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BENEFITS

- Students reinforce their learning
with a quiz, which is not assessed
so they are free to try and fail
without judgement.

- Students can learn at own pace.

- Share information for which there
is no time in class.

TIPS

- Involve students in the design
of online resources to develop
a teaching resource that is both

GUIDING SELF-DIRECTED relevant and accurate.
LEARNING WITH ONLINE TOOLS USED

- VLE (WebLearn)

RESOURCES ! Quizzes

“

Online resources can significantly help students with their
independent learning. This case study demonstrates how a well-
structured online resource serves as a guide when students are
required to study more topics than could possibly be covered in the
classroom. This particular use of an online quiz allows for different
levels of student engagement and enables learners to return to it
whenever they feel the need to. Its potential is not limited to the
field of Medical Sciences, but similar eLearning resources could be
used across disciplines.

eLearning resources help cover broad syllabus

In the first two years of medical sciences studies, students need to
acquire core knowledge across a broad syllabus. Since tutors can
only teach a limited number of topics in detail, students need to read
into many aspects of the syllabus themselves. While self-directed
learning is an important study skill in tertiary education, medical
students in years 1 and 2 are often bewildered by where to start
reading.
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Max Brodermann, medical student at Hertford College, and
Professor David Greaves, lecturer at Hertford, set up a bespoke
online resource in the Virtual Learning Environment (WebLearn)
(Figure 1) to support self-directed student learning that
encourages exploration of topics beyond the fact-based syllabus
of undergraduate medicine. Their vision is to provide a consistent,
integrated online learning resource for all medical students that is
appropriate for where they are in their six years of medical school
training.

Learning aims

This exercise focuses on the importance of haemostasis. By the end of it you should be able to describe the key contributors to haemostasis, including the role of
platelets. You will gain a better appreciation of how failure to correctly regulate haemostasis leads to disease.

Introduction

Blood works op! within the vasculature and F is the pt phenomenon evolved to keep it that way. In simple terms, haemostasis is the
cessation of bleeding after injury to minimise blood loss. This process is initiated by vascular injury and culminates in the consolidation of a clot. It is a sequence of
coordinated events that can be summarized as:

1. Vascular Injury

2. Vasoconstriction

3. Platelet plug formation

4. Coagulation (blood clotting)
5. Stabilisation of the clot

6. Fibrinolysis (removal of clots)

The process of haemostasis is hugely important for survival and must be carefully regulated. The inability to achieve adequate haemostasis can result in a
potentially fatal hemorrhage. By contrast, a propensity to clot inappropriately within arteries and veins can lead to thrombosis. Furthermore, clots within blood
vessels that migrate (embolise) can get lodged in small vessels of the lungs or brain causing tissue ischaemia.

Making it easy to learn basic core material online

Mr Brodermann and Prof Greaves started working towards a
standardised format for online resources with a course on blood
clotting (haemostasis). This topic is relevant to several modules of
undergraduate medicine and biomedical science.

The eLearning resource is designed to take about 20 minutes to
complete and contains different approaches to revise basic core
material, encouraging students to read more deeply into the topic.
The key features of this resource are:
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a multiple-choice questionnaire (Figure 2),
a list of key facts, clinical relevance and classic papers,

a ‘fun fact’,

S

descriptions of mechanistic insights gained from cell and
molecular biology,

an interactive exercise and
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6. asection where students think about their own (potential)
research paper.
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Fibrinolysis
Mark the following statements as true or false.

Plasmin is a serine pi that catal the ion of fibrinogen to fibrin to form a clot Choose... ¥
Enhancing the rate of plasminogen activation to plasmin is used in the clinical management of acute myocardial infarction Choose... *
and ischemic stroke

tissue Plasminogen Activator (t-PA) binds strongly to fibrin clots Choose... &
Plasmin's only physiological substrate is plasminogen Choose... ¥

Figure 2: Screenshot of one of the multiple-choice questions.

eLearning resource for a successful learning outcome

Each of the steps listed above serves a particular purpose during
the students’ learning journey. The first step is to answer a multiple-
choice question (MCQ) on each of the sub-topics on blood clotting,
followed by detailed explanations of why each answer is correct or
incorrect (Figure 3).

a) False. Plasmin is indeed a serine protease but it catalyses the breakdown of fibrin (and fibrinogen) to dissolve blood clots. Thrombin catalyses the conversion of
fibrinogen to fibrin.

b) True. A number of recombinant proteins that enhance ) to plasmin sion in vivo have been shown in clinical trials to speed up the breakdown
of blood clots in blocked arteries and hence restore blood flow to ischaemic regions in the brain or heart.

c) True. tissue Plasminogen Activator (t-PA) but not urokinase (uPA) binds strongly to fibrin clots present in blood vessels. This feature of recombinant t-PA
probably contributes to its improved efficacy in degrading fibrin clots blocking the coronary arteries in patients with acute myocardial infarction - see figure above.
Preferential binding of t-PA to blood clots reduces the systemic bleeding risk.
d) False. In much the same way that thrombin, the key enzyme of fibrin clot formation, has multiple physiological substrates so plasmin, the key enzyme of fibrin
clot degradation has multiple physiological substrates including proteins of the clotting cascade and the complement cascade as well as activating other

such as matrix rase 3 (MMP3) and g cytokines from the extracellular matrix (TGF Beta).

Tissue plasminogen
activator (tPA)

? PLASMINOGEN
Plasminogen activator ¢ Factor Xla, Xlla
inhibitor 1 & 2 l Kallikrein
¢ /:ASMIN -
Urokinase | v T~ ap-antiplasmin

Figure 3: Screenshot of the explanations for the right and wrong answers.

Each section then lists key facts, clinical relevance and classic papers
with links that lead directly to original research papers (Figure 4).
Reference to classic papers is missing from many undergraduate
lectures, so including key original studies that long pre-date the
digital publishing era is one of the greatest features of this eLearning
resource. This part of the resource also guides their reading of
primary research.

What'’s new in platelet biology?
Prof Greaves really enjoyed reading this recent review of platelet biology in the Journal of Experimental ’ ’
Medicine.

..Zarbock A, Hidalgo A. J

What is new in bleeding disorders and their treatment?

This paper reports the first clinical trial of a very new treatment for patients with haemophilia A or B who
no longer respond well to treatment with recombinant Factor VIll or Factor IX proteins.

Figure 4: Screenshot of the section with links to the PDF version of classic research papers.
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The fifth part serves to bridge the gap between basic science and
clinical medicine. Questions are accompanied by clinically relevant
details and there is a section where students are given clinical
presentations of three patients alongside three lab test results and
asked to try and match them up. This is designed to make students
think about real life presentations.

The eLearning module ends by prompting students to read further.
They are asked to indicate relevant titles and to provide one or two
recent thoughtful reviews in the topic area.

Students find that this online resource is a great, efficient way
of conveying concise and relevant information. They particularly
appreciate the inclusion of classic papers throughout and novel
papers at the end of the test which they can use as evidence in
essays and exams.

Mr Brodermann and Prof Greaves are convinced that this style of
eLearning can be applied across the first and second year Oxford
Medicine syllabus. Since there is an appetite amongst current pre-
clinical medical students for this type of teaching support, they are
currently looking at recruiting 4th and 5th year clinical students

to use this resource as a template to expand the provision of high
quality online self-study modules.

Next steps

- Find out more about how you can use technology to enhance
your teaching at www.ctl.ox.ac.uk.

Contact our team of learning technologists at
contact@ctl.ox.ac.uk.

If you are based within Medical Sciences, contact
msdlt@medsci.ox.ac.uk.

Image credits: Header image by Peter Hudston; Student working on computer by Brooke Lark; Students
by Brooke Cagle; Student with VR headset by Robbie Brock CC BY-NC-SA
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