorb according to their unique characteristics. VWhen those characteristics are unknown or ignored, the
learners’ outcomes are unpredictable and may be undesirable.
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medical education. These premises are the foundation of iMEdTrust’s curriculum. In our program,
AE has two main levels: a) The overall educational program; and b) Each of the individual sets of
“Learning Experiences” in which students engage.

iMEdTrust’s educational program includes multiple components, all of which are important and
relevant to AE:

. Carefully selected students, who show promise as health professionals, and as future leaders

. Carefully selected, well-prepared educators (who we will help prepare)

. A systematic focus on helping our students become and remain “mature learners” 2

. Appropriately designed and actively used educational-support technologies

. A system that continuously identifies and adapts to each individual student’s current and
changing capabilities, characteristics, and learning needs.

6. Provision for each learner to follow optimally individualized, evolving learning pathways, to

the extent possible, within our available resources.

7. An arrangement that encourages and enables learners to continuously review their own

progress toward their expected outcomes. Their reviews are guided by their self-

assessments, regular consultations with their mentors and facilitators, and by routinely

checking the systematic records accumulated by our AEMS (Adaptive Education Management

System). These records describe the experiences in which they’ve participated and their

performance during their participation in their various “Learning Modules” (see below), in

their CLGs (collaborative learning groups®), their simulated and real clinical and research

experiences, as well as when engaging in Learning Tasks, while using our AEMS.

Ui h W N —

Learners will be continuously helped to understand how they are doing in their efforts to fulfill or
exceed the three sets of outcomes that guide their learning (the outcomes required by the
regulators, the additional outcomes expected by iMEdTrust, and any additional outcomes that they
want to pursue, which we consider consistent with our mission and supportable by our available
resources). To the extent feasible, learners will move through the program at a pace that is
appropriate for their capacities and levels of readiness. That is, they will reach each of the
“thresholds” (“milestones”) that are needed on their way to the Outcomes required for their
graduation and registration as doctors. The enabling and ultimate outcomes will be considered
reached by the learners’ demonstrated achievements, not by arriving at a pre-selected date on the
calendar (within reasonable limits).

This ambitious educational program will be supported by current technologies, which will
enable us to orchestrate the learners’ schedules, resources used, and learning pathways. Our
approaches are designed to improve learning effectiveness and economic efficiency, and to provide
a platform that can be adopted and adapted at zero or low cost by members of the iMEdTrust
Network, primarily in the “Global South”, and at reasonable cost by others.

(NOTE: We are not aware of any existing program that has implemented a program that is even
close to the full example of AE that we are planning. So, we don’t feel our program can be pre-
judged by comparison to others that are currently underway. We ask, instead, to be judged by the
reasonableness of our ideas and their consistency with available evidence from psychological,
educational and brain sciences. Please see next for some additional explanations and definitions.)

2 Words and phrases in bold, green will be hot links to definitions in our Glossary on our web site.
3 Where students learn medically relevant content and processes as well as the skills of effective team participation

©2015 Hilliard Jason Prepublication draft: Please do not quote or copy without permission Page 2



Adaptive Education: An Introduction iMEdTrust

The Elements of Educational Adaptation in the iMEdTrust Programs

Our Adaptive Education program involves customizing each learner’s experiences to an optimal
extent. In general, we consider an optimal learning program to be one in which four key elements
are as flexible as possible. That is, these elements can be adapted, even fine-tuned, as needed. They
are: Learning Modules; Learning Experiences; Learning Tasks; and Time. A fifth element is also
central, but not nearly as flexible: The 5" element is the Outcomes being pursued. The Outcomes
being sought through our educational programs are mainly non-optional; they are mandated by the
regulators. Our primary regulator is the GMC (General Medical Council). In addition, each student
will pursue outcomes that we choose to add to the GMC’s set,* and others that each student may
optionally choose.

The process of Adaptive Education in our program involves matching our four main, adaptable
elements of learning to the identified needs and readiness of each individual learner. The following
are the main characteristics of each of these four key elements. (See Figure 1, below for a
diagrammatic representation of the ways the three main learning elements interact, and Figure 2, at
the end, for a diagrammatic overview of an example of Adaptive Education’s operation in our
overall curriculum.) Figure 1

Learning Modules

Threshold
Outcomes

Modules are collections of learning experiences
undertaken by learners over the course of one term
(each term is 14 weeks; with 3 terms per year).
Typically, a student will pursue 2-3 Modules in a term.
Each Module is supported by multiple, interrelated
Learning Experiences. Together, these learning
experiences support the development of desired

Learning
Experience

Learning
Experience

Learning
Module

threshold capabilities, which, together with other Learning Learning Learning
as| Xxperience as|
modules, build toward the program’s required and
desired, ultimate learning Outcomes. I
Learning Experience Learning

Learning Experiences are comprised of fairly brief
events (usually not more that a few days). They involve several coordinated Learning Tasks (see
next), all focused on a sub-set of enabling outcomes, building toward the threshold outcomes
intended for that Module. (For an illustration of a sample set of learning experience, leading to an
ultimate outcome, see Figure 3, at the end.)

Learning Tasks

Learning Tasks are explicit learning activities in which a student is engaged at any given time,
such as interviewing a simulated patient in the Simulation Centre, or seeing a real patient in one of
our clinics. Learning Tasks are usually self-contained. That is, they begin and end within a single time
period (perhaps an hour, or a half or full day). Multiple Learning Tasks are coordinated to support
the Enabling Outcomes intended for a given Learning Experience. Our main Learning Tasks will
involve one or more of the following at a time: online simulations or other tasks; “live” simulations,
(i.e., working with simulated patents or manikins, and/or other students); engaging in real clinical or

* Summarized in our view of the 2 Ist Century Doctor.
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research experiences; participating in Collaborative Learning Groups; and custom-designed tasks,
devised by a learner, usually in consultation with a mentor or other advisor.

Time

In conventional education at all levels, time has been a dominant organizing variable (as it is in
many other human activities). Time has the appeal of being understandable and accurately
measureable. Except, time is inappropriate as an overriding basis for managing complex learning.
When seeking to achieve simple outcomes, especially with mechanical tasks, such as building a
machine, time can be a reasonable constraint to use. With complex human tasks, such as medical
learning, as is true when managing a severe illness, choosing time as a dominant constraint violates
what we know about human diversity and about the unpredictable and uncontrollable factors that
shape the pace of progress. Yet, managing time in a complex learning environment is something of a
balancing act.

The dominant constraint should be the ultimate outcomes of learning that are required and
desired. Given the many differences among learners, it is unreasonable to expect all of them to
achieve the same set of outcomes in the same amount of time. Yet, with the reality of economics as
an additional, unavoidable constraint, time cannot be disregarded. The time needed for completing
the program cannot be open-ended. Part of our response is giving an unprecedented level of
attention to studying and improving the process of student selection. We anticipate reducing
somewhat the extremes of the differences often found in cohorts of medical students. Our
approach may narrow the range of total time needed for satisfactory completion of our program.

Even with our large investment in designing and conducting innovative approaches to student
selection, we will have, and will welcome, a substantial amount of diversity among our students.
(We are seeking students from widely different backgrounds, in part, to provide richer
opportunities for students to learn from each other.) We accept that it is impossible to forecast
exactly how much time to allow for all students to achieve the required and desired outcomes. On
average, we expect that many of our students will successfully achieve their needed outcomes in
approximately 4 years. Around that average amount of total time we will allow for a range in both
directions: a possible maximum of up to six years, and down to whatever minimum amount of total
time the regulators require (although we remain hopeful that they will understand the principle that
demonstrably achieving learning outcomes provides a more appropriate determinant of completion
than does an arbitrary, pre-decided amount of time).

An additional element that makes these innovations possible and affordable:

iMEdTrust’s Adaptive Education Management System (AEMS). As indicated, Adaptive Educations is
the center of the iMEdTrust curriculum. Our AEMS is the technology-based resource that will
provide the needed support of several critical functions of our educational program. The AEMS will:

I. Orchestrate the allocation of time, physical objects, space, personnel, and other resources
that support many aspects of iMEdTrust’s educational program;

2. Serve as the continuously growing collection of digitally-based, interactive resources
(references, tasks, simulations, schedules, personal and social communication networks) that
are the foundation of a large proportion of the students’ individual learning experiences;

5 Sometimes, but not fully accurately, called differentiated learning or differentiated education.
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3. Assemble the records of multiple aspects of each learner’s experiences, reflections, logs,
and performance (as added to the system by the learners themselves, by their educators,
supervisors, and peers, and as accumulated automatically by the system);

4. Manage the continuously changing offerings of tasks, resources, and suggestions that are
uniquely adapted to learners’ requests, backgrounds, accumulating experiences, and other
evidence of readiness and need each time they access the system;

5. Enable our facilitators, mentors, clinical supervisors and other educators to remain fully
current regarding the experiences, accomplishments and difficulties of those students who
they are supporting (and to whose records they are contributing);

6. Coordinate the electronically-based communication processes among members of the
iMEdTrust family, including the exchanges of private and social information;

7. Other functions that may evolve over time, based on our experiences and our ongoing
systematic research related to others’ and our uses of the system.

An important consideration when accumulating learner data. As the world of education
has become more attuned to the reasonableness of the concepts underlying Adaptive Education,
and as progressively more information is being gathered about students, there is a growing
awareness of the need to ensure the protection of student privacy. On 30 August 2015 a report in
the New York Times drew attention to the growing amount of concern regarding student privacy
protection in the face of increasingly detailed information being gathered about students in the US
public education system. Another sign of these concerns, and as encouraging evidence of
constructive steps being taken in response, the US National Science Foundation is funding a multi-
institutional project to devise ways for both accumulating and protecting appropriate information
about learners in higher education. iMEdTrust is committed to always adhering to the highest
possible standards in protecting both personal privacy and the integrity of all of its data.

An historical perspective. The following is one group’s visual synopsis of the historical evolution
of Adaptive elLearning, which is one segment of Adaptive Education, as we are designing and
implementing it. (For more, see “Smart Sparrow”, in our References list, Part B, below.)

Computer Assisted Learning Massive Online Adaptive eLearning
Instruction Management System Open Courses
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Figure 2
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Figure 3
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Selected references to relevant information, ideas and research:

NOTE: We are not able to find any references in the literature that we consider directly relevant
to our overall initiative. We’ve not been able to find any descriptions of, or research about, a
program that is as comprehensive or as ambitious as we are pursuing. (We invite and welcome
suggestions of references that we missed.) Still, we feel that our optimism about our plans and
prospects is justified on the basis of the large number of indicators that many others sense the need
for programs that move toward the directions we are traveling. Those programs that exist and are
emerging are typically constrained by internal and external factors that reduce the freedom of the
innovators to depart more than partially from the traditions that their institutions and influential
individuals continue to value. As those of us involved in initiating the plans for iMEdTrust have
experienced repeatedly over many decades, existing institutions tend to be populated with faculty
members and administrators who are unwilling to move very far from educational approaches that
are most familiar to them.

The following is a selected list of reports and summaries that provide some background to the
initiatives we are pursuing, and that indicate the growing efforts to move medical and other

educational programs toward the directions we are choosing to pursue.

A. Selected publications by iMEdTrust staff and advisors (identified in bold)

Anderson, MB. (Ed.) 2010. A snapshot of medical student education in the United States and
Canada: Reports from 128 schools; Academic Medicine; 85: (Supplement):S1.

Burdick WP, Morahan PS, Norcini JJ. 2007. Capacity building in medical education and health outcomes in
developing countries: the missing link. Education for Health; 20:65
http://www.ncbi.nlm.nih.gov/pubmed/ 18080954 Accessed 30 August 2015.

Carney PA, Eiff MP, Green LA, Lindbloome E. Jones S, Osborn |, Saultz JW. 201 |. Preparing the Personal
Physician for Practice (P4): Site-specific innovations, hypotheses, and measures at baseline. Family
Medicine 43:464-471.

Carney PA, Eiff MP, Saultz JW, Lindbloom E, Waller E, Jones S, Osborn ], Green LA. 2012. Assessing the
impact of innovative training of family physicians for the patient-centered medical home. Journal of
Graduate Medical Education; 4:16-22.

Cavanagh P, Leinster S, Miles S. 201 |. The changing face of medical education; Radcliffe Publishing.

Cavanagh P, Leinster S, Miles S. 2013. The changing roles of doctors; Radcliffe Publishing.

Chen HC, Van den Broek WES, ten Cate O. 2015. The case for use of entrustable professional activities
in undergraduate medical education. Academic Medicine 90(4):431-436.

Cooke M, Irby DM, Sullivan W, Ludmerer KM. 2006. American medical education 100 years after
the Flexner report. New England Journal of Medicine 28: 355(13):1339-1344.

Cooke M, Irby DM, O'Brien BC. 2010. Educating physicians: A call for reform of medical school and
residency. San Francisco: Jossey-Bass - The Carnegie Foundation for the Advancement of Teaching.

Custers EJFM, ten Cate OT]J. 201 I. Very long term retention of biomedical knowledge in physicians after
graduation. Medical Education 45(4):422-430.

Dovey S, Green LA, Fryer GE. 2000. Educating doctors to provide counseling and preventive care:
Turning 20th century professional values head over heels. Education for Health 13:307-316.
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Govaerts M, Van der Vleuten CP. 2013. Validity in work-based assessment: Expanding our
horizons. Medical Education, 47(12), 1164-1174.

Green LA, Fryer GE, Yawn BP, Lanier D, Dovey SM. 2001. The ecology of medical care revisited. New
England Journal of Medicine 344:2021-5.

Green LA, Phillips RL, Fryer GE. 2004. The nature of primary care. In, Oxford Textbook of Primary

Medical Care. Jones R, Britten N, Culpepper L, Gass DA, Grol R, Mant D, Silogy C. (eds.), Oxford
University Press, Oxford and New York; pages 3-10.

Green LA, Cifuentes M, Glasgow RE, Stange KC. 2008. Redesigning primary care practice to incorporate
health behavior change: Prescription for health round-2 results. American Journal of Preventive Medicine
35(suppl): S347-5S349.

Green LA. 2010. Health care needs personal doctors: A US perspective with British roots. London Journal
of Primary Care 3:112-4.

Haramati A. 2015. Educating the educators: A key to curricular integration. Academic Medicine;
90(2):133-5.

Harden RM, Crosby JR, Davis MH, Friedman M. 1999. AMEE Guide No. 14: Outcome-based education:
Part 5D; From competency to meta-competency: A model for the specification of learning outcomes.
Medical Teacher 21(6):546-552.

Harden RM. 2002. Learning outcomes and instructional objectives: Is there a difference? Medical
Teacher 24(2):151-155.

Hauer KE, Ciccone A, Henzel TR, Katsufrakis P, Miller SH, Norcross WA, Papadakis MA, Irby DM.
2009. Remediation of the deficiencies of physicians across the continuum from medical school to
practice: a thematic review of the literature. Academic Medicine 84(12):1822-32.

Hauer KE, Ten Cate O, Boscardin C, Irby DM, lobst W, O'Sullivan PS. 2014. Understanding trust
as an essential element of trainee supervision and learning in the workplace. Advanced Health
Science Education Theory Practice Journal 19(3):56.

Hedberg ]G, Reeves TC. 2015. E-learning evaluation. In International Handbook of e-learning M. Ally & B.
H. Khan (eds.). New York: Routledge, pp. 279-294.

Hemmer PA, Busing N, Boulet JR, Burdick WP, McKillop |, Irby D, Ann Farmer E, Duvivier R.
201 1. AMEE 2010 symposium: Medical student education in the twenty-first century - a new
Flexnerian era? Medical Teacher 33(7):541-6.

Herrington ], Reeves TC, Oliver, R. 2010. A guide to authentic e-Learning. New York: Routledge.

Herrington ], Reeves TC. Oliver R. 2014. Authentic learning environments. In Handbook of research on
educational communications and technology (4th ed. J. M. Spector, M. D. Merrill, J. Elen, & M. J. Bishop
(eds.), New York: Springer, pp. 401-412.

Higgs R, Jones R. 1995. Impacts of increased undergraduate teaching in the community. Education in
General Practice :218-225.

Irby DM, Cooke M, O’Brien BC. 2010. Calls for reform of medical education by the Carnegie Foundation
for the Advancement of Teaching: 1910 and 2010. Academic Medicine 85:220-227

Irby D. 201 1. Educating physicians for the future: Carnegie's calls for reform. Medical Teacher
33(7):547-50.
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Irby DM. 2014. Excellence in clinical teaching: Knowledge transformation and development
required. Medical Education. Aug; 48(8):776-84. Issenberg SB, Pringle S, Harden RM, Khogali S,
Gordon MS. 2003. Adoption and integration of simulation-based learning technologies into the
curriculum of a UK Undergraduate Education Programme. Med Educ, 37 Suppl |, 42-49.

Issenberg SB, Pringle S, Harden RM, Khogali S, Gordon MS. 2003. Adoption and integration of
simulation-based learning technologies into the curriculum of a UK undergraduate education
programme. Medical Education, 37 Suppl |, 42-49.

Jason H. 1965. Programmed instruction: New bottle for rediscovered wine. Canadian Medical
Association. Journal 92:711-716.

Jason H. 1967. Self-Instruction in medical education: A glimpse of the future In: Self instruction in medical
education, JP Lysaught and H. Jason (eds.). Rochester: University of Rochester Clearinghouse.

Jason H. 1968. Evaluation of audio-visual methods of medical teaching. Canadian Medical Association.
Journal 98:1146-50.

Jason H. 1968. Programming and simulation: The discovery of the student in medical Instruction.
Universiteit ein Hogeschool, Leiden, 14:No. 5:393-402

Jason H. 1968. Self-Instruction in medical education: Principles, practices, prospects. British Journal of
Medical Education 2:20-23.

Jason H. 1970. The relevance of medical education to medical practice. JAMA 212:2092-95.

Jason H., Kagan N, Werner A, Elstein A, Thomas |B. 1971. New approaches to teaching basic interview
skills to medical students. American Journal of Psychiatry 127:1404-1407.

Jason H. 1971. Instructional technology in medical education, In: To improve learning, S.G.Tickton, (ed.).
Vol. Il. New York: R.R. Bowker Co.

Jason H. 1971. Learning life-long patterns of self-evaluation, In; Evaluation in medical education, J.A.L.
Gilbert (ed.), Edmonton: Bulletin-Commercial Printers Ltd. Journal of Medical Education 47:663.
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Blakely (ed.). Regional Medical Programs Service, Health Resources Administration, DHEW, pp. 225-277
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6l.
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primary care. Journal of Medical Education. 60:183-7.

Jason H. 1978. Is faculty development necessary? In fact, What is it Journal of Medical Education 53:442.

Jason H, Westberg J]. 1979. Sounding board: Toward a rational grading policy. New England Journal of
Medicine 307:607-10.
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Jason H. 1979. Continuing education: Where does It begin? Medical Teacher |:277-78.
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Crofts.

Jason H. 1983. Defining competence: Some basic considerations. In: Evaluating the skills of medical
specialists, Lloyd ]S, Langsley DG (Eeds.), Chicago: American Board of Medical Specialties
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