Advances in Medical Education and Practice

Dovepress
open access to scientific and medical research

Open Access Full Text Article

ORIGINAL RESEARCH

Advances in Medical Education and Practice downloaded from https://www.dovepress.com/ on 09-Jan-2023
For personal use only.

Question-Based Collaborative Learning for
Constructive Curricular Alignment
This article was published in the following Dove Press journal:
Advances in Medical Education and Practice

Laura S Wynn-Lawrence
Laksha Bala
Rebekah J Fletcher
Rebecca K Wilson
Amir H Sam
Imperial College School of Medicine,
Imperial College London, London, UK

Introduction: We designed a curriculum mapping tool which enables medical students to
access intended learning outcomes (ILOs) on their iPads in the workplace. Students were
encouraged to use the online curriculum map in a specially planned teaching session:
question-based collaborative learning (QBCL). The aim of the session was to empower
medical students to constructively align their experiential learning with the learning out
comes of the undergraduate curriculum. In doing so, our session aimed to provide students
with a greater understanding of the curriculum, improve their insights into assessment and
their question-writing abilities.
Methods: The QBCL pre-session preparation involved reviewing a patient with
a presentation that aligned to the year-specific ILOs. During a 150 minute QBCL session,
students received training on how to write high quality multiple choice questions (MCQs)
delivered by a faculty member of Imperial College School of Medicine. They then worked
collaboratively in groups and created MCQs based on their clinical encounters. Their
questions were tagged to the relevant learning objective and submitted online via the
curriculum map. The student-generated MCQs were analyzed using an adjusted version of
Bloom’s taxonomy. We also conducted a quantitative evaluation of the session.
Results: One hundred and sixty-three questions were submitted, with 81% of questions
being tagged to ILOs considered to show evidence of learning consistent with the
“Apply” tier of Bloom’s taxonomy. The majority of students agreed that the session
was interactive (80%), thought-provoking (77%) and improved their team-working skills
(70%). It gave them a greater understanding of the undergraduate curriculum (65%),
improved their question-writing and insight into assessments (76%), and provided an
opportunity to learn from their peers (86%). Students agreed that this session covered
a variety of cases (82%) and deepened their understanding of medical conditions and
presentations (87%).
Conclusion: We encouraged students to actively interact with the curriculum map. Students
were able to achieve their own constructive alignment by writing assessment items based on
real patients and linking them to the appropriate intended learning outcomes.
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Curriculum mapping has previously been recognized as a tool to help achieve
constructive alignment; the coordination of learning outcomes with teaching con
tent and assessment tasks.1,2 We designed an online curriculum map (Sofia) which
allows students to access intended learning outcomes (ILOs) and visualize connec
tions between different parts of the curriculum. Whilst curriculum mapping has
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obvious benefits for faculty and programmatic structure,
the utility and benefit for students have not yet been
extensively explored.1,3 Student engagement has been con
sidered a clear limitation.4 Without the active involvement
of students, the apparent transparency of curriculum map
ping can be lost. In order to implement the curriculum map
as a tool for student learning, the map can be integrated
within assignments or assessments to promote its active
use.4
To promote student engagement with Sofia and utilize it
as a teaching tool, we created a specially designed teaching
session: Question-Based Collaborative Learning (QBCL).
Previous studies have demonstrated that students find colla
borative question writing beneficial for their learning and can
produce high-quality questions, but the use of a curriculum
mapping tool to guide and augment this process has not yet
been considered.5,6 The aim of the session was to empower
medical students to constructively align their experiential
learning with the learning outcomes of the undergraduate
curriculum. In doing so, our session aimed to provide stu
dents with a greater understanding of our undergraduate
curriculum and improve their insights into assessment and
question-writing abilities. This required students to generate
assessment items (multiple choice questions) based on their
clinical experiences within a small group setting. It may also
have the fringe benefit of generating a question bank that is
valuable to students.7

Methods
Designing an Online Curriculum Map
We compiled a database of all ILOs across the six-year
course and tagged each one with the relevant specialties,
domains of professional knowledge, and the General
Medical Council’s ‘Outcomes for Graduates’.8 These
data were then used by the software company Isotoma
(York) to create a bespoke, online curriculum map, Sofia.
The online curriculum map provides both educators and
learners with a visual representation of ILOs and signposts
where they are present within the curriculum. Students can
access ILOs in multiple ways, including according to
patient presentation or condition. When an objective is
selected, it displays interactive links signposting if the
topic has been covered elsewhere within the curriculum.

Designing QBCL
During QBCL sessions, students generated single best
answer questions based on their patient encounters, and
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in line with the appropriate learning outcomes on the
curriculum map. QBCL was delivered to third-year stu
dents during their first 10-week clinical placement in
December 2018. Students were asked to review
a participant information leaflet and sign a consent form
prior to participation in the session to confirm their agree
ment to take part in this research study and for their MCQs
to be reproduced.
This faculty-led teaching session was designed to allow
students to share knowledge with their peers in a flipped
classroom format. Pre-session preparation involved gener
ating questions based on genuine clinical encounters. In
order to ensure case variety within the teaching session,
students were allocated question topics which aligned with
their placement. They were then asked to produce a clerking
based on the history, examination and investigation of
a patient with a relevant condition or presentation.
Students were advised to present their clerking to a senior
clinician before constructing a multiple choice question in
preparation for the session.
Each session contained around 50 students with one
facilitator and ran for a maximum of 150 minutes.
Students received training on how to construct highquality MCQs and identify relevant learning outcomes dur
ing the first 30 minutes of the session. Students were then
allocated to groups of five or six, with a mix of allocated
topics within each group. They were asked to present their
cases individually before selecting three or four of the best
questions per table. These were then edited using a question
formatting checklist. The questions were structured to
include a stem, a lead in and five available answers; one
of which was marked as correct. Learners were asked to tag
their questions to the relevant ILOs before submitting the
final version onto the Sofia template (as per the process in
Figures 1–3). Students were then asked to complete an
anonymous evaluation questionnaire regarding their
responses to and learning from the QBCL session.

Analyzing Students’ Questions
In order to analyze the submitted questions, we assigned
different levels of clinical knowledge and skills to the
established tiers of Bloom’s Taxonomy [Figure 4].9 We
used the established tiers titled “Remember”,
“Understand”, “Apply” and “Analyze” and applied these
to our institution’s desired learning outcomes, which
reflect different levels of clinical practice. It was consid
ered that students would not be able to show evidence of
the top two tiers when answering multiple choice
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Figure 1 Learning outcomes on Sofia for pericarditis.

Figure 2 Tagging a learning outcome on Sofia to a question.

questions, as these require higher levels of clinical reason
ing, and hence these are left blank [Figure 4].
During the QBCL session, the facilitator (a faculty
member) screened the content of the questions to ensure
alignment with the attached outcome. Where a question
was tagged to more than one ILO, the most appropriate
ILO was determined by the facilitator. Nine questions
were excluded from analysis based on their attachment to
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unrelated ILOs, and one further question on the basis that
it was attached to a different year's learning outcome.

Results
Student-Generated Questions
A total of 163 questions were submitted by students; based
on a variety of specialties. Out of the student-generated
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Figure 3 Creating a question using the Sofia template.

Health Organization) pain ladder, which could be
an alternative analgesic to codeine?
Remember tier, as the question requires recollection of
the WHO pain ladder.
2. A 50-year-old woman is booked for an elective
laparoscopic cholecystectomy. What advice should
she be given regarding eating and drinking prior to
surgery?
Figure 4 Analysis of student-generated MCQs using an adjusted version of Bloom’s
taxonomy.

questions, the largest proportion (81%) were attached to
ILOs in the “Apply” tier. Additionally, 16% of questions
submitted were attached to ILOs in the “Remember” and
“Understand” tiers and 3% to the “Analyze” tier [Figure 4].
Examples of questions for each tier include:
1. A 53-year-old female is being prepared by anaes
thetists before a total laryngopharyngectomy for
oesophageal cancer. Her temperature is 37.0°C,
pulse rate 82 bpm, BP 120/85 mmHg, respiratory
rate 18 breaths per minute and oxygen saturation
98% breathing air. She has red wrist-bands to indi
cate her intolerance to codeine, which leaves her
feeling nauseous. According to the WHO (World
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Understand tier, as the question requires an understand
ing of being nil by mouth prior to surgery.
3. A 59-year-old male smoker presents with intermit
tent burning pain in both legs for several months.
He describes his symptoms as arising predictably
after 20 yards, and occasionally when at rest and at
night. He has decreased pain and fine touch sensa
tion below the knees, and cold shins and feet. His
legs become pale when raised to 20° and redden
when lowered back down. What is the most likely
diagnosis?
Apply tier, as the question requires application of
knowledge regarding the signs, symptoms and risk factors
for vascular claudication to reach a diagnosis.
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Figure 5 Student Responses to the QBCL Session Evaluation Questionnaire (n = 173 −176).

Student Evaluation Questionnaire
A total of 176 students completed the anonymous evalua
tion questionnaire after the QBCL session [Figure 5]. Not
all students answered every question, with a minimum of
173 students completing responses to some questions.
Overall, the students’ reaction to the QBCL session was
positive. The majority of students agreed that the session
was interactive (80%), interesting (68%), enjoyable (61%)
and thought-provoking (77%). They felt well prepared for
the session (77%) and found that it provided them with the
opportunity to discuss cases with their clinical teams
(68%). The session developed their understanding of the
undergraduate curriculum (65%), improved their questionwriting and insight into assessments (76%), provided an
opportunity to learn from their peers (86%) and improved
their team-working skills (70%). Students agreed that this
session covered a variety of cases (82%) and deepened
their understanding of medical conditions and presenta
tions (87%).

Discussion
Sofia was created to allow both medical students and tea
chers to be able to access and interact with the curriculum.
Through its use in a faculty-led session, we demonstrated
student engagement with Sofia and an improvement in their
understanding of the curriculum and assessments, as evi
denced by the student evaluation responses. This is in
keeping with existing literature promoting the use of digital
curriculum mapping tools to enhance curriculum visibility
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amongst students.4 Allowing students to write exam-style
questions and attach them to their own learning objectives,
also gave them a greater understanding of how assessments
are written and helped to de-mystify assessment.
Furthermore, by encouraging students to create their own
MCQs, we may be improving their learning and engage
ment in higher-level cognitive processes.10 The discussion
of cases and submission of questions during the teaching
session also encourages peer to peer review and promotes
student collaboration.7 The content and the quality (as
determined by mapping onto Bloom’s taxonomy) of the
questions submitted were considered to provide further
evidence of how well the students engaged with Sofia and
constructively aligned their experiential learning with
learning outcomes from the undergraduate curriculum.
Although we have concluded that the questions pro
duced were constructively aligned with the curriculum, we
recognize the limitations of this study. We have yet to test
the utility of these MCQs by conducting test-item psycho
metric analysis following use of these MCQs with another
cohorts of students. If psychometric analysis reveals that
these questions are of high quality (e.g. through measures
of reliability and validity), then this could be a way of
generating cost-effective formative assessments with the
added benefit of giving students a greater understanding of
the curriculum, as suggested by previous studies.7,11
Whilst the evaluative data we collected using the student
questionnaire addressed level 1 (reaction) and level 2
(learning) of Kirkpatrick’s training evaluation model, this
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evaluation could have been enriched further by gathering
qualitative feedback from students.12
Further work should examine the psychometric proper
ties of the questions produced, and whether studentgenerated questions can assess the top two tiers of
Bloom’s taxonomy (“Evaluate” and “Create”). This latter
objective may be better achieved using very-short answer
questions (VSAQs), short-answer questions or essays.
Given our previous work on VSAQs being more represen
tative of real-life practice than MCQs, it would be inter
esting to establish the level of learning assessed by this
form of student-generated question, by collecting both
quantitative and qualitative evaluative data.13 We hope to
expand this work by incorporating this collaborative activ
ity into the students’ clinical placements. The aim of this is
to promote student engagement with the curriculum and
provide further opportunities for students and faculty to
identify any learning and teaching gaps.

Conclusion
The creation of a curriculum map allows students to
directly engage with the ILOs relevant to their year. The
flipped-classroom teaching session was designed to proac
tively promote student engagement with the curriculum
map and constructively align their experiential learning
to course-specific ILOs in the creation of assessment
items. Students were able to produce a reasonable number
of questions and attach them to learning outcomes asses
sing different levels of learning. Further work should
establish the generalizability of the teaching session into
clinical placements and the utility of these studentgenerated items.
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