JADE
THE JOURNAL OF ACADEMIC
DEVELOPMENT AND EDUCATION

Issue 7 | January 2017

EDITORIAL
EDITORIAL
Dr Charles Neame
Researching for enhancement
in higherManchester
education: Metropolitan
Beyond
University
structuralism
and individualism
by Paul Trowler
Page 5
Page 5

ARTICLES
Articles, case studies and paper
ARTICLES
submissions.
Articles, case studies and paper
Page 8
submissions.

HIGHLIGHTS
Short articles, pilot work and
HIGHLIGHTS
breaking news.

Page 9

Short articles, pilot work and
breakingPage
news.107

LETTERS
Letters to the editor
LETTERS
Page 51

Page 125
Letters to the editor
Page 66

JADE
THE JOURNAL OF ACADEMIC
DEVELOPMENT AND EDUCATION
ISSN
2051-3593
About
JADE publishes articles, case-studies,
papers, reviews, teaching tips, letters to the
editors, interviews and student submissions
about learning and teaching
Author’s instructions and submission
procedures are available from our website:
www.jadekeele.wordpress.com and you can
contact us directly via our email:
jade@keele.ac.uk
Submitted articles are subject to peer
review.

CONTENTS | ISSUE SEVEN

EDITORIAL
5 | Editorial

Dr Charles Neame

ARTICLES
8|

Comparing the Experience of Mature-Aged and
Traditional Medical Students in the Clinical
Setting: A Qualitative Approach
Rosalyn A Jurjus et al

29 | Prioritising Diversity: Reflections from the Family
Law Classroom

Dr Sharon Thompson

34 | Making the Case for Digital Mapping as a Tool for
Learning about the Past

Susannah Owen

50 | Clickers in the Classroom: Study into the Use of
Interactive Quizzes in a Practical Environment

Managing Editor
Dr. Russell Crawford
Associate Editors
Dr. John Howlett; Dr. Cath Bücher;
Georgina Spencer; Dr. Jackie Waterfield;
Lavinia Ioana Udrea and
Dr. Janet Lefroy
Editorial Assistant (Digital Archivist)
Scott McGowan
Layout Editor
Daniel Harding / Emma Bonfiglio
Administrator
Samantha Mottram

Dr Rachael Quinn

80 | Teaching Social Research Methods on

an International, Collaborative Environment &
Sustainability Degree Programme: Exploring
plagiarism, group work, and formative feedback

Rebecca Laycock

94 | Clickers: A Learning Technology Project Case
Study

Dr Cheryl Byrne

HIGHLIGHTS

107| Internationalisation: Critical Incident(s) and
Postcolonial Pedagogy

Telephone
+44 (0)1782 733007
Email
jade@keele.ac.uk
Web
http://jadekeele.wordpress.com/
Address
59-60 The Covert, Keele University, Keele,
ST5 5BG

Dr Mariangela Palladino

112 | Postgraduate Taught Students can do Posters

too: Enhancing Postgraduate Taught Student
Communication Skills through Interdisciplinary
Peer Networking

Dr Sharon George

117 | Visual Grammar Towards Virtual Behavioural
Pathways

Phil Devine

LETTERS

125 | Help stamp out acronyms!
Prof. James Hartley

127 | The Three Minute Thesis
Jo Flynn

4 | JADE

EDITORIAL | 5

FORWARD

EDITORIAL

W

Dr. Charles Neame
Manchester Metropolitan University

elcome to JADE. JADE was launched
three years ago by the Learning and
Professional Development Centre. The
journal was developed as a space to share
practice for Keele staff and students that
wished to write about their educational experiences
as part of their scholarly practice. It was established
to publish reflections on and inquiries into the acts of
learning and teaching and to disseminate that work. Staff
and students at Keele University act as writers, readers,
reviewers, editors; and perhaps most importantly as
learners and collaborators in the endeavour to improve
student learning experiences and outcomes through their
contributions to JADE.
JADE celebrates teaching scholarship, an act I have
previously described as a journey of discovery and
personal growth, and makes teaching scholarship public –
open to scrutiny and sharing with interested others. Over
the past two years, the readership of JADE has grown and
broadened to include colleagues beyond Keele, and in
2015, we took two decisions that will further support JADE
to grow and flourish. First, we have decided to accept
submissions for published articles from staff or student
members of other Universities and to publish these if
they are deemed to be interest to our Keele and wider
readership. In making this decision, we have expanded the
potential community of scholars that can contribute to
JADE’s future but hold steadfast the desire to sustain the
journal as a place for scholarly discovery of both staff and
students. Second, in support of encouraging submissions
from student scholars, we also took the decision in 2015,
to appoint a student Associate Editor to solicit for and
encourage student contributions.
JADE continues to be a space that models innovation and
creativity in the scholarship of teaching and learning. I
sincerely hope you enjoy your experience of contributing
to JADE, as a writer, reader, reviewer or editor, and as a
learner and collaborator in scholarly endeavour.

Dr. Jackie Potter
Head of the Learning and Professional Development Centre

I

have worked as a teac her and ed uc ational d evelop er in
hig her ed uc ation s ince 1 991 , mov ing from a s p ec ialis m
in Env ironmental B us iness M anag ement into ed uc ational
d evelop ment around 1 0 years ag o. I s ee teac hing as
a s c holarly ac tiv ity whic h b ring s tog ether a love of
knowled g e, c are for stud ents and the learning community,
and a commitment to rig orous teac hing and res earc h
method olog ies .
worked at Cranfield Univers ity for 1 8 years from 1 991 ,
latterly as head of the Cranfield Centre for Postg rad uate
Learning and Teac hing . I comp leted a D oc torate
in Ed uc ation at the I nstitute of Ed uc ation in 2009,
res earc hing mod els of p rofess ional p rac tice ad op tion and
d iss emination in hig her ed uc ation. Als o in 2009 I moved
to the Glas g ow Sc hool of Art to s up p ort ed uc ational and
staff d evelop ment there, as read er in learning and teac hing
p rac tice d evelop ment. I have d es ig ned and d elivered
a rang e of p rog rammes for staff d evelop ment, and c an
s up p ort ac ad emic p rog rammes and d ep artments with ad v ice
and p eer s up p ort around the c halleng es and op p ortunities
for g ood p rac tice d evelop ment in learning and teac hing . I
have led on a rang e of p rojec ts and initiatives whic h aim
to enric h and enhance the stud ent exp erience, from s mall
loc al p rojec ts to institution-wid e strateg ic rev iew.

I

“is it realistic
to expect
that systemic
change at the
institutional or
even national
level can be
brought about
by interventions
aimed at
individuals”.

EDITORIAL

Why write about our educational practice, and why publish? These are
rhetorical questions, because it seems plain to me that so many of us who
are involved in the daily processes of providing higher education find
immense intrinsic value in writing and reading about our own and each
other’s work, experiences, and professional wisdom. Through JADE at
Keele, and likewise through my own institution’s equivalent publication at
Manchester Metropolitan (Learning and Teaching in Action: http://www.
celt.mmu.ac.uk/ltia/index.php) we record, explore, evaluate and share
our educational practices. I think it is worth looking beyond the intuitive
rationale that has led both our institutions, and many others around the
world, to publish our accounts in this way. After all, most of us do not
necessarily have the Research Excellence Framework in mind when we
set down an account of some innovation in curriculum design, or the
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difficulties of embedding the theme of sustainability,
or
how
we
understand
the
challenge
of
inclusion
in the classroom, or whatever our theme may be.
As we get a clearer view over the next couple of years of the
emerging ‘Frankenstein’s monster’ that is the Teaching
Excellence
Framework
(TEF),
we
may
well
find
that
our
writing
serves
our
institutional purposes by reinforcing our official stories of quality and
enhancement. However, we were writing about and sharing our
practices before the TEF was conceived, and as individuals most of
us are not (yet!) motivated to write as an explicit measure of teaching
excellence. Having said that, of course, the observations of our peers
are central to our efforts to enhance the value of the higher education
that we provide. The articles we write for JADE or LTiA represent
both our reflections on our professional experiences, frequently
informed very explicitly by our engagement with our peers, and an
invitation to those peers to respond to our reflections after the event.
There is nothing more gratifying than a new connection that starts
with an email from a colleague beginning “I just read your article in…”!
Reading the articles in JADE, and LTiA (and others: the scale
of the free resource that is available from a relatively simple
internet search is astounding), another common yet essential
feature is obvious. Most of this writing is intrinsically scholarly,
and yet I know from discussions with some of the colleagues who
have written excellent pieces for our own journal that they don’t
necessarily think of themselves as particularly scholarly
people! At the risk of stereotyping, a contributor from the
Philosophy department, whose day job is to produce internationally
significant research papers, may be steeped in a very clear disciplinary
notion of scholarship. The next article, however, may be written
by a part-time lecturer in Accountancy or Physiotherapy, whose
professional identity has never been particularly troubled by the
need for such definitions. However, I think it is useful to consider
the idea of scholarship more closely, because it is what binds these
very different contributions and contributors in a way that allows us
to produce coherent, worthwhile publications like JADE and LTiA.
Ron Barnett informally defined ‘being scholarly’ as reading,
writing, thinking and sharing on a regular basis1.
I’ve
referred to this as the ‘scholarship of the everyday’, and it’s
important to all of us. Producing a scholarly output may contribute to
knowledge, certainly, but it also supports the development, or the
‘becoming’ of the person who engages with it in this way
(Barnett, 2009; Dall’Alba and Barnacle, 2007). It contributes to the
formation and coherence of professional identities and of academic
communities (those groups of people with whom the scholarly ‘sharing’
takes place). Significantly, then, scholarship is about the development of
scholars, and the development of scholarly communities.
A

EDITORIAL

publication like JADE represents a manifestation of such a
community, and significantly, it doesn’t simply replicate existing
academic communities within Keele, its parent institution. The
articles in the sixth edition, for example, include contributions
from: the Management School; a multidisciplinary team from
the George Washington University, the University of Pittsburgh
and the American University of Beirut; the School of Medicine;
the School of Life Sciences; the School of Computing and
Mathematics; the Department of Student Learning; the Department
of information Technology; the School of Psychology; the
Language Learning Unit; and the School of Pharmacy. What
brings them all together in a journal such as this is a sense of
scholarship, and in publishing them side by side a new and very
real community of readers and writers is formed and developed.
One of the most rewarding aspects of seeing a new issue take shape
is the conversations that the process engenders. Behind every
polished, published piece is a series of discussions and explorations
about what matters – to the writer, the reader, and to the higher
education community that provides the ‘growing medium’ for
our scholarly produce. That gardening metaphor may have some
traction if it allows us to see our scholarship and its products
as a continuing, nurturing and rewarding cycle of community
activity and production.
Happy reading, and happy writing!

References
1.
at

Paraphrased
from
notes
taken
at
a
presentation
Glasgow
Caledonian
University,
December
2011.

Barnett, R. 2009. Knowing and becoming in the higher education
curriculum. Studies in Higher Education, 34:4, 429-440
Dall’Alba, G. and Barnacle, R. 2007. An ontological turn for
higher education. Studies in Higher Education, 32:6, 679-691

ARTICLE #1 | 8

ARTICLE | #1
Title

Comparing the Experience of Mature-Aged
and Traditional Medical Students in the
Clinical Setting: A Qualitative Approach

Author(s)

Rosalyn A. Jurjus
Gisela Butera
Mai Abdelnabi
Jill M. Krapf
DOI: http://dx.doi.org/10.21252/
KEELE-0000005

Contact

rajurjus@gwu.edu

School

School of Physical and Geographical
Sciences

Faculty

Faculty of Natural Sciences

Abstract

Background: Although the mean age of first
year medical students is 24, an increasing
number of “mature-aged” students, defined
as over age 30, are entering medical school in
the United States. Few studies have employed
qualitative methodology to determine the
experience of mature-aged medical students,
especially in the clinical setting.
Purpose: The purpose of this study was to
employ a qualitative design to compare the
experience of mature-aged and traditional
medical students on clinical rotations.
Methods: Using a qualitative research design,
third-year medical students at The George
Washington University were recruited and
interviewed from April till May 2012 until
saturation in emerging themes was achieved.
Five mature-aged students and four traditional
students participated in individual semistructured interviews, which were recorded,
transcribed and analyzed using qualitative
methodology. Trustworthiness was ensured
using epoché, journaling, coding and analyzing
data based on Moustakas’ methodology, and
triangulation of data analysis. Concept maps
for each study group were created using
Leximancer analysis software.
Results: Life experience, work experience and
age emerged as major factors in determining
medical student perception of expectations
and role. Within these emergent themes,
distinct differences were noted between the
responses of the mature-aged and traditional
medical students. Concept mapping
confirmed these findings.
Conclusion: We have shown in this study that
mature-aged students draw upon previous life
experience, which shape role expectations, as
well as medical team dynamics. Understanding
the experience of mature-aged medical
students in the clinical setting may have
implications in medical school admission,
curriculum design, and approach to clinical
medical training.
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Introduction
The demographic of students entering graduate-level education
is changing. Today’s students are presenting with a broad
range of learning preferences and perceptions shaped by
their diverse cultural backgrounds and past experiences. The
mature-aged student is becoming a topic of interest in higher
education. Although there is a trend of older students returning
to education, the definition of mature-aged students in the
literature varies between and within professional fields.1-3 Several
studies examined academic persistence and performance of
mature-aged students in higher education, focusing on timemanagement skills, intellectual ability, and the effects of aging.3,4
In the United States medical field specifically, this trend is
not well investigated. Admission of older applicants is being
encouraged in the nursing field, driven by healthcare demands.5
The motivation and consequences of admitting mature-aged
students in medical schools is not well elucidated.
In the United Kingdom, the majority of students entering medical
school are 18 years old, coming directly from school.6 Matureaged students are considered adults over 21 years of age6-8
that enter the medical school curriculum and this emerging
phenomenon is being extensively studied. Some apply after
completing a first degree and others after having worked for
several years.7 Some institutions have established preparatory
years to help them reintegrate the school system.6 These mature
students, as per the United Kingdom definition, were motivated
by various factors, from change to consolidation in career path.9
The Australian Medical System is very comparable to the System
in the United States whereby all students enter medical school
after completing an undergraduate degree and the traditional
students are on average 23 years old upon admission. These
programs are believed to allow entrants sufficient time to make
a mature and informed decision.10
Although the mean age of the first-year medical student in the
United States is 24 years old, an increasing number of “matureaged” and “non-traditional” medical students are entering
medical school.11-13 Initially considered with some suspicion and
a potential risk to schools14, this view is now changing. An initial
reluctance of medical school admission committees to accept
older applicants has given way to broader admission criteria
and acceptance of students with a variety of backgrounds and
life experiences. These non-traditional students often report a
different medical training experience compared to their younger
counterparts.15 These students may be in their 30s or 40s, may
already have families, and may have established themselves in
another career before pursuing medicine.

Most studies of mature-aged medical students have examined
academic performance using a quantitative research design.
Examining age as a predictive variable for academic performance,
Cariaga-Lo and his colleagues16 found that mature-aged students
are at higher risk of failing than younger medical students. In
comparing older medical students with those younger than 25
years, older students exhibited lower basic science course scores
than younger students, but clinical scores did not differ between
the two groups.11 A study conducted in an Australian medical school
concluded that academic grades were similar for both groups,
although older students reported more barriers and younger
students won more academic honors.17 Haist and his colleagues
found that older female students performed significantly better on
clinical tasks than younger students and men.18
Few studies have employed a qualitative methodology to determine
the experience of mature-aged medical students. Researchers at
McGill University conducted a focus group of 21 medical students
over the age of 25. The students identified three main themes of
frustration in comparing themselves to younger medical students:
difference in educational priorities, lack of social support, and
loss of previous personal and professional identity.11 A group at
the University of Colorado conducted a focus group of eight
fourth-year medical students over the age of 30 to determine if
there were differences in attitudes and beliefs between older and
younger medical students. The older students identified themes
of increased home responsibilities relative to their peers, lack of
perceived respect by medical staff compared to their previous
career, and a tendency to be more active participants in learning.12
Another study also found similar themes in one-on-one interviews
of four mature-aged medical students at an Australian medical
school.19 Some believe non-traditional medical students bring
life experiences, maturity, diversity, and a broader perspective to
medical training. However, little is known about the mature-aged
medical students’ experience in the clinical setting, and how their
experiences compare to traditional medical students.11
Understanding the experiences and unique issues of mature-aged
medical students is potentially a step towards establishing new or
even “better” ways that medical schools could select applicants
for admission, and hence, the quality of physicians in practice. The
purpose of this study was to compare the experience of matureaged and traditional medical students on clinical rotations at a large
urban medical school, employing a qualitative design.
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Methods
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Results

This is a phenomenological study
conducted in order to
understand lived experiences. The central research questions were:
What is the experience of clinical rotations for mature-aged third
year medical students? Is the clinical experience different for the
mature-aged medical students compared to traditional students?
This project was approved by the Institutional Review Board (IRB)
at The George Washington University, as an exempt study (IRB
#051224). A recruitment e-mail was sent to all third and fourth
year medical students participating in the clinical component of a
four-year Doctor of Medicine program from May until August 2012.
Responders were interviewed until saturation was achieved. A total
of nine third year medical students participating in clinical rotations
were interviewed, five of which were over the age of 30 and the
other four were under the age of 30 at the onset of medical school.
Face-to-face interviews were conducted in a private setting and
lasted approximately 45 minutes. Consent was obtained from all
participants prior to initiation of the interview. The interviews were
semi-structured to allow for full discussion (Table 1). Demographic
data for the medical student population included in the study are
displayed in Table 2. Interviews were recorded and then transcribed.
Moustakas’ (1994) methodology was utilized to analyze the data,
with multiple strategies employed to ensure trustworthiness of
findings. The epoché technique was implemented as a first step in
analysis.21 The interviewer also employed journaling throughout the
process. All of the interview transcripts were read, coded and the
data then clustered into three main emergent themes. Triangulation
was utilized to ensure that biases were minimized in data analysis.12
Identification of concepts and conceptual mapping was performed
using Leximancer, version 4.0, a visual text analytic software tool
used for analyzing qualitative data. The system captures textual
data, identifying related words and grouping them together in
clusters, to create visual semantic maps. Colored concept map
generated using Leximancer shows the strongest concept in
warmer colors (red, orange/brown) and the more minor relevant
concepts in cooler colors (shades of green, blue and purple here).
The size of the circles is a visual representation of the frequency of
the concepts. The words within each circle represent the thesaurus
of relevant words that were included in the development of the
concept.22
20

From the transcribed interviews three main themes emerged:
Abundant life experience influences the student’s perspective of
their role as a medical student on clinical rotations.
This theme emerged from the following categories: reason to pursue
medicine, past experiences and background, and expectations of
the medical student (Table 3). Reasons for entering the medical
field differed between traditional and mature-aged students.
Mature-aged students cited influence of physician mentors and
dissatisfaction with previous career choices. Younger students
described mainly altruistic, as well as cultural and family influences
in finalizing their decision. When discussing their role as a medical
student, mature-aged students readily cited past experience,
drawing upon personal life events, illness, and family. Matureaged students adapted their role to patient needs, related to past
experience. Mature-aged students were more apt to identify a
long-term personal goal in medical education, often related to a
special patient population. These themes were noticeably absent
in the dialogue of traditional students, who focused mainly on
extracurricular activities related to diversity. Also, expectations
are shaped by past experience: Mature-aged students expressed
a very definitive view of their role in medical education, including
expectations and demands. Mature students readily acknowledged
the cost of medical school, expecting value from their investment.
Lack of control of personal time was an unexpected challenge
for mature-aged medical students, especially those with children.
Traditional medical students noticed differences in how younger
versus older medical students approach medical school demands.
Younger students expressed surprise in the importance of the
personal interaction component of succeeding in the clinical
environment.
Previous work experience shapes expectations of the role as a
physician in training on clinical rotations.
Sub-themes of transition into the clinical years, learning style, and
comfort level in the clinical setting forms this main theme (Table
4). Mature-aged students described taking initiative and autonomy
with more confidence than their younger counterparts, linking the
transition to previous experiences in the workplace. Traditional
students recognized their inexperience and initial nervousness in
the clinical setting. Younger students emphasized the central role of
mentors in allowing them to gain confidence in the clinical setting.
They also relied more heavily on preparation to feel comfortable than
mature-aged students. Although traditional students expressed
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discomfort with autonomy, mature-aged students welcomed
independence and enjoyed working in a team. Students with prior
work experience preferred “learning by doing,” jumping into patient
interactions without hesitation and viewing every encounter as a
learning experience, without regard to perfect performance.
Age plays a role in the students’ ability to relate to senior members
of the medical team, as well as medical student colleagues.
Categories of comparing oneself to peers, relating to the medical
team and specialty choices contributed to this emerging theme
(Table 5). Traditional medical students reflected that they sometimes
feel insecure about their young age, especially with older patients.
In contrast, mature-students embrace their acquired social skills, and
even express concern over younger students’ lack of life experience.
Even younger aged students see this difference as they are called
upon to “grow up” faster and become “more realistic” as they
enter the clinical setting. In relating to other medical professionals,
mature-aged students stated they feel more comfortable relating
to others in their age group, despite potential hierarchical barriers.
They feel more natural interacting with the same generation in a
work environment. Traditional medical students express awareness
of their lack of life experience, noting that they feel uncomfortable
about being young in the clinical setting. Young students adhere
to the hierarchical nature of medicine, with defined boundaries
between the physician and student based upon both age and
experience.

Concept Maps
From the mature aged students’ interviews (figure 1) Leximancer
extracted the seed concept “feel” (100%, in red in the concept map),
mainly linked to “year” (75%, in orange/brown) and “experience”
(70%, in yellow). There is more focus on the individual’s years (75%)
and the medical experience (70%) and how he feels (100%) for this
is at the center of the interaction with everything else; it is more the
approach of a trainee position in medicine (43%, in green), rather
than the approach of a student (19%) on rotation (5%,in blue).
From the Non- Mature aged students interviews (figure 2),
Leximancer extracted the seed concept “setting” (100%),
represented in red in the concept map, mainly linked to “school”
(72%, orange/brown) and “things”(44%, brown/yellow). There is
more focus on the setting (100%) and school (72%) and how it is at
the center of the interaction with everything else, the true approach
of a student. Experience (6%) in life (10%) and work (6%) has much
less impact.
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Time is equally linked to the central theme in both maps; 28% in
figure 2 and 21% in figure 3. Students from both groups give time
equal importance, but from a different perspective; for the matureaged students it is essentially linked to the core concept “feel” (in
red) so it has a very personal dimension while for the non-matureaged students it is essentially linked to the core concept “setting”
(in red), so more in touch with the outside daily environment.

Discussion
Mature-aged medical students may experience the clinical years
differently than traditional medical students. This study employed
a qualitative research design to compare the experience of matureaged medical students to traditional students in the clinical setting.
Three main themes emerged from the research, which may not only
aid medical educators in understanding the perceptions of matureaged students, but also may have implications in admissions,
curriculum design, and support initiatives.
Previous life experience influences the student’s perspective of their
role as a medical student. Considering the decision to enter the
field of medicine, mature-aged medical students were more likely
to express dissatisfaction with a previous career and consultation
with a physician friend or mentor, whereas younger students cited
cultural or family influences in their decision to pursue medicine.
This supports previous literature, finding that parental expectations
were more commonly cited by younger students and altruistic
reasons in mature-aged students.17 Among mature-aged students,
reasons for delayed entry into medicine included late consideration
of medicine as a career, financial problems, and dissatisfaction
with previous career, poor academic results or a combination of
the above.17 Understanding the primary motivation of matureaged students in undertaking medical careers can assist medical
school administrators in admission needs, as well as welcoming
contributions of this new and increasing segment of the student
population.23
Although both older and younger students drew upon past life
experiences when discussing their path to medicine, mature-aged
students took reflection one-step further to connect personal and
family life events to how they approach patient interaction. As
displayed by the Concept Maps, mature-aged students focused
more on “years” and “medical experience” in relation to “feeling” in
describing their clinical interactions. Traditional students focused
more on “setting” than “feel,” linking to concrete concepts, such as
“school” and “things.” Studies have shown older medical students
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to be more active learners.11,12 These findings support basic adult
learning principles, where information that is applicable and based
in previous experience is more readily learned. In addition to having
different learning styles, mature-aged students are more inclined
to self-reflect.19 Mature-aged students may consider the more
humanistic aspect of patients, rather than subjects that advance an
individual’s medical education.
Mature-aged medical students tended to have strong views on
their role of medical student and medical education. They highly
valued their time, finding lack of control over personal time as an
unexpected challenge, especially in the clinical years. Although
time was an equally cited central theme in the Concept Maps, older
and younger students linked the theme of time differently. Matureaged students linked “time” to the core concept “feel,” indicating
an internal, personal dimension, while traditional students linked
“time” to the core concept “setting,” an external factor. This could
be considered a disadvantage of older age as described by Jauhar
2008, for the medical profession and its training requires a time
commitment that cannot be controlled.13
Previous research has indicated that older students experience
isolation and loneliness from other students due to perceived
differences. They are more likely to express missing previous social
support, challenges to family life, and financial difficulties.11,12,17,19 The
mature-aged students interviewed in the current study did not
express as many concerns over isolation, citing friendships with other
mature-aged students or fostering older-relative relationships with
traditional students. This may improve with increased admission
of mature-aged students. Although scheduling issues and unclear
objectives in the clinical environment were a minor frustration for
older students, mainly due to time impingement, these were also
viewed as expected components of life.13 In general, older students
had higher expectations, but also a more realistic view of their role
in medical education.
In addition to basic life experience, previous work experience
especially shapes expectations of the role as a physician in training
on clinical rotations. While traditional medical students express
concern over quick decision-making in the clinical environment,
mature-aged students look forward to taking initiative in medical
situations and thus have an easier transition in the clinical setting.24
The observed strength of mature aged students in medicine was to
be single-minded and able to act quickly, almost reflexively, which
is very important in critical situations.15 This ability, likely derived
from previous life and work experience, may explain the increased
confidence of mature-aged students in clinical situations.
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Studies on diagnostic abilities of medical students showed an
association between high diagnostic thinking scores and students’
high self-confidence, high motivation to learn and abstract learning
types.25Mature-aged students tend to have more self-confidence
when they enter the clinical years, especially in their communication
skills as shown by our study. Therefore, these highly motivated
and self-confident learners might have better diagnostic abilities.
Mature-aged students have a greater capacity to self-reflect and
are better able to relate to patients.19 Communication skills, such as
being attentive, listening, responding, demonstrating empathy and
rapport are recognized as fundamentals for a good clinical practice.
Many medical schools have implemented training programs to
develop these important skills.26
Finally, age plays a role in the students’ ability to relate to senior
members of the medical team, as well as medical student colleagues.
Age may change the dynamic of the hierarchical medical team,
where ages may or may not correspond to level of training. Young
students more readily embrace the hierarchy in medicine, which can
be compounded not only by clinical experience, but by age and life
experience of older team members. Mature-aged students enjoyed
working with others of similar age in a work environment; although,
at times this created uncomfortable situations, especially with
resident physicians who are still in training. The medical profession
requires a certain level of energy and intensity of commitment, which
may be a realistic challenge for older medical students. Previous
life experience may make it harder for mature-aged students to
conform to hospital hierarchy and order.15
Age may play a role in specialty choice, although this was not
demonstrated in our study. Mature-aged students typically related
their planned specialty choice to their past life and work experiences.
Although older students did cite lifestyle as a consideration, it did
not seem prohibitive to specialty selection in our study. According
to previous research, mature-aged students were more likely to enter
into private solo-practice, with a smaller proportion seeking careers
in teaching and research.12,17 Many older students choose primary
care.27 Although this was not supported in the current findings, it
would be interesting to determine which residencies mature-aged
medical students ultimately seek, match and complete. A Study
by Anderson and Thorpe28 shows the need to consider age when
bringing together people from different professions for early interprofessional interaction in higher education. An interesting future
study could be conducted to study that aspect in our student
population.
Strengths of this study include adherence to tenants of qualitative
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research to achieve trustworthy results. There are a number of
limitations to this study. First, the mature-aged student lacks a
consistent definition, with age ranging from 25 to 30 years in the
medical education literature. More importantly, solely using age as
a criterion may discount critical life experience, which is difficult
to measure or define. In any study where participants are not
randomly selected, there exists the potential for selection bias.
Students with a particular interest or strong views on their role in
medical education may be more apt to participate in the research.
This study is also limited by including only senior medical students
at one large urban medical school.
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Table 1: Interview Questions
1. Please tell me what led you to Medicine.
2. How are you finding the experience of becoming a student again
as an adult?
3. What was it like for you when you started working in the clinical
setting?
4. What life experiences have you had that you think had an impact
on your interaction in the hospital?
a. Can you give me an example of a particular life experience and
how it has impacted your interaction in the hospital?
b. Out of all of the experiences you have had, why did you select
that particular interaction?
5. Please tell me about a circumstance where you felt very comfortable
in the clinical setting.
6. Describe circumstances where you felt uncomfortable in the
clinical setting.
7. I am curious about your experience in the different specialty tracks.
Do some tracks stand out more than others for you and why?
8. How are you going to determine what field of medicine you want
to go into?
9. As you reflect back on the hour and a half we have spent together,
what are the things you want to make sure I capture when I prepare
the findings?
10. Do you have any questions for me?
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Table 2: Demographic Data for Third Year Medical Student
Population
Student Demographics
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Mature-aged

%

Gender
Female

53

Male

47

Past experiences and
background:
Traditional

Age Distribution
>30

5

25-30

57

22-24

38

Sub-Theme

Example Quotes

Reason to pursue medicine:
Traditional

“I think what led me to
medicine was being able to
help people in a very personal
way because there are lots of
ways to help people but I think,
it seems to me like medicine is
a very like intimate way to help
somebody very quickly.”
“And then when my sister
passed away early on I started
to see medicine as a way to
help people, a way to help
families.”

“I did not have any life-defining
moments or anything like that.”
“In undergrad I was one of
those people that was superinvolved… I volunteered
with a program called
alternative spring breaks…
studying abroad… studying
anthropology.”

Table 3
Theme 1: Abundant life experience influences the student’s perspective
of their role as a medical student on clinical rotations

“I was not feeling fulfilled with
work anymore, with my career…
[I] volunteered at the hospital,
in the ER, talked to all my
doctor friends… the more I got
into it, the more I realized that
it was the perfect fit for me.”

Mature-aged

“Definitely having kids, going
through pregnancy, being
married and divorced. That
actually also just helps in
connecting with patients…”
“When I am in the hospital with
the patient I am always thinking
about maximizing the patient’s
experience because I have
been a patient.”
“That’s what I am passionate
about, and I think all of that
has come having lived my life
throughout my twenties and
that’s when you really have
had more useful experiences
and you really kind of figure
yourself out… these topics,
primary care, HIV, helping the
underserved, that is what I do
and know and enjoy.”
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Table 4

Expectations of the medical
student
Traditional
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“I did not take time off and
it seems like people in my
situation tend to at least start
out more optimistic about the
whole thing and end up more
disappointed in the end when
they start dealing with people
on a daily basis... whereas
a lot of my friends that are
older seem more realistic, in
that they have had more life
experience in the workplace
and dealing with people in that
setting.”

Theme 2: Previous work experience shapes expectations of the role as
a physician in training on clinical rotations
Sub-Theme

Example Quotes

Transition into the clinical
years
Traditional

“…having to make really quick
decisions is not something I am
used to doing…”

Mature-aged

“Relating it back to the
classroom when I was
teaching... if something goes
wrong in the classroom, I need
to respond pretty quickly... you
are thinking ahead of what
actually could happen and I
think it’s an incredible skill you
should have as a third year
[medical student], predicting
what you could do to help the
team and not just sitting there
waiting for someone to tell you
what to do.”

“I believe I am a consumer of
education and I want value for
my money.”
“Losing that autonomy to
control your schedule was the
biggest challenge for me.”

Learning style
Traditional

“I felt comfortable in the
clinical setting more times
than not... that has to do with
having good mentors that have
prepared me for what’s coming
and also kind of doing my
homework and studying and
making sure I felt comfortable
partially out of fear.”

Mature-aged

“I learn much more on my feet,
I learn much more by doing...
getting autonomy, when you
get a chance to actually go in
and you are the one who sees
the patient.”
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Comfort level in the clinical
setting
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Relating to the medical team

Traditional

“I think everyone starts third
year being really nervous...”
“I did not feel comfortable
because I did not know what
exactly I was doing, but usually
feeling uncomfortable seems
to have just been the result of
not seeing someone else do it
first”.

Mature-aged

“There are certain things just
because I am older and I have
experienced more in my life
that I feel like I can say without
feeling, you know, concerned
that I am saying the wrong
things.”

Traditional

“There were multiple times…
where I felt that the attending
was intentionally trying to
make me uncomfortable and
make me cry… but I was kind
of prepared and so when it
was happening I was like okay
you are trying to make me
uncomfortable and it did, but I
tried to say focused.”

Mature-aged

“I do feel more comfortable
working with residents and
upper attendings that are my
age. Third year I finally get to
be normal again and be myself
and use my life experience that
I already have for patient care...
in the work environment, I felt
more myself.”

Specialty choices
Traditional

“I want to be the type of
doctor that when I am done
with medicine I can look back
and see all of the families I
helped… even days when I am
exhausted, I still want to read
and wake up early and work
really hard.”

Mature-aged

“I had concerns about work-life
balance with OB, which is why
all things being equal, I chose
psychiatry because I want to
have a life and I have children
and I want to be there for my
girls. I don’t have anything to
prove.”

Table 5
Theme 3: Age plays a role in the students’ ability to relate to senior
members of the medical team, as well as medical student colleagues
Sub-Theme

Example Quotes

Comparing oneself to peers
Traditional

“I get a little uncomfortable
maybe because of my own
insecurities about being a
young medical student.”

Mature-aged

“I feel like working before
has done incredible things. I
feel more mature, I feel like
I can handle lots of different
situations. I recommend
everybody to do real work
before medical school”.
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Figure 1: Concept Map for Mature Aged Students Interviews
Colored concept map figure generated using Leximancer shows the
strongest concept in warmer colors (red, brown/orange) and the more
minor relevant concepts in cooler colors (shades of green, blue and
purple here). The size of the circles is a visual representation of the
concepts. The words within each circle represent the thesaurus of
relevant words that were included in the development of the concept.
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Figure 2: Concept Map for Non- Mature Aged Students
Interviews:
Colored concept map figure generated using Leximancer shows the
strongest concept in warmer colors (red, brown/orange) and the more
minor relevant concepts in cooler colors (shades of green, blue and
purple here). The size of the circles is a visual representation of the
concepts. The words within each circle represent the thesaurus of
relevant words that were included in the development of the concept.
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Figure 3: Schematics showing the hypothesis we derived
from our pilot qualitative study:
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Abstract

Recent research has found that LGBTQ
university students have lesser rates of
satisfaction, because their experiences
at university are not always inclusive
(Grimwood, 2016). This has led to
calls for university lecturers to actively
identify and challenge incidents of
abuse directed at LGBTQ students
(Times Higher Education, 2016).
This article argues that in addition
to challenging abuse, university
lecturers must also be prepared to
address comments made by students
in the classroom when discussing
controversial subjects. Specifically,
I consider a critical incident which
occurred in my Family Law classroom,
when students’ anti-Same Sex Marriage
sentiments caused offence to others
in the room. I conclude that I should
not have ignored the comments, and
reflect on how I could have responded
in a way that would lead to a more
inclusive environment for all involved. I
suggest that practices which prioritise
diversity are crucial (particularly when
teaching controversial subjects), as part
of broader strategies to promote the
satisfaction of all students at university.

Keywords

Diversity; Critical Incident; Family Law;
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All students require an environment in which they can reach
their potential at university. However, if students’ diverse needs
and abilities are not appropriately recognised and addressed by
staff, equality of opportunity is not possible. This has recently
been highlighted in research by Grimwood (2016) and in
media coverage (Independent 2016; Times Higher Education,
2016) showing more needs to be done to improve the quality
of experience at university for LGBTQ students. Patently, an
awareness of diversity and how it impedes equality pursuant
to the Equality Act 2010 is imperative for university staff.
According to the Equality and Human Rights Commission,
public bodies have a duty to take steps ‘not just to eliminate
unlawful discrimination and harassment, but also to actively
promote equality’. Thus education providers must take steps
to prevent inequality in relation to the protected characteristics
under the 2010 Act: age, disability, gender reassignment, sexual
orientation, religion or belief (including non-belief), sex, race,
pregnancy and maternity. But it is not enough to be aware of
diversity; university staff must also be able to translate this into
practice to create a culture of inclusion in class. In this article,
I focus on a critical incident which occurred when teaching
Family Law and caused me to, as Knott and Scragg (2010) put
it, think and reflect as to how I missed an opportunity to create
a more inclusive environment for the students in the room. I will
consider how I could have responded to this incident, and will
conclude that paying critical attention to similar incidents in
future is key to ensuring teaching practices at university do not
exclude students for any reason, and in particular, students who
might otherwise feel marginalised as a result of their sexuality.
Family Law is a controversial subject because it is concerned
with issues which are relatable to the students on a personal
level, and debates which are often heavily politicised. As a
result, some discussions can become heated if diversity in the
classroom is not acknowledged and prioritised. The critical
incident I wish to reflect on took place during a tutorial on
same sex marriage. The discussion was centred on the legal and
symbolic differences between civil partnerships and marriage for
same sex couples. The tutorial followed on from a lecture where
I highlighted the importance of reform for same sex couples in
light of the European Convention on Human Rights. Therefore
the focus of the tutorial was on equality, and how recent
legislative developments (i.e. the Marriage (Same Sex Couples)
Act 2013) achieved equality for same sex couples in a way that
the Civil Partnership Act 2004 did not. During these discussions,
a group of three students said they were opposed to the reform
because they did not think same sex couples should have the
right to marry or have the same rights as opposite sex couples.
One student was visibly offended by this, as she had personal
connections with LGBTQ activism. I addressed this incident by
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emphasising that the tutorial question required an evaluation of
legal and symbolic equality between heterosexual and homosexual
couples, and therefore I did not invite personal opinions from
students as to whether they were morally opposed to such equality.
On reflection, I could have dealt with this incident
differently. Erroneously, I assumed that students would
accept the need for equality between heterosexual and
homosexual couples. But making assumptions like this
is potentially detrimental, as Haggis (2003, 98) explains:
People who are learners may be resisting, or unable to engage
with, what higher education assumes, for reasons to do with …
contrary philosophical or cultural perspective. In the new higher
education, ‘the learner’ may be a person who is experiencing
tremendous difficulty in the face of unexplained norms and values …
If Haggis is correct, the critical incident in my tutorial might have been
different if I had prioritised diversity when planning for the lesson.
As noted above, sexual orientation is a protected characteristic, and
Hendricks et al. have warned that strong feelings on a topic such as
same sex marriage ‘may result in the marginalization of significant
portions of a class’ (2011, p. 5). As a result, when views were expressed
during the tutorial which could have been considered prejudicial,
I changed the subject in case further focus on these views would
marginalise any LGBT students in the room. However, from Barnett’s
perspective this was a ‘missed opportunity’ for students to learn from
each other, find out where prejudices originate from and increase
mutual respect (2011, p. 672). Indeed, working collaboratively with
students could effectively challenge behaviour which affects the
dignity and respect of students. With this in mind, it is important
to consider what I could have done differently to account for
diversity based on a variety of cultural and ethical perspectives.
According to Hendricks et al. (2011), encouraging productive
discussion of controversial debates in a Family Law course requires
planning throughout the module, instead of limiting planning to
when the issues could potentially arise. The reason for this is the
widely accepted view that discussions founded on respect and
dignity in a diverse classroom are best achieved when there is a
relationship of trust between the teacher and students (Barnett,
2011; Hendricks et al., 2011). Creating this environment could be
achieved by establishing ground rules, for example clarifying at
the beginning of the course that students should engage with
politically charged issues in a way that engenders productive
discussion, should be aware of diversity in the class and should
resist personalising issues if this would cause offence to others.
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Another strategy proposed by Hendricks et al. is ‘shifting ground’
whereby the analytical framework on which discussion is based
is shifted ‘away from rights and wrongs, in favour of a different
approach to analysis’ (2011, p. 16). In the context of the critical
incident under discussion, this would mean encouraging students to
focus on arguments relevant to same sex marriage rather than the
perceived rights or wrongs of the issue. Whilst this was my intention
at the time the critical incident occurred, I could have encouraged
the students opposed to same sex marriage to depersonalise and
rethink their perspectives. Changing the direction of discussion
as I did could be perceived as dismissive of what Hendricks et
al. refer to as ‘outliers,’ or students with ill-informed opinions
(2011, p. 9). They have said that engaging with outliers is often
important to ensure that the teacher is not viewed by students as
being unfairly biased against particular viewpoints. Indeed, it is
better to facilitate discussion instead of hinder it, and can this be
achieved by actively placing distance between the individuals and
the arguments being made, so that a variety of perspectives are
considered but they are not expressed in a personal or offensive way.
One way of achieving this in future could be for me to co-teach
with an external speaker, and for us to represent opposing
viewpoints in a lecture (Hendricks et al., 2011). This approach not
only encourages students to engage with a variety of controversial
debates in a respectful manner; but as Haggis puts it, engagement
with a range of diverse and ‘uniquely contextualised’ perspectives
can allow more meaningful debate to occur (2003, p. 94).
Alternatively, Barnett has suggested that the instructor could place
the onus on the students to depersonalise the issue by asking
questions such as ‘is there a history to this view?’ (2011, p. 675). This
challenges students to contextualise various perspectives and think
about why people hold particular views. Furthermore, by probing
students’ opinions on a deeper level, the instructor can help them to
listen to and negotiate social difference (Barnett, 2011, p. 677). These
practices, I would suggest, provide an opportunity to challenge
views expressed in the classroom that may be considered offensive.
Importantly, however, dismissing such views can marginalise
students with protected characteristics, such as LGBTQ students
(Grimwood, 2016), because offensive views are suppressed rather
than challenged. On the other hand, confronting and facilitating
diversity of opinion in the classroom ensures a range of voices are
heard, and where appropriate, are also challenged. This produces
a more inclusive environment for all students and facilitates a
richer university experience (Times Higher Education, 2016).
In conclusion, reflecting on a critical incident has made me increasingly
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aware of the distinct perceptions of every student (Haggis, 2003) as
a result of the diverse student population at universities across the
UK. On evaluation, the best way of appreciating this diversity when
teaching controversial issues is to facilitate productive discussion in
the classroom through careful planning. Family Law often affects
students on a personal level, and so teaching this subject requires
continuous self-reflection to ensure the issues being discussed do
not make students feel vulnerable or marginalised. Indeed, diversity
is not confined to the characteristics protected by the Equality
Act, for as Mayo notes, ‘not all in a given culture, race, ethnicity,
or other seemingly similar coherent group are the same;’ (2009,
p. 215) we all have different backgrounds and experiences, and
appreciating this difference is crucial when creating an inclusive
environment whereby students have equality of opportunity
to reach their potential. Recent research has demonstrated the
need to prioritise diversity by paying particular attention to the
impact university culture has on LGBTQ students (Independent,
2016) and so considering alternative methods of dealing with
potentially offensive comments made in the classroom is crucial,
especially when teaching controversial subjects such as Family Law.
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Despite the fact that almost all historians today make use of such online
tools as Google Books and digitised
primary source archives, it is still
considered unusual to make computer
software a core part of one’s methodology for learning about the past. This
paper makes the case for the use of
digital mapping as a tool which allows
and encourages us to ask new questions of long-studied areas of history,
and to pass knowledge on to others
in new ways. It addresses and answers
some criticisms that are commonly
presented against digital mapping as
a methodology, as well as exploring
the benefits of the use of digital maps
through the discussion of a previous
project carried out by the author, in
which a map was made and analysed
showing popular political activity in
Manchester and its surrounding areas
in the 1790s.
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Introduction
“Digital technologies are enabling a revolution more profound
than the invention of the printing press. Every single smart
phone has the same computer power as NASA had at its disposal when it sent the Apollo missions to the moon.”i
– Richard Clay, 2014
In March 2015, I was fortunate to be given a tour of the Digital
Humanities Hub at the University of Birmingham by its then codirector, Richard Clay. Clay had an infectious enthusiasm for the
possibilities that digital technologies provide to revolutionise
both academic research, and the arenas of public history and
heritage. Over the next year, it quickly became apparent to
me that the excitement surrounding the idea of combining
cutting-edge digital technology with scholarly research – and, in
particular, historical research – was not confined to the team at
Birmingham. Over the past few years, historians worldwide have
been beginning to experiment with these ideas, pushing the
boundaries of what it means to conduct and present research.
A whole host of historical projects have been undertaken
recently which have utilised such digital tools as social media,
crowdsourcing and video gamingii.
Additionally, as userfriendly mapmaking tools such as Google Maps have become
ubiquitous, a wealth of historical work has sprung up utilising
these pieces of software, as well as other geographic information
systems (GIS) such as ArcGIS and QGIS. Some projects have
been aimed at making historical knowledge and artefacts more
accessible to the general public. A map made by the Chateau
de Versailles charting the funeral procession of Louis XIV, and
an interactive historical map of Birmingham produced by the
University of Birmingham for the city’s museum, provide some
prime examplesiii. Others are collaborative, encouraging the
public to get involved in the mapmaking process; the LGBTQ
Pride of Place project exemplifies this approach, as the content
of its map is crowdsourcediv.
Conversely, some projects
have been undertaken by scholars and for scholars. Locating
London’s Past, for example, was carried out by three universities
working together to create a digital reproduction of a 1746 map
of London, on which several different sets of historical data
can be plotted for research purposesv. These undertakings,
and many more like them, have drawn the attention of the
academic community to the far-reaching, exciting possibilities
that are presented by advances in digital mapmaking
technologies. It is now fully apparent that these technologies
have the potential to revolutionise the ways in which the
academic community interacts with the public; to transform
the ways in which knowledge is shared within academia; and
to open up new ways for scholars to engage with their sources.

Of course, the use of maps to present historical work and to
aid an understanding of the past is not entirely new – they have
long been published in works of history in order to assist the
imagination and understanding of readers, or to show data such as
population statistics. Moreover, scholars influenced by the spatial
turn have made use of maps in innovative, creative and analytical
ways; Lynda Nead’s work on Victorian London constitutes a prime
example of thisvi. However, the difference between the use of
these printed maps, and the creation of the aforementioned digital
mapping projects, is twofold: digital maps have the potential to
be interactive, and can include much more information without
becoming overcrowded than traditional printed maps can.
This latter fact was particularly significant in a digital mapping project
that I undertook as part of my undergraduate dissertation in History,
which I have outlined in a previous article in the Journal of Academic
Development and Educationvii. Using Google Earth Pro, I mapped
100 different popular political events (riots, meetings of political
societies, protests and such like) which took place in Manchester
and its surrounding areas between 1792 and 1795 – years which saw
a particularly high level of political mobilisation and polarisation in
reaction to the ongoing French Revolution. The sheer amount of
information that has been mapped – event details, fully-referenced
sources, and quotations from these sources, for a hundred different
radical and conservative occurrences – could physically not have
been included on a printed piece of cartography. Additionally, the
quickness and ease of mapping with Google Earth allowed this
vast amount of information to be found, collected and typed up
from a wide array of primary sources. To carry out a similar project
before the digital mapmaking advances of recent decades would
have been unimaginable without working alongside a cartographer,
and would have taken so much time that it would simply have
not been a viable option for an undergraduate dissertation.
As well as being inspired by recent historical digital mapping
projects, the methodology of the dissertation was influenced by
Franco Moretti’s work Graphs, Maps, Trees: Abstract Models for
Literary Historyviii. In this text, Moretti encourages literary critics
to move away from closely reading texts, in favour of creating
“graphs, maps, and trees” through a particular process in which
“you reduce the text to a few elements, and abstract them from
the narrative flow, and create a new, artificial object” (emphases in
original)x. The artificiality of these “objects”, as Moretti refers to
them, comes from the fact that they require a deliberate distortion
of the original texts in order to create “forms” and “models”.
These objects are not an end in themselves, and they are not
designed to replace or fully represent the original texts. Rather,
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they are a means to an end – a way of “[bringing] some hidden
patterns to the surface”xi. Graphs, Maps, Trees may have been
targeted at scholars of literature, but its argument is nonetheless
applicable to the study of history. Just as creating artificial
objects out of literary works can bring to light new patterns and
anomalies that need explaining, mapping primary sources leads the
historian to engage with the past in new ways, thereby bringing
attention to trends and issues which may have gone unnoticed.

An “intellectual Trojan horse”?
Whilst many humanities scholars have begun to explore the
digital possibilities set out by Moretti and others, there is still
more to be done. Currently, the digital humanities is a growing
sector, but one which remains largely the preserve of a relatively
small, committed group of academics. Despite the fact that
almost all historians use such online tools as Google Books
and digitised primary sources, making computer software a
core part of their methodology is still considered unusual. In
other words, a digital approach to history is not yet mainstream.
This has in part been due to the fact that, despite the many benefits
of using such tools as digital maps for learning about the past, there
has been resistance towards these methodologies amongst many in
the humanities. Johanna Drucker’s article ‘Humanities Approaches
to Graphical Display’ provides an example of the sense of unease
held by many, arguing that “applications such as GIS mapping… are
a kind of intellectual Trojan horse”xii. Drucker argues that “Google
maps and bar charts… pass as unquestioned representations of “what
is”; that they do not adequately represent the real-world, emotional
experiences of historical actors; and that humanities scholars can
be quick to use complex labels such as “nation” and “gender” in
a simplistic manner in their maps and graphsxiii. Indeed, Drucker
makes some important points. It is imperative that digital humanities
scholars remember that abstract objects do not, in themselves,
present complete representations of real-world events. As the
theorist Henri Lefebvre famously demonstrated in The Production of
Space, representations of space (i.e. maps) do not allow the viewer
to fully understand “each member of… society’s relationship to that
space”, or the “imagination” of users who mentally relate the space
to different “symbols and signs”xiv. If scholars do not bear this in
mind, then digital creations could potentially be wrongly mistaken
as total representations of real-world events and experiences.
Still, digital humanities projects do not have to be “intellectual
Trojan [horses]”, as long as scholars are careful to remember
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the artificiality of their creations. In carrying out my own digital
mapping project, I was fully aware that my map would not display
the human experiences of historical actors – indeed, this was
never its purpose. In mapping an attack on the premises of the
radical newspaper printers Matthew Falkner and William Birch, for
example, my aim was not to capture the very real sense of fear
that these men must have felt at this time, but simply to show
that this was a location of popular politically-motivated activity,
as part of a wider analysis of spatial trendsxv. Just as it would be
unfair for one to criticise a novel writer for suspending facts in
order to explore the emotions of fictional characters in fictional
settings, it does not make sense to criticise makers of digital
maps for not completely representing the human experience.
Generally, the scholars creating these maps did not set out to do
this, and they are aware of the limitations of their methodologies.
Moreover, it is possible to take a critical approach to the labels
that one may use to simplify, order and present data. Upon
viewing the map created for this project, some may find a point
of contention in the use of two colours to distinguish between
‘radical’ and ‘loyalist’ activity, thereby not reflecting the variance in
militancy of different groups and individuals. However, the map is
only intended to be a starting point for a more complex analysis
of this activity. As Chris Johanson and Elaine Sullivan write in
‘Teaching Digital Humanities through Digital Cultural Mapping’,
these maps can provide “tools and methods that contribute… to
current scholarly conversations in more established disciplines”xvi.
They do not encourage the sort of simplistic thinking alleged by
critics – rather, they “facilitate the analytical, critical and speculative
methods to study the human condition”xvii. As will be explored
later in this paper, the use of a ‘radical’ and ‘loyalist’ binary in
fact encouraged a deeper consideration of these concepts.
Additionally, Drucker argues that the creation of graphs and
maps is a simple, “naturalized” case of instantaneously producing
“Google maps and bar charts generated from spread sheets” of
data with one clickxviii. Many of the accessible pieces of digital
software available today are certainly easier and quicker to use
than traditional methods of map and graph-making, but to suggest
that the use of them takes a lack of thought is simply inaccurate.
When digital mapping, for example, it takes a lot of critical and
creative thinking in order to make an informed decision on which
programs to use; to decide what information should be displayed to
users; to overcome any problems that arise in the mapping process,
and so on. In creating the map for my dissertation, I had to think
carefully about striking a balance between the inclusion of detail
(i.e., fully referencing the sources for each pin and including direct
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quotations from sources), and having the time to gather the amount
of pins that I would need in order to be able to start spotting useful
and accurate trends. Also, a considerable amount of thought was
needed to decide which program to use. Google Earth Pro was not
utilised because it is “naturalized” and commonplace; rather, it was
carefully chosen due to its ability to accommodate custom base
maps – which allowed the accurate plotting of pins on a historical
map of Lancashire – as well as the ease with which the software
allows maps to be shared and interacted with by users. In short, far
from being “intellectual Trojan horse[s]” which sap scholars of their
critical thinking skills, digital graphs, maps and charts come with
their own unique challengesxix. The end products created with digital
software may look deceptively simple, but the process of making
them takes inventiveness, careful thought, and a lot of trial and error.

Learning from the process as well as the end product
Whilst the initial premise for my digital mapping project was
to create a map and then use this resource to analyse trends of
radicalism and conservatism, I quickly discovered that the actual
process of creating an artificial object out of historical data is as
significant as the end product. In making a digital map, the historian
is not only encouraged to solve technical problems. The process
leads them to engage with primary sources in a completely different
manner to that which they may be used to, and to ask questions
about these sources that they may otherwise not have had reason
to consider. As discussed above, my map utilises a binary colour
coding system in which pins showing radical occurrences are
coloured red, and those signifying loyalist activities are blue. Such
a binary system was utilised in part to keep the map visually simple
to allow the spotting of trends and patterns. More importantly, it
was designed to reflect the fact that the French Revolution really
did lead to a polarisation of popular political activity in Britain. It
is true that prominent political reformers such as Charles James
Fox often took a more centrist position than staunch radicals
would like them to take, and that there could be tension between
conservative politicians and the popular loyalist movementxx. Still,
these various groups sat on two distinct sides of fierce post-French
Revolution political debates regarding the reform of the political
system, the issue of the Two Acts, and Britain’s involvement in
the French Revolutionary Warsxxi. In popular culture, conservative
and reformist political figureheads were portrayed as being on
contrasting sides of debates surrounding whether the revolution
in France was a positive or negative development, and the two
popular movements were given much the same treatmentxxii. The
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political atmosphere of 1792-1795 really was one in which individuals
were seen to be either siding with the existing government,
or against them (and implicitly with revolutionary France), no
matter how moderate or militant they may have actually been.
Nevertheless, by forcing the labelling of each primary source as
neatly ‘radical’ or ‘loyalist’, the mapmaking process brought to
my attention some of the nuances within these movements. With
regards to radicalism, for example, it quickly became apparent that
some radical activity was overtly in favour of the developments
in France – the signing of the London Corresponding Society’s
‘Address to the French National Convention’ by some Manchester
groups in 1792 provides one such examplexxiii. Other radical activity
was not so overtly linked to the Revolution, but nevertheless took
place in the name of “the Constitutional Rights and Liberties of the
People”xxiv. Such events involved the use of language which strongly
echoed that used by revolutionaries. They can thus be ascertained
as radical occurrences, whose participants simply took care to
avoid being directly and dangerously affiliated with the Revolution.
These kinds of complexities in the two popular movements that
I researched came to light through having to label and colour
each event as ‘radical’ or ‘loyalist’, and thus having to constantly
keep at the forefront of my mind – and constantly question –
what these terms mean, and what they meant to contemporaries.
Similarly, mapping popular political activity encouraged me to
constantly evaluate what constitutes popular activity, and what does
not. I defined popular political activity as any occurrence which was
politically motivated and actively participated in, or carried out, by
members of the general public. However, despite having a clear idea
of what constitutes popular political activity, many events came to
my attention which led me to think carefully about just how publiclydriven activity which seemed “popular” on the surface really was.
One example of this occurred when mapping the aforementioned
attacks on the premises of the radical newspaper publishers Falkner
and Birch in Manchester in December 1792. Three main social groups
were involved in the night’s events: There were the owners of the
private residences with property rights on their side; there was the
loyalist crowd (with brute force and sheer numbers on their side,
but nevertheless sitting on the wrong side of the law); and there
were the local magistrates and constables who effectively decided
the outcome of the day. Many accounts describe radical property
owners appealing to local officers to protect them and call off the
hostile crowds. Indeed, in eighteenth-century Britain, these were the
only people under whose remit it fell to restore order in riots, aside
from the army and militiaxxv. Thomas Walker, a radical leader, wrote
that “Messrs. Falkner and Birch… sent one of their friends… to the
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senior Constable, desiring his protection” and were refused help.xxvi
He also alleged that “a Deputy Constable… went to the mob, and
clapping some of them on the back… said “Good lads, good lads””.
xxvii
A selection of anonymous eyewitness statements of the night’s
events was also published in Walker’s text.xxviii One of these stated
that Mr Bentley, a magistrate, “at first objected [to read the riot
act]… and said he was going to bed”; that Falkner and Birch were
reprimanded by Bentley’s clerk for daring to “call out a magistrate on
such a trifling peace of business as the breaking of a few windows…
by a few chance stones” (emphasis in original); and that a friend of
the radical publishers was “threatened by force… to be kicked out of
doors” by the “company” of a constable that he appealed to for help.xxix
Here, we can see evidence of the mob driving events – they were
filling the streets outside radical premises, chanting and throwing
stones – but the local magistrates and constables nonetheless
having the real power and control over the space. They permitted
the violence that took place through inaction, and even through
intimidation of the men who tried to seek help from them,
thereby suppressing the property rights of the radicals who were
attacked. It is highly likely that the local officials concerned would
have been able to predict the effects of their inaction, or of their
encouragement of the mob. Whilst the words of one deputy
constable suggests that some underestimated the severity of the
crowd – “Oh! Let them alone, they are loyal subjects, let them
frighten [Falkner] a bit! ! [sic]” – the veracity of this is questionable,
as Manchester had already seen loyalist violence earlier that yearxxx.
The dominant cultural presentation of radicals may have been that
of dangerous, treasonous individuals, and the loyalists may have
been often presented as protectors of the nation, but officials
working in Manchester in 1792 must have known the true threat
to public order that loyalist crowds could pose.xxxi The events of
December 1792 were certainly popular political events, then, but
it must be acknowledged they were officially sanctioned ones
too. The process of deciding whether or not to incorporate such
events as this into the map thus led me to explore further questions
about the extent to which space in Manchester and its surrounding
areas was controlled by officials such as boroughreeves and
constables; by private individuals with property rights; or by crowds.

The future potential of digital constructions of space in
the humanities
The digital mapping undertaken as part of this project, and similar
work carried out by historians such as Katrina Navickas, only
scratches the surface with regards to the potential interactions
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between new technologies and spatial history.xxxii Indeed, for an
idea of what could be done, I would argue that we should look to the
arena of video gaming. In recent years, such releases as Assassin’s
Creed Unity and Tom Clancy’s The Division have amply illustrated
what current software has the capacity to create.xxxiii Entire cities
have been recreated in incredible detail – including Revolutionary
Paris in the case of Unity, and contemporary New York in the case
of The Division.xxxiv Players can explore these locations, jumping
between digital maps and realistic surroundings.xxxv The kinds of
software used to create these games could equally be used by
historians to create recreations of particular historical streets, houses
or public spaces from their primary research. These could then be
used in spatial analyses by this historian; they could be consulted
by other researchers; and they could constitute useful teaching
tools, both in a university setting and in a public history context.
Researchers could use a digital replica of eighteenth century Paris
comparable to that seen in Unity, for example, as a springboard
to explore questions surrounding how interactions between
Parisians and their urban space shaped the developments of the
Revolution. Perhaps in future years, rather than presenting research
in the form of a monograph or an article, some historians could
even present their work in digital, visual, or virtual reality formats,
comparable to the video games of our contemporary culture. These
prospects are immensely exciting, and potentially revolutionary.
Of course, there are practical issues in the way of humanities
scholars producing such grand digital historical projects. First and
foremost, one cannot imagine historians receiving the same kind of
budget as the teams behind popular video games. Secondly, more
complex digital history projects would likely require collaboration
with other fields, including computer science and games design.
However, let us consider these two issues in turn. My dissertation
project showed what is possible with no budget, and there is a
wealth of free, more advanced computer software in existence
which would be suitable for use by historians to create tools for
analysing and exploring historical spaces.xxxvi Using low-budget
software and a small team of researchers would mean that the cost
of cutting-edge digital historical projects could potentially be no
different to that of more traditional research projects. Secondly,
it is true that large, complex historical projects using digital
methodologies would often require interdisciplinary collaborations,
but surely this is a good thing. Some of the most innovative, exciting
and interesting approaches to history have come about as a result
of academics stretching across disciplines. Examples include
Katherine Astbury’s research on the French Revolution which relies
on scientific developments in trauma studies, and scholarship on
national identity and the environment with close links to the field
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of human geography, such as Thomas Lekan’s Imagining the Nation
in Nature.xxxvii History must always evolve and change (otherwise
we would forever be writing much the same material), and it has
always done so in a way inspired by other disciplines, which have
helped to drive historical research and writing in new directions. The
linguistic turn had its roots in literary analysis; the spatial turn had
geographical roots; and in today’s increasingly technological world,
it seems highly likely that the next great ‘turn’ will be a digital one.
In creating a digital map of political activity in late eighteenthcentury Manchester and its surrounding areas, I used standard
historical sources: newspapers, the minutes of political societies,
books written by contemporaries, and such like. Yet by engaging
with these sources in an untraditional manner, trends were brought
to my attention which would otherwise have been much more
difficult to spot. Moreover, my methodology encouraged me to
ask certain questions about the nature of radicalism and loyalism;
the definition of popular activity; and much more. Returning to
Graphs, Maps, Trees: Franco Moretti writes that “the map is [not]…
an explanation” in and of itself, but something that “shows us
that there is something that needs to be explained” (emphases in
original).xxxviii My research provides clear evidence of this. Many of
the questions that I have been led to ask surrounding the multifaceted nature of radicalism and loyalism, and considering the
forces behind apparently ‘popular’ activity, did not arise from
looking at the map as a finished product. These findings, and
many others, arose through the process of digital mapping itself.
Also, the scope of the project in itself provides an indication of
the research potential opened up by digital software. Over the
course of an academic year, with no funding or bespoke software,
a map was created which holds over 15,000 words of source and
contextual information on 100 popular political events for users
to explore in order to learn about this significant period in British
political history. This map has then been analysed, and in my
previous work, has been used to contribute to the wider debate
surrounding the rise and fall of the radical movement in these
years.xxxix If one undergraduate student can build and analyse
a map like this in a relatively short amount of time and with
minimal resources, then imagine what could be done by a team
operating over a few years, with funding and specially constructed
software. The research possibilities presented by digital mapping
tools are practically endless, and they are endlessly exciting.
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Introduction
This study was conducted as part of my teaching and learning
with technology (TALWT) project within the School of Medicine
at Keele University. In the lead up to this project I had taken
over the organisation and running of functional microanatomy
practical sessions for undergraduate medical students and
as such this became my focus for the project. Traditionally,
functional microanatomy, or histology, is taught in a self-directed
manner where students have hands-on access to microscopes
and slides but very little interaction with an expert and few
opportunities for feedback (Sherman and Jue 2009). With the
growing emphasis upon the need for higher education institutes
to provide timely and constructive feedback to students
(Draper and Brown 2004, Blasco-Arcas et al. 2013) I decided
that my innovative use of technology needed to have feedback
at its core. Formative assessment is a tried and tested means
of providing feedback on learning to both the student and the
teacher (Smith and Cogdell 2006, Alexander et al. 2009, Kay
and LeSage 2009). Interactive voting systems (clickers) provide
an easy, fast, and accessible means of assessing learning, and
provide personalised, and anonymous, feedback to students.
In addition, if used correctly, clickers provide a flexible learning
environment that can be adapted to meet the needs of the
learners. This technology, however, has had little use within
the practical setting. As such, this project aimed to examine
whether formative quizzes using clickers in histology practical
sessions promotes engagement with the content, and improves
feedback for students. A formative assessment using clickers
was conducted at the end of a single histology session for 1st
year undergraduate medical students. Answers submitted by the
students were anonymous, and a short period of teaching was
provided where necessary. The session was repeated three times,
each for approximately 40 students. Following the sessions,
students were provided with an electronic questionnaire asking
for their anonymous feedback on the session. This data is
represented here, alongside my own personal reflections on the
use of this technology in practical sessions. In short, the project
highlighted three major themes. One, the session, and the
students, should be appropriately supported - the introduction
of a form of assessment does not replace the tutor-student
interactions necessary for the construction of knowledge. Two,
the assessment must be aligned with the content covered in
the session, and the summative assessments to follow. Three,
the tutor must be prepared to be flexible in their approach to
teaching – responses to a question may alter the course of the
session and this is something to be embraced not avoided.

Feedback in Higher Education: Mind the Gap
Many different theories exist around pedagogy and learning styles;
most, however, generally accept that it is a social process with
feedback as a cornerstone to the successful creation of knowledge
and the development of understanding (Steffe 1995, Prince 2004,
Draper and Brown 2004, Jisc 2005). It is therefore a major concern
that Higher Education (HE) institutes are currently failing to provide
appropriate feedback to their learners. The ability of HE institutes
to provide feedback has improved over recent years; however the
latest National Student Survey (NSS) results show that this is still
an area for improvement, with only 68% of students responding
that feedback on their work has helped them to clarify areas of
misunderstanding (NSS results 2015 and 2016). The undergraduate
medical course at Keele fits this trend, with only 83% of students
responding that their feedback was prompt (NSS results 2015).
This academic year I became the co-lead for the functional
microanatomy practicals (FM, traditionally histology) for year
1 and year 2 medical students. As such, I was keen to determine
whether feedback was also an issue within this specific aspect
of the course. Internal surveys, completed annually by year 1 and
year 2 students, identified participant interaction as the key area
for improvement (Figure 1). As feedback is essential to promote
student engagement and thus interaction (Epstein et al. 2002,
Hepplestone et al. 2011, Blasco-Arcas et al. 2013), it was apparent
that the general trend seen throughout the medical curriculum was
also an issue within these practical sessions. This had therefore
identified the ‘gap in the market’; the issue that needed solving.
Whilst considering this specific area of the curriculum, the wider
context must also be taken into consideration. Such factors include
national strategies, internal strategies (within the medical school),
sustainability, and the global shift in pedagogy in HE. With regards
to national strategies, there is a call for HE institutions to promote
accessible learning and encourage wider participation (Clarke
2003, Simpson 2004). In terms of sustainability, this must include
both physical resources, and the time of the instructor. The shift in
pedagogy is towards one of social constructivism where learners are
fully invested in their own education (Steffe 1995, Prince 2004, Jisc
2005). These factors were considered at all stages of the project.
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impossible to answer. So your having memorized the 100 names,
addresses, and phone number has left you with completely inert
knowledge which you can do essentially nothing (except, of
course, to recite the list from memory or call a bunch of strangers
if you are so inclined). Exert from Joel Michael’s reflective article
“In pursuit of meaningful learning” (2001). Michael is a teacher of
physiology at Rush Medical College , Chicago.

Figure 1: Internal survey data 2014/2015. Students were asked to rate the histology
practical sessions on their content, delivery and resources, on a scale from excellent to very
poor. The number of average and poor responses is shown in (A). No very poor responses
were recorded. The practical sessions received the largest number of average and poor
responses for participant interaction (11 average, 0 poor) when compared to the other
criteria. B). Approximately 35% of year 1 and year 2 students rated participant interaction
as average, poor, or very poor, during histology practical sessions.

With this in mind, and for meaningful learning to occur, three factors
(and their interactions) must be at the forefront in the design,
planning and implementation of any innovation: the learner, the
learning environment, and the learning goals (Jisc 2005). These
factors in the context of histology can be seen in Figure 2.

Meaningful learning – the ultimate goal
Throughout this project, my aim was to promote meaningful
learning in practical sessions. I wanted students to be able to
construct knowledge on the foundations of their prior experiences,
and to then apply this knowledge to novel situations; i.e. to reach
a minimum of level three of Bloom’s taxonomy of educational
objectives (Bloom 1956). Students tend to store their knowledge
in isolation, preferring a system of rote memorisation to actually
understanding the concept (Skinner 2009). This is particularly true
in the study of histology where students may have very little existing
knowledge to develop upon, and there is a large amount of content.
Students often focus on short-term goals (exams), and therefore fail
to link any newly acquired knowledge to pre-existing knowledge,
and apply it to problem solving scenarios (Alexander et al. 2009).
Therefore, students must be provided with the toolkit to apply their
knowledge systematically to produce mental models, appropriately
linked to other models, to allow the accession of information from
multiple starting points (Michael 2001); the ‘associative perspective’
of pedagogy (Jisc 2005).
What is meaningful learning?
Rote learning is memorizing all the entries on a page from
the Orlando phonebook. I am sure that I have some students
who could do this if they thought it would help their grade
in physiology. However, if you know nothing about the city of
Orlando, a question like “how far from Mr. X does Miss Y live?” is

Figure 2: Model demonstrating the three key factors to consider when introducing
innovative practice. The model has been applied to the context of a histology session for
undergraduate medical students. The time constraints, existing knowledge of the student,
and large student numbers are major factors when working to achieve the learning goals.
This model was self-generated, with inspiration from the Jisc ‘Innovative Practice with
E-learning Guide’ (2005).
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Context
Current practices in histology teaching
Traditionally, histology teaching has adopted an approach of selfdirected learning, to the extent where in some instances students
are left alone with a microscope and a textbook (Sherman and Jue
2009). More recently, the 10 pedagogical methods for teaching
histology have been described by Sherman and Jue as:
1.
Self-guided learning
2.
Learning with pre-set microscopes
3.
Learning with image projection
4.
Learning with digitized imaging
5.
Cooperative learning
6.
Problem-based learning
7.
Motor-based learning
8.
Instructor-guided learning
9.
Organ-based learning
10.
Organ system-based learning
At Keele, the approach typically involves a combination of methods
1, 3, 5, 7, 9 and 10, in order to provide different types of learners with
equal opportunities to access the learning experience. Despite the
range of approaches currently adopted by HE institutions, drawing
(motor-based learning) is a consistent theme across most, if not
all, institutions (Cotter 2001, Jacyna 2001, Cogdell et al. 2012).
Indeed, evidence suggests that students who draw during histology
practicals achieve significantly higher scores than those who do
not (p<0.05)(Cogdell et al. 2012). As such, this is one aspect of the
histology practical that must persist.
National and internal surveys identified student feedback and
interaction as an area for development (NSS data and Figure 1).
The literature detailed very little use of technology to develop
these aspects of the practical classes outside of the use of virtual
microscopes or digitised images (Heidger et al. 2002, Bloodgood
and Ogilvie 2006, Sherman and Jue 2009). As such, interactive,
feedback-focused, technology is where the project focused.

Innovation
Clickers
Electronic voting systems, or ‘clickers’, have become increasingly
popular in the HE sector as a means of informal in-class assessment,
and instantaneous feedback to both the teacher and student (Draper
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and Brown 2004, Jisc 2005, Smith and Cogdell 2006, Blasco-Arcas
et al. 2013). Clickers are typically used alongside Multiple Choice
Questions (MCQs) to independently assess students in a formative
manner. This style of assessment identifies poor metacognition
amongst students as they are encouraged to commit to an answer,
rather than playing the role of a spectator in their own education
(Draper and Brown 2004). This commitment to an answer also
promotes engagement not only in the assessment process, but
also in the subsequent feedback (Wit 2003, Beatty 2005, Beatty
et al. 2006, Caldwell 2007). Such low stakes assessment provides
an early opportunity to identify students who are struggling with
core concepts, allowing an opportunity for intervention prior to
summative assessment (Lang 2012). Clickers therefore appear to
offer a solution to the issues surrounding the lack of feedback and
participant interaction in histology practicals.

Are clickers innovative in histology practical sessions?
On commencing this project, clickers had not previously been
used in a practical setting within the medical school. The literature
detailing the use of clickers in the practical setting is surprisingly
sparse considering the potential benefits the use of this technology
could offer. Instead, the use of clickers appears to be predominantly
restricted to the lecture setting (Draper and Brown 2004, Caldwell
2007). This appears to reflect the static nature of histology
practicals as a whole. The adoption of a contingent approach to
teaching, with a flexible learning environment, is a relatively modern
style of HE teaching where instruction can be modified based upon
student feedback (Draper and Brown 2004, Kay and LeSage 2009).
Several factors are likely to affect the adoption of an innovation, and
thus must be considered when implementing innovative practice if it
is hoped to become embedded practice (Jisc 2005). These factors
are outlined in Rogers’ characteristics of innovation (blue), and have
been applied to the current context (green) in Figure 3. Having
considered these factors in the context of histology practicals, it
seems plausible that the use of clickers may become an embedded
practice.
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there no financial implications of this project, but also that the
students had prior exposure to the equipment, all be it in a lecture
theatre setting. In addition, in my previous role as lecturer at another
university I had used the TurningPoint system to ask anatomy
undergraduate students MCQ-style questions during lectures. This
meant that as the lead for the planned sessions I was in a position
where I was proficient in the use of the equipment, and also perhaps
more importantly, how it can go wrong.

Figure 3: Rogers’ Diffusion of innovations (2003) – Adopter Characteristics. The
characteristics of different adopter types have been applied to the current context (green).
In summary: 1). The advantages are primarily anonymous assessment and feedback for
both the student and teacher, 2). The innovation is compatible with the current context, 3).
The innovation is not complex as both the teacher and learner have previous experience
with the technology, the innovation can be trialled in a test environment, and the outcomes
are clearly evident to both staff and learners. This figure has been adapted from Rogers
(2003).

Instructional design

Throughout the project a process of instructional design was
implemented to ensure that the project was planned efficiently, and
met the necessary criteria. For this, the ADDIE (Analyze, Design,
Develop, Implement, and Evaluate) instructional design cycle was
selected as it promotes evaluation at all stages (Branch 2009). This
cycle is applied to the current context in Figure 4.
Clickers had not previously been used in a practical setting within
the medical school. The school had, however, purchased Turning
Point ResponseCards from Turning Technologies for use within the
school. The school currently owns 153 handsets, with an approximate
price of £20 per device (internal quote). These units work via radio
frequency (RF), on a default channel of 41, however this can be
changed to allow the clickers to be used in separate rooms on
separate PowerPoint presentations without any interferences from
other devices (Caldwell 2007 and TurningTechnologies). The preexisting availability of this technology ensured that not only were

Figure 4: ADDIE model of instructional design
• Stage 1 – The current context and problem are identified. The learners, learning
environment and learning goals have previously been detailed in Figure 2. There
was no financial nature to the innovation as all the equipment had already been
purchased by the University.
• Stage 2 – The session content was organised to meet the learning goals
and accommodate the learners and learning environment. The questions were
constructively aligned with the session content and learning goals. This was a
literature-informed process that was discussed with peers to ensure maximum
efficiency.
• Stage 3 – The questions were developed using TurningPoint software and
embedded within a PowerPoint presentation. The presentation was then tested
in the learning environment to ensure compatibility.
• Stage 4 – The session was run three times, one for each set of students.
• Stage 5 – Feedback was sought from students. Instructor reflected on the
session, with input from colleagues.
At each stage the process was evaluated to allow adjustment where necessary.

Histology sessions are ran throughout the first year of the course
on an almost weekly basis. These sessions are two hours long and
involve the examination of a range of tissues. The trial session was
on endocrine gland histology. Fortunately, the students had been

ARTICLE #4 | 58

CLICKERS IN THE CLASSROOM: STUDY INTO THE USE OF INTERACTIVE QUIZZES IN A
PRACTICAL ENVIRONMENT

introduced to exocrine gland histology the previous semester,
and as such this not only ensured that the students had already
been exposed to glandular tissue, but it also gave the opportunity
to review the material from the previous session, and compare
and contrast it to that covered in the current session. Six separate
tissues were covered in the session, all falling under the umbrella
term of endocrine glands. This large amount of content, combined
with the opportunity for review, was one of the major factors in the
selection of this session for interactive clicker use. Following the
coverage of the material, and in the final 10 minutes of the session,
the students were led through a series of MCQ-style questions
(example question in Figure 5). To ensure that all students received
an equal opportunity to participate in the questions, they were both
displayed on multiple screens around the lab, and read out.
The session was delivered three times over the course of a single
week, with each session involving approximately 40 students. The
software recorded a response rate of between 93 – 100 % (42/42,
38/41 and 40/42). Each session was run in the same format, and all
data was recorded. The assessment is anonymous as students are
allocated handsets randomly.

Figure 5: Example PowerPoint slide from the delivered histology session. The TurningPoint
questions were fully embedded within the teaching PowerPoint. Results are displayed on
the screen for both the learner and teacher to see. Correct answer indicator is shown in
the format of a smiley face.
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Data collection
Prior to the sessions, ethical approval was sought from the Student
Project Ethics Committee. One week after the sessions, students
were contacted for feedback on the practical. This was done
outside of the session, and an in an electronic format, so as to allow
the students time to: consolidate their knowledge from the session,
reflect on the impact of the use of clickers, and to provide detailed
feedback where necessary.
The survey was created using SmartSurvey (www.smartsurvey.
co.uk), a free online survey tool that was more user-friendly and
adaptable than others such as SurveyMonkey. A mix of both Likertstyle questions and free text boxes were selected to ensure that
the survey was quick, but allowed participants to provide more
detail if they wished. The survey was limited to 10 questions and the
students were assured that it would take them no longer than five
minutes to complete. Two participants opened the survey but failed
to complete any of the questions. The 10 questions in the survey are
shown in Figure 6.
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Students from all three sets responded to the survey, however due
to the anonymous nature of the electronic questionnaire it was not
possible to identify any patterns in the responses from different sets.
The design and implementation of the current project fits all stages
of the assessment and feedback lifecycle advocated by Jisc and
originally developed by Manchester Metropolitan University (CC
4.0). The lifecycle has been applied to the current context in Figure
7.

Figure 7: Assessment and Feedback Lifecycle. Inspired by the MMU lifecycle (CC 4.0). The
lifecycle has been applied to the current context. The current project fulfils all the stages
of the lifecycle in a shortened timespan (matter of minutes). The anonymous nature of the
assessment means that records are not kept on individual students but these can be kept
for sets of students, and trends can be noted.

Feedback and reflections
Clickers enable students to test their knowledge
Figure 6: Electronic survey content. Students were asked to complete 10 questions (blue).
The available options for answering these questions are shown in green. In addition to the
Likert scale for questions 3-8 free text boxes were also provided to encourage students
to comment.

All participants responded that the clickers enabled them to test
their knowledge from the session (Figure 8). In addition, three
students provided written feedback on this aspect of the research.
Respondent 16 highlighted that many students appreciate the
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opportunity to learn from their mistakes and that the formative
assessment allowed them to consolidate their knowledge. Similarly,
respondent 21 stated that the in-class quiz allowed them to identify
areas where they needed to improve their understanding of the
subject content. Respondent 20 identified another essential factor
in that the content of the session and the in-class assessment were
constructively aligned (Biggs 1996 and 2003, Skinner 2009). This
almost takes the technology out of the question and focuses on
the pedagogy of the session. This student also states that the
clickers provide an appropriate tool for the assessment, therefore
highlighting how the technology is supporting the pedagogical aim
of the session, rather than the session being focused around the
technology itself.
This feedback reflects the literature, where researchers use clickers
to tackle under-achievement (Hammersmith and West London
College case study, Jisc 2005), and improve test results (Crouch
and Mazur 2001).
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Clickers encourage students to engage with practical session
material
96% of students responded that the clickers encouraged them to
engage with the content provided in the session (Figure 9). The
remaining participant neither agreed nor disagreed. Two students
commented on the need for a link between learning and assessment.
Respondent 11 noted that knowing that the content would be
assessed made them actively learn the material. Respondent 25
also highlighted their desire for a warning of the test. These two
comments show the difference between ‘assessment of learning’
and ‘assessment for learning’ (Germany 2015); the former student
identified that the test was part of the learning process, whereas the
latter student perceived the test as the end point of learning. This is
reflected in the literature where Skinner (2009) highlights that when
students’ answers are marked incorrect, they move to asking why
they are incorrect – they are learning from the assessment.
Additional comments focus on the session content. The session did
contain a large amount of new information for the students. Due
to timetabling constraints it is not possible to split the session into
two, however, it may be possible to adopt a flipped classroom-style
approach. In this format the bulk of the material could be provided
online for students prior to the session, and the face-to-face time
used to apply the knowledge. In addition to promoting higher order
learning (Bloom 1956), this format would also provide an opportunity
for peer-learning (Crouch and Mazur 2001, Jisc 2005, Caldwell 2007,
Lang 2012) and allow the students time to ask questions prior to
the in-class formative assessment. The importance of peer-learning
is highlighted in the literature where 92% of students agreed that
discussing questions with their peers aided their understanding, and
82% stated that this ultimately helped them learn (Caldwell 2007).

Figure 8: Clickers allow students to test their knowledge. Students either strongly
agreed (84%) or agreed (16%) that the use of clickers allowed them to test their personal
knowledge of the session content. The second comment highlights how the quiz questions
were constructively aligned with the session content. Students noted that it allowed them
to identify where they need to focus their learning.
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The anonymous nature of clickers is a key benefit to students
92% of students responded that they would rather use the clickers
to answer questions as compared to raising their hands (Figure
10). One student neither agreed nor disagreed, and one student
disagreed with the statement. The three comments provided in
response to this question all supported the use of clickers, and
all either explicitly mentioned, or hinted towards, the benefit of
anonymity in assessment. Respondents 10, 20, and 25 reference
the embarrassment of failure as a major factor in the reluctance
to answer questions in a group setting. Furthermore, respondent
25 also highlighted the tendency of students to answer the same
as their peers and thus never actually test their own level of
understanding. The benefits of anonymity in formative assessment
is evident throughout the literature with Cogdell highlighting how
clickers encourage a reticent student to participate without fear of
ridicule (Cogdell et al. 2012, Smith and Cogdell 2006).
This data indicates that students view the answer selected as the
only factor that matters in assessment. In my opinion, however,
the process by which the student arrives at that answer is just as
important. For example, if a student identifies the tissue incorrectly
but is able to justify why they provided that answer then this shows
that they understand the material and are attempting to apply it to
novel scenarios. One way of potentially overcoming this situation is
through the 2-hit approach:

Figure 9: Clickers encourage students to engage with the material. 96% of students
stated that the use of clickers encouraged them to engage with the content of the session.
One student neither agreed nor disagreed. Two students highlighted concerns about the
amount of content in the session. Students appear to require pre-warning of the formative
assessment to find it a valuable learning experience.

1. Students answer a question independently
2. The results are displayed on the screen, but the correct
answer is not displayed
3. The students discuss why they selected their answer
4. Students are given a second opportunity to vote
5. The responses are displayed on the screen, alongside the
correct answer
6. If necessary, a teaching slide is provided
This approach not only gives the students the opportunity to
independently assess their understanding of the content in a nonthreatening manner, but the peer discussions also encourage peer
learning. Finally, the teaching slide that follows the results ensures
that students understand where they have gone wrong, if applicable.
This approach is advocated by Alexander (2009) and Lang (2012)
in their work on assessments.
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40% indicated that they neither agreed nor disagreed with the
question, potentially indicating that the use of clickers in either
scenario would be beneficial to the student. One student disagreed
with the statement, commenting that group work is beneficial in
clearing up misconceptions. Perhaps, the 2-hit approach mentioned
above would allow both those eager for independent assessment,
and those who prefer to work as a team, to benefit from the
formative assessment. This feedback is reflected in the literature,
where peer-focused discussions are highly praised (Crouch and
Mazur 2001, Jisc 2005, Caldwell 2007, Lang 2012).

Figure 10: Students prefer to anonymously answer questions using clickers rather than
raising their hands. 92% of students preferred the ability to anonymously answer formative
questions using the clickers instead of raising their hands. One student neither agreed nor
disagreed. One student disagreed. Students note that the clickers are less intimidating and
thus encourage participation. Unfortunately the student who disagreed did not provide a
comment.

There are benefits to the use of clickers in both group, and
independent, assessment
56% of participants responded that they would prefer to use the
clickers independently rather than for group assessment (Figure 11).
Respondent 7 highlighted that independent assessment simulates
summative exam conditions.

Figure 11: Students see a benefit in the use of clickers for both independent assessment
and group work. The majority of respondents (56%) believed the biggest benefit in
clicker use lied with independent assessment. These students highlighted how this would
replicate exam scenarios. One student thought that clickers were more effective when
used for group assessment, highlighting that this allows the clearing up of misconceptions.
40% of students neither agreed nor disagreed. Together, this data indicates that students
may benefit from the use of clickers during both independent assessment and group work.
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Clickers allow students to identify gaps in their knowledge

Interactive assessment should be inclusive

96% of students responded that the interactive in-class assessment
allowed them to identify gaps in their knowledge (Figure 12).
Interactive formative quizzes force the learner to commit to an
answer and therefore identify poor metacognition (Draper and
Brown 2004). Indeed, this is one of the key benefits of clickers cited
in the literature (Caldwell 2007). This approach also provides the
opportunity for students to see how they are doing compared to
their peers, many seek comfort in knowing that they are not alone
even in their misunderstanding (Cogdell et al. 2012). Ultimately,
clickers empower the learner and therefore allow personalised
learning (Jisc 2005).

There were a variety of responses to the question investigating
whether the length and/or complexity of the answers affected the
participant’s ability to understand and answer the question (Figure
13). 40% of students replied that they thought that the length of
the answers did have an impact on their ability to correctly answer
the question. Conversely, 28% thought that this had no impact.
One caveat to this was mentioned by respondent 20; as long as
the answers are read out properly, the length should not affect
the answering capacity. This reflects the different needs of the
learner. The literature agrees that questions should be kept short
and read aloud to ensure maximal accessibility (Germany 2015).
The accessible nature of clickers is one of their major benefits.
TurningPoint clickers are specially designed for the visually impaired
with Braille characters alongside the corresponding buttons
(TurningTechnologies). Furthermore, clickers potentially bypass the
social exclusion that may come with the use of mobile phones as a
learning tool.

One student noted the limitation of MCQ-style questions. This
reflects how different styles of assessment require different levels
of cognition (Anderson 1999). This will be further discussed later.

Figure 12: The clicker quiz allowed students to identify gaps in their knowledge. 96% of
students responded that the formative quiz allowed them to identify areas where they
needed to develop their understanding. One student neither agreed nor disagreed.

Figure 13: The length of the quiz answers may affect the students’ ability to understand the
question and therefore select an answer. This highlights the different needs of the learners
and therefore reinforces the need for equal learning opportunities for all.
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Requirements when using clickers in practical classes
A free text box was provided for question 9; what do you think
worked well in the session? Thematic analysis on the comments
identified five key areas that worked well during the use of the
innovation, these were:
1. Plenty of help and support
2. Well-organised and detailed slides
3. Ability to identify gaps in knowledge
4. Engaging
5. Opportunity to consolidate what was taught, and learnt, in
the session
This feedback can be seen in Figure 14. Other comments that
appeared less frequently included the interactive and enjoyable
nature of the quiz, the opportunity to immediately apply the
information learnt, the prevention of embarrassment, and the ability
for staff to see areas where students are struggling (white).
The comments regarding the support provided by staff, and the
organised and detailed slides, highlight the importance of support
for learning. This is reflected in the literature where the support
provided by the teacher is the most important factor in the learning
experience (Michael 2001, Sherman and Jue 2009).
Perhaps the most enlightening comment is found under the theme of
gaps in knowledge (blue, gold star); the ability to assess in your own
mind how much of the content you actually learned. This reflects
the shift in focus away from rote memorisation and information
transfer to higher order learning where students are able to apply
the information learnt to new scenarios (Bloom 1956). This is reiterated where the student praises the opportunity to immediately
apply the information (white, gold star). The use of a level three
verb from Bloom’s taxonomy in this comment highlights the shift
to deeper learning. The identification of areas of misunderstanding
is frequently highlighted in the literature as a key benefit of clickers
(Caldwell 2007).
Students also highlighted the benefits of the instructor identifying
areas where students are struggling (white, blue star). This showed
that even the students are aware of the need for 2-way feedback.
This aspect of the innovation allows the instructor to produce a
flexible learning environment that promotes contingent teaching
(Draper and Brown 2004, Beatty et al. 2006).
Although not explicitly mentioned, the anonymous nature of the quiz
also seemed popular. The reference to the lack of embarrassment
hints at the benefit of the ability to answer without fear of reprisal.
This reflects the feedback from question 5, where 92% of students
stated they would prefer to use clickers rather than raising their
hands (Figure 10).
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Students also praised the way the quiz provided an engaging
and constructive summary to the session. This is important when
considering the literature states attention may deteriorate after just
20 minutes of didactic teaching (d’Inverno, Davis and White 2003,
Jackson et al. 2009). One student even went as far as to describe
the activity as enjoyable, and indeed this reflects the literature
where clicker-use tends to have a 70% approval rating (Draper
2002, Simpson and Oliver 2006).
Overall, it appears that the main considerations when introducing
this technology to a practical setting are:
1. The importance of good resources, be it staff, PowerPoint
slides, textbooks etc.
2. The constructive alignment of the assessment to both the
content of the session, and future summative assessments
3. The ability for feedback to inform current and future
practice (contingent teaching)

Figure 14: Thematic analysis of free text comments from students. Students were asked
to comment on what worked well during use of the innovation. Only one student did not
provide any feedback in this section. Five key themes were identified; plenty of help and
support, well-organised and detailed slides, identified gaps in knowledge, engaging and
consolidated what was taught/learnt. The white circles represent additional comments
that were outside of the five key themes.
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Areas for improvement in the use of clickers in practical classes
Students were asked to identify what could be improved in the
session. Thematic analysis on the comments identified four areas
for improvement:
1. More time is needed
2. Less content should be covered
3. Prior exposure to content would aid learning
4. More questions should be asked
This feedback can be seen in Figure 15. As previously mentioned
the content within the session was extensive (green). Unfortunately,
this was an external factor and something outside of the control
of this project. Similarly, the timetable for undergraduate students
is controlled by external forces (red). There is, however, scope to
manipulate the session in such a way to overcome both of these
issues, and the concerns regarding prior exposure to content (blue).
The session could be further adapted to become a flipped classroom
whereby students receive the content, either all or at least the
basics, outside of the classroom setting. This therefore frees up the
face-to-face time for hands-on learning with the microscopes, and
provides sufficient time for students to apply their knowledge to
the context through interactive question and answer sessions. In
addition, this makes the session more flexible, with tutors adapting
to the level of understanding of the students. Similarly, this would
also allow the opportunity for more clicker-style questions (purple).
The session could start with some simple interactive questions to
assess the students’ understanding of the preparatory content
(Skinner 2009), followed by trouble-shooting of any problem areas
through teaching slides and microscope activities, and concluded
with a summary quiz to allow the students to apply their knowledge
to novel scenarios. In addition, extended matching questions
(EMQs) could be introduced (purple), an innovation that would
reflect how different styles of questions require different levels of
cognition (Anderson 1999). Together, this shifts the focus to higher
order learning (Bloom 1956) that is constructively aligned to the
curriculum (Skinner 2009, Biggs 1996). It is worth noting that Elliot
(2003) stresses that any reduced content coverage is more than
compensated for by the students increased depth of understanding.
Reflecting on the use of this technology, it became apparent that
there may be scope for the use of this style of formative assessment
throughout the sessions, contrasting to the summary-style of
approach detailed here. This would reflect the use of clickers in
the literature where they are commonly introduced after a short
segment of teaching. This provides the benefit of promoting
engagement throughout the session and immediately identifying
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areas of misunderstanding (Crouch and Mazur 2001, d’Inverno,
Davis and White 2003, Jackson et al. 2009, Lang 2012). Indeed,
this approach was adopted for a subsequent teaching session for
year 2 undergraduate medical students on the special senses. This
appeared a popular innovation that provided a quick opportunity to
review the material before progressing to the next concept. This also
overcomes the issues surrounding learner attention spans, which the
literature suggests are limited to 20 minutes (d’Inverno, Davis and
White 2003, Jackson 2009). This is similar to the pause procedure
advocated by Prince (2004), and Di Vesta and Smith (1979).
An additional modification that could be made to the approach is
the 2-hit style previously discussed. This encourages students to
independently commit to an answer ensuring investment in the
outcome, before discussing (and justifying) their answers with their
peers, and then re-answering the question. This promotes thinking
about why their answer is correct, an approach that inhibits rote
learning, and ensures deeper understanding of the content (Bloom
1956). In addition, this also mirrors the peer learning approach
advocated by many HE institutions, including Keele (Crouch and
Mazur 2001, Jisc 2005, Caldwell 2007, Lang 2012).

Figure 15: Thematic analysis of free text comments from students. Students were asked to
comment on what could be improved during use of the innovation. 40% of respondents
either skipped the question entirely, replied ‘nothing’, or N/A’. Four key themes were
identified; More time is needed in the session, less content should be covered in the session,
prior exposure to the content would aid learning, and more questions should be provided.
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Overall, it appears that the main areas for development when
implementing interactive quizzes in a practical environment are:
1. Allow sufficient time for content coverage
• A flipped approach may be required
• Students need adequate base knowledge to develop upon
2. Initiate the session with a quiz to link current knowledge
with new knowledge
• Encourages students to build on their existing knowledge
3. Introduce questions after each section of teaching
• Ensures engagement and attention
• Immediately identifies problem areas
• Allows a flexible approach
4. Potentially utilise the 2-hit approach
• Encourages personal investment in the outcome
• Provides personalised feedback
• Promotes the ability to explain why that answer is correct
• Encourages peer-interaction and learning
5. Teaching must be flexible
• Target areas of misunderstanding
• Content can be covered outside of class if necessary
At all times it must be remembered that assessment drives
learning, and if you want to change the way in which students
learn (away from rote memorisation and towards understanding),
then the assessment methods must be changed (Brown, Bull and
Pendlebury 2013). This style of in-class formative assessment,
used in conjunction with additional approaches to learning (motor
skills, teacher-led instruction, self-discovery etc.), encourages
engagement with all the available learning opportunities (Gibbs et
al. 2005), and thus promotes equal access to learning for all.

Conclusions
This study provided an opportunity to examine the impact of
interactive assessments in practical sessions. The introduction of a
clicker-based quiz to a single histology practical session (repeated
three times) allowed me to gather feedback from students on their
opinion of the use of formative feedback as a means of promoting
engagement and testing understanding. This, combined with my
own personal reflections, and discussions with colleagues, identified
three major themes when introducing interactive formative
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assessment to practical sessions. The first was the importance of
support for learning in, and after, the session. Students noted how
they found the assessment beneficial because it was appropriately
supported by staff members and detailed visual aids (PowerPoint
slides). This stresses the importance of the tutor-student interactions
in the learning process. Secondly, the assessment must not be
introduced for assessments sake, it must be constructively aligned
both with the content covered in the session, and the summative
assessments in the future. Thirdly, my own personal experience
of the sessions, in particular, highlighted the need for the tutor to
be flexible in the use of such an innovation. It is quite likely that
the responses to a question may require a change to the content
covered, or the amount of time spent on a specific area. Although
many may see this as a daunting possibility, this is something to be
embraced as it tackles poor understanding early on, and it ensures
both student and teacher are fully invested in the learning process.
In summary, clickers provide an accessible means of formatively
assessing students and providing immediate feedback to both the
student and teacher (Smith and Cogdell 2006, Alexander et al.
2009, Kay and LeSage 2009). Furthermore, the anonymous nature
of the clickers encouraged engagement with both the assessment,
and the material in the session. Clickers appear to provide a simple
means of encouraging higher level learning where students are
encouraged to ask ‘why?’. Finally, when considering any innovative
teaching practice it is important to remember that it may not
improve grades, but if it encourages students to enjoy learning then
that, as far as I am concerned, is a success.
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Abstract

International collaboration is central to
the Sustainable Development agenda
given environmental challenges that
span national boundaries. Education
for Sustainability therefore needs to
account for international/intercultural
understandings, such as through
international collaborative degree
programmes in Higher Education. This
paper evaluates a module taught on an
international collaborative Bachelor’s
degree programme in Environment &
Sustainability taught between Nanjing
Xiaozhuang University, China, and Keele
University, UK. Consideration was given
to the effectiveness of group work for
enhancing student learning, as well
as the degree the module content/
design decreased plagiarism and
formative feedback enhanced learning/
performance.
Students had a good understanding of
plagiarism and how to avoid it, however
a number lacked the English language
skills avoid it. Language issues also
raised other practical/ethical concerns,
like how to teach to a class with varied
language skills and how to ensure
even distribution of work within group
activities (although group work was
otherwise well-received). Students
appreciated formative feedback, while
it helped improve attainment. However,
it was unclear whether feedback
fostered deep learning or whether
students incorporated suggestions
uncritically. This paper contributes to
understanding some challenges and
solutions for international collaboration
in Higher Education striving to
produce graduates that can address
sustainability challenges in a globalised
world.

Introduction
Education for Sustainable Development, Internationalisation,
and Keele University’s International Environment & Sustainability
Programme
Education for Sustainable Development (ESD) is teaching and
learning that enables “human and natural systems [to] continue
indefinitely in a state of mutual welling, security, and survival”
(Blake et al., p. 5) and is a term that came into the international
spotlight in 1992 following the Earth Summit in Rio de Janiero,
Brazil (United Nations, 1992). Since then, the United Nations
Educational, Scientific and Cultural Organisation (UNESCO)
declared 2005-2014 the Decade of Education for Sustainable
Development, sparking further developments at national,
regional, and local levels (for example, the Higher Education
Academy (HEA) in the UK chose to have ESD as a theme
running through their work in 2005) (HEA, 2015).
International collaboration has been central to the Sustainable
Development agenda (see Millennium Development Goal (MGD)
8 (United Nations 2006) and Sustainable Development Goal
(SDG) 17 (United Nations 2015)) as we face environmental
challenges that span national boundaries, such as climate
change and the overexploitation of marine resources. As such,
“there is a need for people trained to work in an international
setting […] or in a local setting with an international perspective”
(Buchan 2007, p. 4-5). As a result, a number of university-level
programmes have been established to develop graduates with
such skills, and different programmes approach this challenge
in different ways. Some strive for an international demographic
of students (such as Lund University’s International Master’s
Programme in Environmental Studies and Sustainability Science
and Maastricht University’s Master’s in Sustainability Science
and Policy), while others focus on teaching about international
development (such as Utrecht University’s Master’s in Sustainable
Development). At Keele, one of the approaches used to deliver
a sustainability programme producing internationally-cognizant
graduates is through delivering a programme taught in different
countries. The focus of this paper is an international collaborative
undergraduate degree in Environment & Sustainability, which is
taught for Chinese students at both Keele University in the UK
and Nanjing Xiaozhong University (NXU) in China.
A collaborative degree programme in Environment and
Sustainability was set up between the two universities where
the students on the programme studied in China for the first
three years of their degree and completed their final year in
England. Teaching staff from Keele also contribute to teaching
Level 4 and 5 modules in the students’ second and third years
on the programme through online distance learning and
intensive 10-day modules taught face-to-face in China by ‘flying
faculty’ (teachers who “‘fly in’ to an overseas institution to
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deliver intensive short blocks of teaching” (Tang & Nollent 2007,
Smith 2014, as cited in Robinson et al. 2016, p. 32) from Keele.
These second- and third-year modules have been called ‘bridging
modules’ and are intend to prepare the students for their final year
in the UK. They do this through introducing students to “different
teaching and assessment styles,” ensuring the students have an
adequate knowledge-base for their UK-based Level 6 modules,
providing opportunities to practice “English language skill for
academic study,” and introducing students to the academic tutors
they will have in their final year (Robinson et al. 2016 p. 34).
This evaluation was undertaken as part of a module about design
and development in teaching and learning in Higher Education,
contributing to a Postgraduate Certification in Learning and
Teaching in Higher Education. This paper will first provide a
theoretically informed justification for the design a new level four
module I designed for the international collaborative undergraduate
degree programme between Keele and NXU in Environment and
Sustainability called ‘Researching Sustainability’, and then will
critically evaluate:
1. To what degree the module content and design decreased
the amount of plagiarism,
2. How effective group work was at enhancing student
learning, and
3. The degree to which formative feedback enhanced student
learning and performance.
I will be evaluating the module using evidence gathered using the
following methods:
1. In-class evaluations (both official forms and short,
qualitative three-question evaluations),
2. Assessment and attainment in the module, and
3. Personal reflections on observations when teaching.

Module Overview
Intended Learning Outcomes (ILOs), content, and theory informed
design
‘Researching Sustainability’ was set up as a new ‘bridging module’
primarily to comply with the requirements of the changing
regulatory environment in China (Quality Assurance Agency 2013;
Robinson et al. 2016), however there were also a number of other
benefits it provided. Before the module was introduced, much of
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the teaching received by the students on the course focused on
the environmental science components of sustainability. This
had a variety of implications on the students’ transition to Keele
and overall educational experience. Having not been exposed to
the social science side of sustainability, students were lacking a
fundamental understanding of the relationship between social and
environmental phenomena, and therefore were unprepared for the
third-year modules with a social science focus. Furthermore, this
also meant that most students on the programme were choosing
to do their dissertations on an environmental science topic, which
resulted in pressures on laboratory space and time due to the large
number of NXU students. The module therefore served an important
purpose both practically and educationally.
The aim of the Researching Sustainability Module (ESC-20069) was:
“…to provide training in a range of social science research
methodologies appropriate for an interdisciplinary degree in
Environment and Sustainability. This will help prepare students
for their final year independent project work and help students
appreciate the importance of the integration of natural and social
sciences for the tackling of sustainability issues” (Module Proposal
Summary 2015).
The Intended Learning Outcomes (ILOs) for the module were for
students to be able to:
1. “design and apply appropriate social science research
methods to investigate a range of sustainability issues;
2. design a piece of research with a strong social science
component, achievable as a third year dissertation project
and applicable to the field of environment and sustainability;
3. synthesise the research literature, select appropriate
techniques for data collection and analysis, and demonstrate
an understanding of ethics and risk assessment in the context
of research suitable for a third year dissertation;
4. outline and discuss the issues of ethics in research and
collect empirical data with due ethical consideration;
5. collect empirical data using a range of different social
science methods, analyse quantitative and qualitative data,
and present the findings of a research project in a report
format” (Module Proposal Summary 2015, emphasis added).
There was also an additional ILO not listed (though was implicit in
all assessments), which was for the students to understand what
plagiarism is, and to be able to write an academic piece of work
mainly using their own words and properly attributing ideas and
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quotations through citations and references.
There were three summative assessments for the module: a portfolio
of exercises, a group research project, and an individual proposal
suitable for an undergraduate dissertation. All the assessments
(with the exception of two portfolio exercises) had the opportunity
to be assessed formatively.
In its design, this module was rooted to the constructivist principles
of learning through constructive alignment, which emphasises
the experience of the learner by specifying the ILOs as activities
(by using verbs, as can be seen in the ILOs for the module listed
above). Teaching, learning, and assessment should also reflect (or
be ‘aligned’ with) the ILOs, according to Biggs and Tang (2007),
which is different from other outcomes-based approaches in which
the ILOs and assessments may be aligned, but the teaching and
learning activities may not. The ways in which the teaching, learning,
and assessments in this module were aligned with the ILOs can be
seen in Tables 1 and 2.
The module was also designed based on the principle of Bruner’s
(1977) spiral curriculum, in which learners “revisit basic ideas
repeatedly, building on them until the student has grasped the
full formal apparatus that goes with them” (p. 13). The purpose
of the portfolio was to introduce key elements of social research
(eg. research design, methods and ethics) in small, manageable,
self-contained assignments. For each exercise they were required
to apply the knowledge they had been introduced to through the
readings, lectures, and group discussions. The group presentation
(formatively assessed) and report (summatively assessed) were
then intended to give the students an opportunity to make use of
the different elements of social research together in a mini-research
project. The group presentations were given a week before the
report was due in order for the students to have time to incorporate
the formative feedback from the presentation into their report.
The reason for doing the assignment in a group where it was first
formatively and then summatively assessed was meant to give the
students an opportunity to learn in a less risky situation because
they could discuss with and learn from their group mates before
they went on to do their group report and their own research
proposal. The group presentation and project also gave them
an opportunity to collect and analyse primary data, which they
wouldn’t do again until actually undertaking their dissertation.
Finally, the dissertation proposal was intended to consummate all
the different elements of the module in order to propose a fullyformed research project (including topic, research design, methods,
and ethical considerations) for their dissertation. See Figure 1 for
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further details about the use of the spiral curriculum in the module.

The Degree to which Module Content and Design
Decreased Plagiarism
Going into the module I knew that plagiarism was prevalent on
the collaborative Keele-NXU Environment and Sustainability
programme, as well as that the plagiarism could be related to
different cultural or educational contexts, and/or be symptomatic
of the language difficulties experienced by the students. There were
two ways that I attempted to decrease plagiarism on the module:
through a plagiarism exercise to learn what plagiarism is and how to
avoid it, and by designing the assessments such that they couldn’t
be plagiarised.
While the purpose of the plagiarism activity was mainly to address
the chronic issues with plagiarism on the course, it also gave me
opportunity to speak with each student individually to assess
their English language abilities (to decide on groups for the Group
Research Project and assess their individual needs).
The assessments were designed specifically for the course and
required students to analyse data, fill in Keele-specific ethics forms,
undertake a campus-based research project, and come up with
an original topic and methodology for their proposal. Because of
the specific and context-based natures of the assignments, it was
difficult for students to plagiarise.
The Evidence
• When I gave instructions for the activity, a number of
students communicated a good understanding of what
plagiarism is by answering questions I posed to the class.
• Seven students were referred to the Academic Misconduct
Officer for ‘patchwriting’ plagiarism (copy-pasting text from
a number of sources), and I suspected an additional six of
plagiarising through ‘back translation’ (converting texts
written in Mandarin into English) (HEA, 2013). There was
not enough evidence of academic misconduct for these
latter cases to be referred to the Academic Conduct Officer,
however the assignments all failed because they did not fulfil
requirements.
• One of the students that fell into the latter category
submitted a draft of his Individual Proposal for feedback,
and I suspected it was plagiarised using ‘back translation’.
I gave him detailed feedback on the assignment explaining
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how the piece of work was not a proposal, that I suspected
it may have been plagiarised, and how to write a proposal.
However, he submitted the same piece of work for the
summative assessment.
• In the module evaluation, 76% of students agreed or
strongly agreed with the statement ‘I understood the
language used to deliver the content’ (see Figure 2).
Analysis
What this evidence indicated is that the students have a good
understand of what plagiarism is and how to avoid it; however a
number of students lacked the English language skills to do anything
about it. Three quarters of the class appeared to be confident in
their academic English, however a substantial portion did not. While
the plagiarism exercise was an effective way to scaffold the skills
of paraphrasing and referencing appropriately using good and
bad examples, the students who were most at risk of plagiarising
weren’t doing it because of a lack of knowledge or skills. This is a
substantive issue, and indeed is a contributor to the termination of
the Keele-NXU collaboration.
The more problematic of ‘patchwriting’ and ‘back translation’ is
‘back translation’, as the students had less engagement with the
material, it is more difficult to prove as it doesn’t show upon Turnitin,
and the piece of work failed because it was so unrelated to the
assignment’s objectives. Students using ‘patchwriting’ usually were
attempting to paraphrase, but struggled as they did not have the
skills to do this. A potential solution would be to have paraphrasing
activities on the back of the plagiarism activity to help students
develop the needed skills.
However, the module is due to be taught to two more cohorts of
students while the programme is being taught out. This poses
pragmatic questions for these cohorts: when half the class has the
language skills to effectively engage with the material and the other
half does not, at which level do you teach to? And furthermore, is
it better for the students that struggle with English to learn the
content in Mandarin from their peers (even if they aren’t able to
communicate the knowledge in assessments), or should the focus
be on encouraging the students to communicate in academic
English?
Ultimately, the module is Level 5 and therefore the students who are
able to engage with the material at that level should be given the
opportunity to. However, there is also potential for making teaching
decisions that help the students that struggle with English to learn
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some of the material in Mandarin. These will be detailed in the
following section.

The Effectiveness of Group Work in Enhancing Student
Learning
Group work was weighted as 68% of the final grade, and this was
mainly because a) it meant that the students could collect and
analyse primary data as part of a mini-research project (the Group
Project) during the course which would have been too much work for
an assignment assessed individually, b) the students could draw on
others’ language skills and communicate in Mandarin to one another
to better understand the content, and c) more detailed formative
feedback could be given because there were less assignments to
consider.
The Evidence
• During group work session in class, when speaking English
the students were engaging in on topic conversations,
students were writing up their portfolio exercises in class,
asking questions, and communicating in Mandarin to one
another.
• When asked to give qualitative feedback in the module
evaluation, many students expressed an unprompted
appreciation for the group work, saying it allowed them to
draw on the skills of each group member and learn from
each other.
• Four students did not submit any independent work that
was not plagiarised and still passed the module.
Analysis
Students appeared to enjoy the group work – for example, in the
course evaluation, one student said they enjoyed cooperation with
classroom, so that we can learn from other people.
However, some students found the group work to be challenging, as
another student communicated in their evaluation:
Everyone has a different level about their English. So when you
divide us in groups you may more care about the balance in the
group. Because someone don’t do anything, and some people may
difficult. To do most thing, they tired.
When designing the course, I specifically allowed time on the first
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day to speak to each student individually in order to gauge their
English skills in order to make sure each group had a good balance
of students with different levels of English. The intention behind
this was to encourage the students to talk about the material in
Mandarin with their peers in case they struggled to understand the
content or assignments. Apparently this is not what happened in
some groups in which most of the burden of the work fell upon
one or two students. Furthermore, because so much of the assessed
work was group work, some students (mostly those who struggled
with their English) were able to ‘coast’ through the module.
To remedy this issue when I next teach this module, I plan to have
the students mark the participation of their group mates and also
explicitly encourage students struggling with English to take on
tasks that they can reasonably do with their language abilities (for
example, reviewing Mandarin literature for the background section,
formatting the references, and doing the quantitative analyses).

The Degree to which Formative Feedback Enhanced
Student Learning and Performance
The Evidence
• The assignment with the lowest average (excluding nonsubmissions) was the only assignment with no opportunity for
formative feedback (the Coding Assignment) (see Figure 3).
• Only 46% of students submitted a draft of their dissertation
proposal for feedback. Those that did received (on average) a
31% higher grade than those that did not.
• In the module feedback forms students expressed
appreciation for timely feedback.
• Many students were able to communicate effectively
orally about the benefits of qualitative methods and how to
use them, but did not make effective use of open questions in
their Group Project, did poorly on the Coding Assignment, and
included very few qualitative elements in their Dissertation
Proposal.
Analysis
Overall, formative feedback was well received by students and
there appeared to be a positive relationship between receiving
feedback and students’ performances on assignments. However,
in some cases it was difficult to tell, after having given formative
feedback, whether the students genuinely understood why I had
given them the feedback or had just incorporated the feedback into
assignments without a genuine understanding. For example, every
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morning I would begin by ‘recapping’ what we had already covered
so far in the module by asking some key review questions. When
one student answered what the benefits of qualitative research
methods were, I probed to see if she really understood what she
was saying. She responded by rephrasing her answer (correctly) in
an apparently spontaneous manner. Therefore I felt that she had
a good understanding of why and how one would use qualitative
methods. However, a few days later when working her Group
Project, I found that her group had only included one open question
in their questionnaire, which was easily answered in a single word.
When I asked her about it, she struggled to see the disconnect
between the theoretical understanding she verbally communicated
and limitations in the way her group had incorporated qualitative
elements into their assignment.
A superficial interpretation of this would be to characterise her
behaviour as very skilful rote learning of material such that she
could be very articulate on the subject without any depth of
understanding. Indeed, Chinese students are often stereotyped as
being passive surface learners that rely on learning by rote (Kember
2000, Hing Wa Sit 2013). However, this has been criticized widely
as an over-simplification that doesn’t take into account the more
complex realities of learning preferences and styles (Kember 2000,
Hing Wa Sit 2013). Without discussing further with this particular
student, I wouldn’t be able to understand why there was an apparent
disconnect between her theoretical and practical understandings.
However, to speculate, it may be because of the emphasis on
objectivity and numeracy rooted in the scientific method (used in
the rest of her modules) was so deeply ingrained that a genuine
understanding of qualitative methods would require a substantial
shift in the ‘rules’ of the science she had studied – something that
couldn’t be achieved in the short two week period. In future, it
may be productive to offer feedback on the coding assignment in
some capacity to help students understand the value of qualitative
analysis and how to make use of qualitative methods effectively.

Conclusions
Language issues were a central challenge in teaching the module,
which raised a number of practical and ethical concerns, such as how
to teach to a class with varied language skills, what happens if some
students can’t keep up, and how to do group work fairly in such
settings. Formative feedback seemed to be one of the strengths of
the module as students appreciated it, and it also helped improve
attainment. However, it was unclear whether the feedback genuinely
fostered deep learning or whether the students merely incorporated
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the suggestions without fully grasping why they made the changes
suggested. Following the evaluation in this paper, the module was
run again with some suggested changes outlined in this paper
(formative assessment was offered for the coding assignment and
there was also peer assessment of participation for group work).
While comparing cohorts is not an objective means of evaluation
of these interventions because of inter-cohort variation in skills,
knowledge, and abilities, it is a positive sign that the performance
on the coding assignment and dissertation proposal resulted in
substantially higher marks for both in the more recent cohort. In
spite of having the same number of students in the class, there
were also only three cases of plagiarism reported to the Academic
Misconduct Officer compared to the seven in the previous cohort
and only one suspected but unsubstantiated case of ‘back
translation’ plagiarism compared to the six in the previous cohort.
International collaboration to deliver Education for Sustainable
Development poses a variety of challenges, but such education is
essential in order to produce graduates who can work to address
sustainability challenges in an increasingly globalised world. For it is
not just sustainability literate graduates that we need, but graduates
that understand how different nations, cultures, and communities
understand sustainability literacy itself.

Resources
Biggs, J., and Tang, C. 2007. Teaching for Quality Learning at
University. Maidenhead: Open.
Blake, J., Sterling, S. and Kagawa, F. 2013. Getting it Together:
Interdisciplinarity and Sustainability in the Higher Education
Institution. Plymouth: Pedagogic Research Institute and Observatory.
Retrieved on June 11, 2016, from https://www1.plymouth.ac.uk/
research/pedrio/Documents/PedRIO%20Paper%204.pdf Bruner, J.
S. (1977). The Process of Education. Harvard University Press.
Buchan, G. D. 2007. Education for sustainability: Developing a
postgraduate-level subject with an international perspective.
International Journal of Sustainability in Higher Education, 8(1), 4-15.
doi: 10.1108/14676370710717553
Higher Education Academy. 2013. Addressing Plagiarism: Teaching
International Students Project. Retrieved on June 11, 2016, from
https://www.heacademy.ac.uk/resource/addressing-plagiarism
Higher Education Academy. 2015. Education for sustainable
development (ESD). Retrieved on May 24, 2016, from https://

90 | JADE

91 | JADE

TEACHING SOCIAL RESEARCH METHODS ON AN INTERNATIONAL, COLLABRATIVE
ENVIRONMENT & SUSTAINABILITY DEGREE PROGRAMME

www.heacademy.ac.uk/workstreams-research/themes/
educationsustainable-development
Hing Wa Sit, H. 2013. Characteristics of Chinese Students’ Learning
Styles. International proceedings of economics development and
research, 62(8), 35-39. doi: 10.7763/IPEDR

REBECCA LAYCOCK

Figure 1. The ways in which Bruner’s (1977) ‘spiral curriculum’
manifested in the assignments in the Researching Sustainability
module. Toward the left is low-risk group work and module content
presented in self-contained assignments, and toward the right is
individual work joining together different elements of module content in the same assignment.

Kember, D. 2000. Misconceptions about the learning approaches,
motivation and study practices of Asian students. Higher Education,
40(1), 99-121.
Quality Assurance Agency. 2014. Education for sustainable
development: Guidance for UK higher education providers. Retrieved
on June 11, 2016, from http://www.qaa.ac.uk/en/Publications/
Documents/Education-sustainable-development-GuidanceJune-14.
pdf
Robinson et al. 2016. The Rise and Fall of a Collaboration: Reflections
on the benefits, challenges and lessons learned from a joint EnglandChina teaching initiative. JADE, 5, 33-56.
Smith, K. 2014. Exploring flying faculty teaching experiences:
motivations, challenges and opportunities. Studies in Higher
Education, 39 (1): 117-134.
Tang, N. and Nollent, A. 2007. UK-China-Hong Kong Trans-national
Education Project. Report to the British Council. Retrieved on
June 11, 2016, from https://www.britishcouncil.org/education/
ihe/knowledge-centre/transnational-education/uktransnationaleducation-china-andhong-kong
United Nations. 1992. Agenda 21. United Nations Conference on
Environment and Sustainable Development. Accessed on June 11,
2016, from http://habitat.igc.org/agenda21/index.htm
United Nations (2000). Millennium Development Goals. Accessed
on June 11, 2016, from http://www.un.org/millenniumgoals/
United
Nations
(2015).
Sustainable
Development
Goals.
Accessed on June 11, 2016, from https://sustainabledevelopment.
un.org/?menu=1300

Table 1. The formative and summative assessments for Researching Sustainability (ESC-20069), including whether it was individual
or group work, which ILOs it addressed and the overall weighting
of each assessment.
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Table 2. The topics of each teaching/learning activity, how it
was delivered, whether or not it was assessed, and which ILOs it
addressed

REBECCA LAYCOCK

Figure 2. Results from the Researching Sustainability (ESC-20069)
module evaluation.

Figure 3. Averages for each assessment on the Researching
Sustainability module (ESC-20069), excluding non-submissions
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Abstract

This report is a summary of a project
undertaken as part of the postgraduate
Teaching and Learning with Technology
course at Keele University. The project’s
broad aims were to explore the
application of technology for teaching
and learning in a higher education
context. Clickers were chosen as
they promised the potential for the
development of active learning even
within a lecture setting. Furthermore, as
the devices are provided by the lecturer,
are fully inclusive – not requiring
students to have suitable devices such
as laptops/smartphones. The design
of the incorporation of clickers within
a lecture also allowed assessment of
learning and immediate, responsive
feedback and discussion of any
misconceptions, which should improve
learning. These benefits from the use of
clickers seemed particularly pertinent
for the lectures involved in this project,
as the subject matter, photosynthesis,
is complex and requires understanding
of a variety of concepts and so provides
many potential hurdles to student
learning.
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The Problem
I was assigned to teach two lectures on photosynthesis, an
important but complex topic on plant metabolism. The class
comprised approximately 50 first year undergraduate students.
The challenges I faced with these lectures in particular included:
• The topic involves a variety of concepts from physics,
chemistry and biology
• The topic involves a complex series of biochemical
reactions and long terms/names of chemical compounds
• There is significant potential for misconceptions to be
already held by students, as despite many being taught
it prior to university, many students still lack a basic
understanding of the process (Parker et al. 2012)
• Students often find plants less engaging, compared to
animal/human biology
I wanted to design the two lectures to engage the students with
a potentially dry subject and best help them understand the
main complex concepts.

Solutions?
Active learning has been put forward as a major principle of
good practice in higher education, and supporters of this
approach argue that students are more than spectators and that
in order to learn, they must also do (Chickering and Gamson
1987, Bonwell and Eison 1991). As such, I wanted to incorporate
interactive activities into my lectures in order to encourage the
students to be more involved and engaged with their learning.
As most students will have already learnt about photosynthesis
prior to university, the lecture should very much be a recap of
this theory. By covering somewhat familiar ground, students
should be able to learn more about the topic, and hopefully
understand more deeply. This is supported by the theory that
the process of learning is relearning – where students examine
a topic and are continually refining their understanding (Kolb
and Kolb 2005).
However, students are likely to have developed significant
misconceptions around the topic of photosynthesis (Parker
et al. 2012). Therefore, I decided it was particularly important
to informally monitor the students learning as we progressed
through the lectures on photosynthesis and attempt to
identify and address these misunderstandings. I hoped that
by recapping and identifying gaps in student’s knowledge and
then by providing relevant feedback I could help correct such
misconceptions.

If designed appropriately, technology has the potential to
enhance teaching practice by providing opportunities to improve
communication between teacher and students, and allow students
to interact more in their learning and with others (Chickering and
Ehrmann, 1996). My awareness of this potential developed my
eagerness to use it as a tool to incorporate active learning and
monitoring of learning within my teaching. However, I still had
rather mixed feelings about the use of innovative information and
communication technology in teaching. Whilst I am enthusiastic
about embracing all the potential it may bring, I am concerned about
its efficiency and relevance. I feel this reflects the very real issues
concerning technology – it has become the norm in western society
and can be used to great effect, but it also brings with it challenges,
such as concerns over student’s uncritical use of internet sources,
the negative impact on spelling and grammar and inequalities
between learners (Beetham and Sharpe 2007). Critical reflection
should allow me to better reconcile some of these conflicts in my
mind and improve my own teaching practice.
After discussion with colleagues, I decided to use electronic clickers,
also known as student response systems within these lectures, as
these are easily available in my school. I felt that I could use these
clickers to get students to interact within the lecture by answering
set questions and therefore promote active learning. Technologies
such as mobile and wireless systems; “place learning firmly in
the hands of learners” (JISC 2005). I would then also be able to
monitor learning progress and give students automatic feedback,
by discussing further their answers straight away – in particular
anywhere many students selected the incorrect answers. Later in
this report I discuss in more detail the benefits and challenges of
this technology, which led to my choice of this technology.

Aim and Objectives
My aim was to design and implement an innovative technology in
my teaching with a view to enhance the learning of my students
and develop my professional development and practice. In order
to do this, I planned to include a technology that enabled active
learning by the students through interactions within the lecture
setting and which allowed me to monitor learning progress and
provide instantaneous feedback. This was proposed by the use of
polling technology and the use of multiple choice questions during
the second lecture of the two lectures on photosynthesis. Reflection
and evaluation of the success of this teaching activity, in relation to
my aims and objectives are provided in this report.
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Innovating

Electronic Voting Technology

Universities are not isolated entities, and as such we must respond
to the changing social environment, whether that be in the guise
of new technology, changing government policies or increasingly
diverse student cohorts, for example (Cowan 2006). In other words,
change is all around us, and so it is vital that we continually innovate
and adapt as teachers in higher education.

Electronic voting systems are an example of a wireless technology
that is particularly effective at adding an interactive element to
sessions with large numbers of students (JISC 2005). The clicker
system entails providing each student with an electronic polling
handheld device that wirelessly sends their responses to a receiver
connected to the main computer. Once polling is finished, software
(in my case Turning Point Technologies software) then summarises
the class’ responses onto the main projector screen. These can also
be saved for later analysis.

Prior to my employment at Keele as a Teaching Fellow, I had not
had any exposure to electronic voting clicker systems – neither as
student or teacher, and so it was completely new and innovative
for me. The development and implementation of clickers in my
teaching sessions would allow me to develop my critical reflection
on the use of technology in higher education, as well as provide
a focus for me on which to develop active learning, monitoring of
learning progress and the provision of informal feedback within my
professional practice. This was the first time I had planned to use
questioning of students in a lecture to assess their learning from
the previous, preceding lecture and therefore this was an interesting
exercise for me.
Newness in innovation need not only involve new knowledge, but
can also be about developing an attitude towards an already known
innovation (Rogers 2003). The design and implementation of the
technology, along with reflecting on this experience would to allow
me to develop my own opinions and attitudes. Ultimately it would
allow me to decide whether it is a technology that I would like to
continue using in my professional practice.
I had heard, through word of mouth from some colleagues that the
clickers were unreliable and therefore they avoided them. However,
I was willing to try it despite this, especially after speaking to
another colleague who had used it successfully. This process brings
to mind the theory of diffusion of innovation, which describes how
innovation is adopted by society over time (Rogers 2003). Rogers
(2003) states that one of the factors that influence how quickly an
innovation is adopted is the perceived attributes of that innovation.
In the diffusion of innovations model I would probably place myself
as an early majority, fuelled along by my colleague who had used in
successfully who I would be defined as an early adopter, who helped
to bring the technology to me, over the chasm. One could remain
as a laggard, but then all the potential benefits of the innovation
would be lost.

Educational research has shown that students enjoy using electronic
voting systems, and therefore engage well with the technology
and learning (Martyn 2007). Martyn (2007) did not find any
significant difference in learning outcomes between students using
clickers vs class discussion (an alternative form of active learning).
However, although again not statistically significant, students
who were exposed to clickers rather than class discussions more
often perceived the session to improve their learning, interactions
and enjoyment of the sessions. Perhaps the pedagogic approach
of active learning is important for learning but technique (clicker
or discussion) is less important. Although the clickers did seem to
evoke a safer, more enjoyable environment for students – which I
think is an important aspect of enabling learning to take place.
There are a variety of advantages and disadvantages associated
with using electronic voting technology, as summarised below.

Advantages
• Readily available - the devices could be booked for use
from the School or AVS, so are readily available at my
institution.
• Simple logistics - provides logistically simple way to ask
questions to a large group of students.
• Institutionally acceptable - as a dedicated learning
technology, rather than a “leisure” item, such as a mobile
phone or PDA, that may be considered by some to not be
appropriate for a learning environment (JISC 2005).
• Setting-up quite quick - setting-up questions on Turning
Point software is relatively quick to convert from an
PowerPoint presentation.
• Inclusive – by the teacher providing the devices there
is no need to rely on students possessing any equipment.
This is compared to using personal equipment, such as
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smartphones, which not all students may have access to and
therefore may not be able to participate.
• Device simple to use - so all students can be included,
irrespective of digital literacy. One of the major challenges of
embedding technology in learning is resistance to complex
technology due to poor usability of handheld devices (JISC
2005).
• Device quick to use - as the device is very simple, students
require little technological instruction and so can get onto
teaching topic quickly.
• Engaging - uses a “game approach” (similar to “Who
wants to be a millionaire” for example) which may be more
appealing for students (Martyn 2007).
• Involves all students simultaneously - everyone can be
directly involved, compared to discussion for example,
where a few individuals may offer most interaction whilst
others remain just listening.
• Anonymous - so promotes increased participation,
especially from those shyer students.
• Limited scope for misuse - no free text, so limited way
of students misusing/abusing technology, so requires little
monitoring by teacher.
• Displays class’ answers - can see student’s answers, gauge
understanding and address misconceptions through informal
feedback.
• Quick feedback - teacher can instantly view student’s
answers and respond immediately.
• Promotes discussion - the presentation of class responses
should provide a springboard to allow discussion between
teacher and students.
• Provides responses data - can store answers and compare
across years/groups etc.

Disadvantages
• Device and software cost - requires initial institute financial
investment, as well as maintenance costs and replacement of
broken/lost devices.
• Potential non-inclusion of students with certain
requirements – the student body is increasingly diverse and
it is entirely possible that the devices may not be usable
by some students, such as those with visual impairments
for example. Consideration of any special needs must be
undertaken prior to the session, and suitable measures put
in place to mitigate this.
• Logistics – need to book devices in plenty of time to
ensure available during required session, and time needed to
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collect/return.
• Training – first time users will need to invest in some time
to learn how to set-up and work the technology. This would
be most efficient if provided from other member of staff,
rather than self-learning.
• Technical errors – concerns over whether the technology
would work, as from word of mouth head that it can be
unreliable.
• Set-up time – whilst this is quite quick, it does require extra
time to be set-up the questions in the Turning Point software
• Risk of overuse – the novelty value may wear off if
technology is used too often.
• Anonymous - so cannot monitor any students who not
taking seriously or engaging. Also, cannot identify which
students gave which answers, so cannot use the technology
to assess which students may need further help
• Simple – For example, there is no free text capability, so
provides limited capabilities compared to other interactive
technologies, such as Lecture Tools, for example.
• Potential for not being future proof – future technological
advances/updates may impact on compatibility and result in
technology not being usable

Overall Lectures Design
I was assigned two lectures, each 50 minutes, to teach first year
undergraduate biology students photosynthesis, as part of the
compulsory module Diversity of Life. I decided that I would divide
these two lectures broadly into:

Lecture 1
• Introduction to photosynthesis
o Put topic into context and explain relevance and
importance of photosynthesis to life on Earth and
its practical applications
• Overview of the process
o General summary of the overall biochemical
process, without going into too much detail, but to
set the scene for further detail in next sections
• Detailed coverage of light dependent stage
o Details of the metabolic pathways of the first
main stage of photosynthesis
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Lecture 2
• Recap quiz 1
o Content from lecture 1
o Using electronic voting system
o Along with feedback on student response
• Detailed coverage of light independent stage
o Details of the metabolic pathways of the second
main stage of photosynthesis
• Alternative photosynthesis pathways
o Examples of how plants have adapted
photosynthesis in certain environmental conditions

Recap Quiz Design
For the quizzes, I decided to keep it simple and use a multiple
choice question format, especially as one of the assessments for
this module was a MCQ exam and so it would also help the students
prepare for the summative assessment.
In recap quiz 1 I provided a total of nine MCQs. For each question,
a slide was created via the Turning Point presentation (which is
very similar to PowerPoint, except includes the student response
capabilities). I planned to display the question and potential
answers and then give the students time to answer the question.
Once all students had responded I would then display the class’
response with a bar chart that showed the percentage of the class
that chose each answer. Then I would highlight on this slide which
was the correct answer and provide any further relevant feedback.
An example of a question and then the student responses slides can
be seen in figure 1.
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Implementation and Evaluation
At the start of the lecture when I was planning to use the clickers
I handed the devices out to students as they entered the lecture
hall. A couple of students appeared to be pleased to see these, and
therefore I assume there was an element of, dare I say it, excitement
about using the clickers. Therefore I assume they had used them
before in other classes. Either way, I feel that students were receptive
to the technology and this should generally enhance learning by
engaging students with the activity.
I briefly outlined how to use the devices, but this did not take very
long. I did worry I hadn’t explained sufficiently, but the students
very easily picked it up and used the devices successfully, so I feel
that my anxiety was probably more driven by my concerns of the
technology failing rather than any need for more instructions.
I feel that the act of recapping the previous lecture helped students
to get back in the right mind set and focus on the topic at hand. This
is especially important when covering a topic over two lectures, as
students may have forgotten information they needed to remember
in order to make sense of the second lecture content.
The quiz also allowed me to make an assessment of learning and to
provide feedback and re-cover material that the class demonstrated
that they did not understand well. The quiz did well at highlighting
areas of poor class knowledge – some questions the majority of the
students answered correctly (see figure 1), but in other questions it
was clear that there was a gap in the class’ knowledge, with many
students selecting incorrect answers (see figure 2). This allowed
me to identify which areas I needed to cover again in more detail.
Hopefully it will also highlight to individual students where they lack
understanding and need to do further self-study.

Figure 1. The left hand slide shows a recap quiz question slide and the right hand slide
shows the student class’ responses, with a smiley face which highlights the correct answer.
In this example you can see that 90% of the class correctly answered the question.

Figure 2. Two quiz questions with the student class’ responses – with many students
selecting incorrect answers it was clear that these topics needed further discussion.
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The questions that required further discussion tended to be more
conceptual, rather than knowledge that can be memorised and
recalled. This was in line with the findings of Parker et al. (2012),
who discussed how students struggle more with areas such as
tracing elements through the metabolic pathways, rather than facts
that can be easily memorised (but does not necessarily represent
understanding). Therefore, this resulted in me spending time
recapping areas that required deeper learning and understanding,
which I feel was beneficial.
Whilst the exercise did seem to work well in identifying areas that
needed further explanation, it didn’t really promote any discussion
with students. I was hoping it may help students to instigate further
questions from me for clarification. However, they mainly remained
quite passive. Whilst I could have promoted more discussion from
group by making the quiz more verbally interactive, I felt that due
to the limited time available, it was best to provide answers and
explanations quickly in order to be able to cover the topic in the rest
of the lecture. This seems to be a reflection of the balance between
“providing all the information” using lecturing versus “active learning”
through other activities. Whilst lectures are criticised pedagogically,
they are a very efficient way of passing on lots of knowledge quickly
to lots of students. This reminds me of the review by Sfard’s (1998)
of the two learning metaphors, the Acquisition Metaphor and the
Participation Metaphor, which highlights the pros and cons of these
two different modes of learning. That this review suggests that the
best strategy is to incorporate them both within teaching design
does indicates that my design of including lectures with some active
learning probably was a good balance, and that I should take this
mixture into more of my teaching.
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Problems and Remedies
Despite my aim to test the technology prior to using it, due to
another class being in the lecture hall preceding my lecture I was
unable to have sufficient time to carefully test the quiz to ensure
it was all set-up correctly. This meant that when I started the quiz
with the class I had not realised that I had failed to reset it properly.
Therefore, before we could start I had to do a reset, and although
this did not take too long, it made me feel unsettled as was wasting
time and felt I looked unprofessional in front of the class. However,
on reflection it was only a very short time and did not really impact
on the session greatly. In the future I will be aware of this and be
sure to press reset before the class starts.
On the first question it became clear that only about two thirds of
the clickers were working, as the total number of responses was
too low. I carried on regardless, as the students shouldn’t be able
to work out which ones were not working, but it was frustrating. If
students did realise it was their device that is not working they may
become more disengaged.
One uncertainty I had was how long to give students to answer,
otherwise it risks becoming slow and drawn out. This was particularly
a problem as not all the clickers were working and so I could not
know when everyone had answered. One solution would be to have
a countdown timer so students know how quickly they need to
answer and so will be motivated along.

Discussion and Recommendations

A great advantage of the clickers over class discussions is that it
is anonymous and all students can participate at the same time.
Therefore, they provide a “safe” way for everyone to participate,
with no fear of getting wrong in front of peers and/or the lecturer.
It is also very useful for the more introvert students who prefer not
to speak out in front of a class or struggle to be heard above more
vocal students.

Overall, I was pleased with how the teaching activities went and I
feel that the use of the clickers significantly helped me to achieve
my aim and objectives. Compared to a straight lecture, there was
increase student engagement and interaction; the quiz-style activity
allowed me to monitor student learning progress and I was able
to provide feedback on areas that the class demonstrated poorer
understanding.

I did mention to the students that as the quiz was MCQs that
they were examples of the types of questions that would be in
the exam. As well as increasing relevance and engagement with
the quiz teaching activity, this in itself would hopefully be helpful
examination preparation.

However, in order to make better use of the technology to
encourage further interactive learning I could incorporate more
group discussion work, alongside the use of the voting system. This
social constructivist learning approach has been used successfully
in Strathclyde University to increase active collaboration between
students (JISC 2005). If I were to adopt a similar strategy, it could
potentially work by having one session as a lecture and the other
a tutorial session where there is much more time devoted to
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group activities that supports the information given in the lecture.
However, this format would involve removal of a large proportion of
the lecture content, and so I would need to carefully consider which
is most important to student learning.
On reflection I could I have used the technology in an even more
nuanced way to investigate how much I had actually taught the
students compared to how much they already knew. For example, I
could have questioned the students before as well as after my first
lecture to test knowledge to assess what they already knew. As
photosynthesis is a topic that most students should have covered
in courses prior to their undergraduate courses, and so pre-testing
would have allowed me to assess what areas of the subject I needed
to focus on. With my current design there is a risk that I am wasting
time covering areas they already understand. However, with an
increasingly diverse undergraduate population, it is more likely that
there will be a range of levels of understanding within the class and
therefore a general recap does help to get everyone to a similar
level.
The main problems with the technology were triggered by logistic
issues – i.e. due to the booking system/others use of resources, I was
unable to sufficiently prepare before the session. However, these
problems were mainly minimal, and with experience I should be
better placed to avoid them. Saying this, many of the devices were
not working and so better monitoring/maintenance is also required
and I recommended wherever possible that time is factored in for
checks prior to the session. This of course adds time to teaching
staff workloads. The potential for technical failure definitely remains
one of the main concerns for me in using any innovative technology
in my teaching. I think it is vital that the teacher feels they are in
a safe working environment in order to create a quality learning
experience, and teacher anxiety surrounding the use of technology
is an important, but perhaps often overlooked issue.
Instead of one quiz, I instead could have scattered questions across
the two lectures. This would have made them more interactive
throughout. However, I do feel that the reason the clickers work well
is partly due to their novelty value, and so it is important to not
overuse.

Conclusion
This project has allowed me to gain a better appreciation of
the potential of using technology for teaching and learning in
higher education. From my initial, partially sceptical standpoint,
undertaking this project has allowed me to better appreciate the
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pedagogical benefits of using technology in teaching, when used
appropriately. These benefits can then be transformed into tangible
improvements in teaching and learning, such as through facilitating
feedback on common misconceptions. I hope that this project may
inspire others to try incorporating innovative technology in their
teaching – especially those who may be rather reluctant. Perhaps
this project can improve the perceived attributes of clickers and so
facilitate the wider adoption of technology in teaching, through the
diffusion model suggested by Rogers (2003). On a more personal
level, this project has opened my eyes to a wider range of teaching
practices beyond the traditional lecture and inspired me to be a
more innovative teacher and I look forward to using clickers and
other types of technology into the future.
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“Internationalisation includes the policies and practices
undertaken by academic systems and institutions—and even
individuals—to cope with the global academic environment”
(Altbach et al. 2007, p. 290); this definition illustrates the wideranging ramifications implied in the term, its aspirational ethos
and its infinite possibilities for application. Internationalisation is
understood as “using education as means to promote, develop
and nurture transnational understanding” (p. 290). I wish to
explore internationalisation and reflect on the intersections
between equality and diversity and pedagogy as a way to offer
viable and meaningful applications in the classroom.
I will do so firstly by discussing a critical incident which hinges
on issues of equality and diversity; secondly, I will explore a
pedagogical approach – in English Studies – which is intimately
connected to the principles of education in a diverse, global
context.

Critical Incident: A Positive Action?
Among my first-year seminar cohort for the English Literature
(Keele University) there was a female student of Cameroonian
origins (referred to as M hereafter). The student’s visible,
racial difference stood out amongst a predominately white
class; moreover, gender here is also important as it highlights
even further M’s marginality. M is a warm character, willing to
participate and eager to learn. Being an exchange student,
as often is the case, her first language is not English. Thus,
she often seemed to struggle to put her points across or to
communicate with her peers or with me. Seminar sessions are
designed around students to maximise their learning experience
in an autonomous manner. While Barnett suggests that working
in groups allows students to overcome barriers of diversity
and discrimination, (2011, p. 671) such context and teaching
demeanour seemed to play detrimental effects on a student like
M. I started to notice a difference in her level of participation
as the weeks passed: from her keen interest in the beginning,
M progressively retreated inwardly and made less effort to
contribute to small or large group discussions. The classroom
offers opportunities to “orchestrate student interaction” in order
to overcome prejudices that might arise among the group(s)
(671, 673). So, M’s gradual distancing from the class activities
alerted me to a problem: was she isolating herself because she
lacked confidence in her language skills? Or had the class or
some students isolated her? Eventually, I resolved to approach
M with the aim of discussing the matter openly. This decision
was informed by my preoccupation with adopting a paradigm
of neutrality towards my students, as Joseph Ofori-Dankwa
and Robert W. Lane define it, where I do not place emphasis on
students’ similarities or differences1.
By talking to M, I learnt that she felt linguistically disadvantaged,
thus experiencing a sense of inferiority on a more personal
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level. M explained that since outside the class her difficulties in
expressing herself were met by with diffidence, she assumed and
feared that such diffidence would also be reserved for her in the
seminar. After reassuring M, I decided to adopt positive action – a
key principle in Equality (UK Equality Act 2010). The Equality Act
Technical Guidance on Further and Higher Education also spells out
that “further and higher education institutions may wish to consider
adopting positive action measures”2. Positive Action is a complex
notion (dissimilar from positive discrimination which is unlawful in
the UK): it “is optional, not a requirement. However, by taking positive
action, education providers will often derive broader benefits”3.
Positive Action is intended to meet needs, in this case my proposed
positive action aimed at meeting M’s needs as a learner as well as
an individual in the class. First of all, since M experienced difficulties
linguistically – which then impacted on the learning experience, thus
confining her to a situation where she was multiply disadvantaged?
– I suggested weekly one-to-one meetings with her to make sure
she felt confident enough getting through the course material.
Also, being a French speaker myself, I proposed to speak to M in
French (her first language) in our one-to-one feedback sessions
in order to make her more comfortable. This immediately attained
positive results as M felt adequately supported and empowered in
this context. As the weeks progressed, M and I spoke more often
in English, and French was only used to clarify more complicated
notions. Secondly, my positive action measures were also applied
to the classroom: having consulted with her on what would be
best to do, I shared this openly with the class. Though I feared that
this approach might single out M even further, I resolved that this
would work for the best, to meet her needs. The class responded
enthusiastically and constructively suggesting different ways to
support their peer and to make sure that she would feel welcome.
Henceforth, M’s confidence in class increased steadily and this was
reflected both in her contributions to discussions and in her final
results.

Reflections towards a pedagogical approach
The Universal Declaration on Cultural Diversity maintains that
diversity is the “common heritage of humanity”, a source of
“exchange, innovation and creativity” (Silverman and Ruggles,
2007, p. 36). Yet, diversity has to be understood as strictly bound
up with equality. As Sandra Fredman points out: “equality is itself
an open-textured term, which can have a variety of meanings.
Three commonly accepted meanings are: equal treatment, equal
opportunities and equality of results” (2005, p. 375). Fredman’s
definition aptly fits my purpose, especially in the context of higher
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education whereby equal treatment of students is based on equal
opportunities made available to them, and seeks to empower them
toward an equality of results. Nunan et al. remind us that “the
notion of educational excellence cannot be extricated from a social
dimension – education is ultimately about the ideal balance between
the rights and responsibilities of individuals and of society which
are expressed through individual and collective action [...] being
inclusive is one measure of educational excellence. Excellence is
gauged by the ways in which the curriculum and teaching, learning
and assessment convey values of inclusivity” (2000, p. 70).
The critical incident involving M – surely not an uncommon
scenario – called into question issues of equality and diversity,
inclusivity and participation. These are core principles underpinning
internationalisation as the Higher Education Academy has it: “a
vision to promote a high quality, equitable and global learning
experience for all students studying UK HE programmes, irrespective
of their geographical location or background” (HEA). But how
do we address internationalisation more proactively as educators
in a “globally interconnected society”? The role of educator is
increasingly challenging in the globalized, hyper-connected present,
and the proliferation of HE policies reminds us that our curricula
need to embrace, implement and promote internationalisation. How
does pedagogy conjugate at once diversity and attention to the
individual, discipline specific goals and global learning? Drawing on
my critical incident, I want to reflect on positive action and what it
can bring to pedagogy.
Positive action allowed me to promote participation and
equality of opportunity for learner(s) in a critical incident; “using
education as means to promote, develop and nurture transnational
understanding” (HEA) is also the ethos of internationalisation. I
want to explore this link between participation, inclusivity and
internationalisation beyond this critical incident. Positive action
can be understood not only as a measure to promote equality in
recruitment, in the work place, in HE’s admission, etc., but also as
a concept that can offer opportunities to shape pedagogy and
curriculum design. The importance placed on internationalisation,
the ubiquitous reminders that we live in a global world, and the
lively debates about the present and future of English as a discipline
(see Bonfiglio 2013) pose numerous questions for the teaching of
English literature. It is a challenge for subjects such as English where
the mere nomenclature bespeaks of one culture, one language,
one place. How can English be perceived as a discipline that can
effectively “develop and nurture translational understanding”?
Positive action can guide a rethinking of pedagogy and of curricula.
This is not dissimilar to Nunan et al.’s idea of “curriculum justice”
“based around rethinking teaching methods, the organization of
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knowledge and educational assessment” (2000, p. 256).
I am not suggesting to formulate a new pedagogy and bolt it on
English Studies:? rather, through positive action we can draw on the
discipline itself to generate novel approaches which are still faithful
to the discipline’s integrity. Positive action becomes a valuable tool
to adopt and adapt knowledge, methods and resources within our
fields to proactively re-formulate a more inclusive pedagogy. Cutajar
proposes an exemplary example; drawing on postcolonial theory
– an established field in English Studies – she helpfully exposes
the basis of postcolonial pedagogy as an approach conceived to
engage with transcultural demands:
“Post-colonial pedagogy is a praxis that helps position classroom
knowledge and skills within the demands and constraints of
transnational cultural economies. Such pedagogy stimulates
students and academics to question on a continuous basis the
conditions that enable them to study particular knowledge and not
others, the practices they acquire and use” (2008, p. 41).
This approach enables students “to understand the objects and
practices of the classroom in terms of transnational epistemologies
as well as transnational systems of production, consumption
and distribution” (2008, p. 41). A module based on postcolonial
pedagogy, both for its content and for the teaching methodologies
it employed, is aimed at placing learners at the centre while making
sure that the local and global contexts surrounding them are both
problematized and put into dialogue. Positive Action measures
can illuminate the unmistakable links between discipline-specific
pedagogies, transnational education, inclusivity and participation.
As it emerges from Cutajar’s example, postcolonial pedagogy
can be one of the many approaches to deal with contextual and
methodological problems – challenges that English (as well as many
other subjects) face.
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Abstract

Postgraduate taught students are
known to be a diverse group and their
learning needs and preferences are
different to that of the undergraduate
student. This paper discusses the
potential for these postgraduate
students to benefit from actively
participating in a research-led student
activity. The submission of posters from
students on the MSc in Environmental
Sustainability and Green Technology to
the postgraduate conference: “Outside
the Frame: Thinking and Engaging
Differently” is described. The potential
for this type of multidisciplinary forum
to enhance the postgraduate taught
learning experience and to support
interdisciplinarity among postgraduate
students is discussed.
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Introduction
Undergraduate (UG) and postgraduate taught (PGT) learning
needs have been shown to be different (Kembeer 2016) and
there is a lack of research into the needs of the postgraduate
taught student (Morgan and Direito 2016a). The Postgraduate
Experience Project (PEP) was a collaborative study conducted in
2013 funded by the Higher Education Funding Council (HEFCE)
to begin to address the knowledge gap in this area. It showed
that the needs and expectations of PGT students are complex
and cannot be met by simply replicating methods used in UG
teaching and learning (Morgan and Direito 2016b) and that this
diverse group students have specific learning preferences. These
include, for instance, face-to- face interaction when receiving
feedback and having learning experiences that are perceived
to be highly relevant to their career aspirations. Teaching and
assessment modes of PGT students however often mirror
undergraduate courses. In addition, in an evolving technological
teaching environment, feedback is often delivered electronically
and this has benefits including being faster especially for large
groups of students but does not satisfy the need for direct faceto-face discussion on submitted work (Hast and Healy 2016).
Opportunities to discuss assessed work and to receive peer
feedback can be an effective and valuable enhancement to the
student experience.
The MSc in Environmental Sustainability and Green Technology
is made up of modules across a wide range of disciplines
including law, politics and science. A main aim of the course
is to support and encourage independent learning, creativity
and interdisciplinarity. This is achieved through design of wideranging content, problem-based learning, industry engagement
and a focus on effective communication and debate with peers
and teaching staff from a broad discipline base. Students on
this course develop new insights into issues through this high
level of interaction but rarely get to share their newly developed
knowledge or to test their communication skills and ability to
develop new ideas through discussion with different audiences
and students outside of their own course and familiar cohort.
More diverse academic interaction provides a more fertile
environment for interdisciplinary development which generates
new knowledge resulting from different viewpoints coming
together, integrating and stimulating innovative thinking.

The importance of the poster
Poster presentations are a relatively common feature of most
higher education courses and can be a particularly effective
form of communicating research. Students, in general, find

the experience of exhibiting work and participating in formative
peer assessment a positive experience (Vickerman 2009). The
poster presentation serves the purpose of direct dissemination
of information but also acts as a catalyst to stimulate further
discussion, for example at a conference, or at a sales exhibition.
Effective communication skills development is a prominent feature
of the MSc in Environmental Sustainability and Green Technology
to prepare students for careers in energy development and
sustainability and posters are a component of assessment in several
modules. Students normally present their posters to each other and
give peer-to-peer feedback.

Stimulating Interdisciplinary Discussion
It is recognised that subject specific silos exist and differences
in cultures in teaching and research run deep and are a barrier
to interdisciplinarity (Bauer 2001). This interdisciplinarity is
particularly needed in energy development which brings together
technological, social and economic aspects to develop novel
ideas and technological advancement. Learning environment and
communication skills are important components to interdisciplinary
thinking in students (Spelt et al 2009). Indeed, multidisciplinarity
has been identified by students to be a perceived barrier to learning
due to a lack of ability among students to communicate effectively
with other students outside their own discipline (Sharma et al 2017).
Genuine interdisciplinary discussion is a difficult thing to engineer
for a wide range of reasons including time-constraints (Owen et al.,
2011).
A Postgraduate Conference, “Outside the Frame: Thinking and
Engaging Differently”, aimed at encouraging interdisciplinary
discussion was held at Keele University in spring 2016 mainly aimed
at postgraduate research students to showcase their research
through posters and short talks. The aim was to raise the profile
of research amongst students and to provide a forum where
postgraduate students could come together to exhibit work and
to start interdisciplinary research-led conversations. Postgraduate
taught students at Keele learn in a research-led environment and
they were encouraged to actively participate as equal members
of the postgraduate student community. This type of research-led
learning is recognised to be beneficial to taught students (Hoskins
& Mitchell, 2015). The research poster format posed a challenge for
many PGT students, many of which only study for one year and
do not start their research until six months into their course which
is after the conference. For those PGT students on courses that
start their research earlier and can present some preliminary work
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it is an opportunity to share ideas and showcase their work but
it is too early to have meaningful results to show in a forum with
active PhD researchers and this can be daunting. Other posters
that these same students produce throughout the year are based on
coursework so are informative rather than results-based. This barrier
to participation was addressed by inviting students to showcase
posters that they had already produced for the module “Clean and
Green: Technology from Above the Earth” with the topic defined
as: “Developmental and interdisciplinary challenges in a relevant
renewable technology from the module”. This enabled the students
to submit detailed posters and experience the reaction and feedback
from an authentic research-led audience. They were also able to
engage in discussion with a technical but non-specialist audience
from different disciplines that they would not normally encounter.
This activity contributed to Bloom’s taxonomy of objectives that
feature in the design of the MSc course, particularly allowing the
students an opportunity to re-visit the process of analysing and
evaluating their knowledge (Bloom, 1956a, Anderson & Krathwohl,
2001) and to develop more critical thinking (Bloom 1956b). The
opportunity for contrasting work with that of students from other
disciplines was clear and this yielded opportunities for discussion
and academic debate in a structured and supported environment.

Conclusions
Postgraduate taught learning can be supported by participation in
wider interdisciplinary research-led networks through participation
in poster presentations and peer discussion. This activity gives
postgraduate taught students a forum to test their recall and
understanding of knowledge and allows them to reflect and
consider their understanding through discussion with technical
non-specialist audiences.
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Introduction
The aim of this paper is to further my understanding of visual
image analysis, which will contribute to a future ‘critical
visual methodology towards an understanding of behavioural
pathways in online education’. Consideration will be given to,
in this instance, Gillian Rose, ‘Researching visual materials:
towards a critical visual methodology’ (2007), and Christian
Leborg, ‘Visual Grammar’ (2006).

Process for Analysis
My process for analysis involved, firstly, identifying my
theoretical and critical context, and a possible data set for
analysis. This was arrived at by identifying two appropriate and
contrasting texts (i) Gillian Rose (2007) “Researching visual
materials: towards a critical visual methodology”, supported by
(ii) Christian Leborg’s ‘Visual Grammar’ (2006).
The chosen dataset for analysis for this formative study has
been taken from the E-learning and Digital Cultures MOOC
(EDCMOOC), Edinburgh University, November 2013 tutor blog
(EDCMBlog). The EDCMOOC was delivered via the Coursera
MOOC platform. Permission to use this data set has been
gained from the MSc Digital Education course team, Edinburgh
University.
After acquiring access to EDCMBlog it was necessary to
select visual data for analysis. This process of elimination was
informed by Rose (2007), and Leborg (2006). A single image
was eventually chosen from EDCMBlog for analysis, that of
Robert McCall’s ‘Clavius Base’ (1968).
The process of analysis of McCall’s image consisted of an
identification and investigation of the sites and modalities of
image, these being technological, compositional, and social
(Rose, 2007), and a deconstruction of visual grammar, abstract
and concrete (Leborg, 2006).
My more practical process in analysis entailed a visual
deconstruction of image, and the application of Dedoose ‘codes’
[Appendix 18]. I expected that this process would enable me to
locate the sites and modalities of image, metaphor and narrative,
furthering my understanding of pedagogical and behavioral
pathways. My grammatical, and compositional deconstruction
of McCall’s image relies heavily on a ‘Visual Grammar’ (Leborg,
2006). My process of deconstruction, and analysis of structure,
underpins the location of narrative and metaphor, allowing for

HIGHLIGHT #3|| 118

119 | JADE

HIGHLIGHT #3| 119

VISUAL GRAMMER TOWARDS VISUAL BEHAVIOUR PATHWAYS

PHIL DEVINE

a deeper understanding of agency within image composition. The
systematic development of Dedoose codes, in analysis, will be used
to complement that agency by creating a deeper understanding
of the compositional, technological, and social implications of that
analysis, relating to narrative and metaphor in behavioural pathways
for online education.

Presentation of Results of Analysis
A more detailed view (and notation) of images in this section can be
found in appendices 1 to 17 (HERE).

Table 1 (mobility) - four locations of McCall’s ‘Clavius Base’ (1968).

(A)

(B)

(C)

(D)

Table 2 (visual grammar) - an analysis of visual grammar in McCall’s
‘Clavius Base’, 1968 (E to M), and (K) the application of Golden Ratio
((a+b/a)=a/b).
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Table 3 (application of Dedoose codes) - analysis of McCall’s
‘Clavius Base’ (1968) within Dedoose.

(N)
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Table 4 (occurrence and co-occurrence of codes) - applications of
Dedoose codes across media.

(P)

(O)
(Q)

122 | JADE

123 | JADE

PHIL DEVINE

VISUAL GRAMMER TOWARDS VISUAL BEHAVIOUR PATHWAYS

link between image construction and visual sites and modalities,
towards a better understanding of the use of image (critical visual
methodology) in understanding behavioural pathways in online
education.

Interpretation of Results
The results of my analysis have been interpreted through the conjoined lens of Rose’s “Sites and Modalities”, and Leborg’s ‘Visual
Grammar’ (2006).
Table 1, Mobility.
The images in table 1 identify mobility in visual image analysis. McCall’s ‘Clavius Base’ is apparent throughout MSc in Digital Education (online presence) and both 2012 and 2013 EDCMOOC. Mobility
of this nature, I would suggest, represents a systematic use of
image that alludes to a projection of academic identity and, in
part, a negotiation of pedagogical and cohort behavioral pathways
(within an online learning context), thus making McCall’s image a
suitable choice for investigation. Having identified McCall’s ‘Clavius
Base’ as being suitable for investigation, my process of analysis
could now take into account the possible social, technological, and
compositional relationships within that image, as well as that image’s grammatical organisation.
Table 2, visual grammar.
The set of images in table 2 suggest a grammatical interpretation
of the underlying structure of McCall’s image. This application of
visual grammar demonstrates the underlying narrative that connects the abstract and concrete elements within McCall’s image,
then maps the activities and relationships of those elements.
This application of visual grammar to McCall’s image allows us to
understand, in greater depth, the relationship of composition to
visual metaphor and narrative; that being the connection and engagement of the viewer, the student, with the apparent metaphor
of ‘technological pioneering’ and the narrative of space travel.
Table 3, application of Dedoose codes.
The images in table 3 identify the process of application of ‘code’
in Dedoose. We can see within these images the application of
‘codes’ that overlay meaning on image, connecting visual grammar to sites and modalities (Rose 2007); thus defining a concrete

Table 4, occurrence and co-occurrence of codes.
Image (Q) represents the occurrence of codes, and image (P)
represents the co-occurrence of codes. Both images demonstrate
the importance of specific meanings (through the use of codes)
within my analysis. These meanings are applied to both the most
fundamental grammatical attributes of McCall’s image (E), and
the complete render (M). More importantly, the occurrence, and
co-occurrence, of codes (derived at through my notation of image
in Dedoose) make transparent a comprehensive ‘weight’ of meaning connecting all image sites (Rose, 2007) and visual grammar
(Leborg, 2006).

Conclusion
The aim of this paper has been to further my understanding of
visual image analysis, with the intent of developing a critical visual
methodology towards an understanding of behavioural pathways
in online education. My investigation has been supported by the
conjoined lenses of Gillian Rose, ‘Researching visual materials’
(2007), and Christian Leborg, ‘Visual Grammar’ (2006). Rose provided a potentially valuable framework for discussion through her
sites and modalities of visual materials, while Leborg has provided
me with a grammatical visual framework (and methodology) that
allows me to understand and map meaning in what I observe, and
maybe, in future, design meaning in what I create. I would envisage developing this critical visual framework further by relating
my findings to musical score analysis (which could provide similar
structural principles, and observation analysis), visual grammar
in literature, and by introducing the writings of Natasa Lackovic,
specifically, ‘Creating and Reading Images’ (2010).
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Appendices (see HERE)
1) Table 1 (mobility) image (A).
2) Table 1 (mobility) image (B).
3) Table 1 (mobility) image (C).
4) Table 1 (mobility) image (D).
5) Table 2 (visual grammar) image (E).
6) Table 2 (visual grammar) image (F).
7) Table 2 (visual grammar) image (G).
8) Table 2 (visual grammar) image (H).
9) Table 2 (visual grammar) image (I).
10) Table 2 (visual grammar) image (J).
11) Table 2 (visual grammar, Golden Ratio) image (K).
12) Table 2 (visual grammar) image (L).
13) Table 2 (visual grammar) image (M).
14) Table 3 (application of Dedoose codes) image (N).
15) Table 3 (application of Dedoose codes) image (O).
16) Table 4 (application of Dedoose codes) image (P).
17) Table 4 (application of Dedoose codes) image (Q).
18) Dedoose. A qualitative digital online analysis tool. http://www.
dedoose.com.
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Dear Editor,
Universities – and other institutions – are ripe with acronyms. The
author lists below over 60 acronyms and abbreviations received in
e-mail correspondence at Keele over a two-week period. He offers
£5.00 to the first reader who claims s/he could explain them all.
I am at war with acronyms and abbreviations in e-mails but
fighting a losing the battle. Perhaps others would like to join?
I list below acronyms and abbreviations received by me in
two weeks – yes two weeks – in the School of Psychology
at Keele University. Yes – just me - within the School. Many
of these acronyms came more than once a day.
Don’t
try to read them all - they will give you indigestion - but
marvel at how many we use and how many we puzzle over!
CARD		
Curriculum Annual Review Development
PD		
Program Director
QA		
Quality Assurance
HoS		
Head of School
DLT		
Director- Teaching and Learning
SLTC		
School Learning and Teaching Committee
FLTC		
Faculty Learning and Teaching Committee
DH.10		
Room 10, Dorothy Hodgkinson Building
CB.2.20		
Room 20, 2nd floor, Chancellor’s Building
HEFCE		
Higher Education Funding Council for England
UG		
Undergraduate
PG		 Postgraduate
PGT		
Post graduate taught
RA		
research assistant
LCTRN/ICTRN
An e-mail discussion list
ICTRN		
I can’t talk right now
KUSRN		
Keele University’s Sustainability Research
Network
ASK		
Advice and Support at Keele
UDOL		
The University of Derby Online Learning
LPDC		
Learning & Professional Development Centre
HEA		
Higher Education Academy
AFHEA		
Associate Fellow of the HEA
FHEA		
Fellow of the HEA
PFSTHEA
Principle Fellow of the HEA
STHEA		
Senior Fellow of the HEA
CPD		
Continuing and Professional Development
SEGI		
A University in Malaysia
ERASMUS
EU staff and student exchange programme
BUTEX		
Company organising scholarships for UK
students studying abroad
BPS		
British Psychological Society
AFBPS		
Associate Fellow of the BPS
FBPS		
Fellow of the BPS
EPS		
Experimental Psychology Society
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DART		
Psychology
EO Award
HR 		
KUSP		
CASIC		
DKC		
Fac-Natsci
Clearing National
HESA		
REF		
TEF		
CMA		
AHRC		
PDF		
U of A		
ESRC		
AHPD		
HUMSS		
FR0		
RSF		
RSF1		
WAM 		
BBSRC		
Council
MRC		
NERC		
NRES		
ISOCSCI		
IHUM		
IDS		
ILM		
ASAP		
ESS		
JET		
BJET		
BW		

Division of Academic Researchers and Teachers in
Equal Opportunities Award
Human Resources
Keele University Skill Portfolio
Community Action and Social Innovation Centre
Distributed Keele Curriculum
Faculty of Natural Sciences
Students’ Clearinghouse
Higher Education Statistics Agency
Research Evaluation Framework
Teaching Evaluation Framework
Consumer Market Authority
Arts and Humanities Research Council
Portable Document Format
Unit of Assessment
Economic and Social Research Council
Association of Heads of Departments of Psychology
Humanities and Social Sciences
Finance Research Office
Research Support Funding
Research Support Form 1
Work Allocation Model
Biotechnological and Biological Sciences Research
Medical Research Council
Natural Environment Research Council
National (Health) Research Ethics Services
Institute of Social Sciences
Institute of Humanities
Institute of Developmental Studies
Institute of leadership management
As soon as possible
Employee self-service
Japan Exchange and Teaching Programme
British Journal of Educational Technology
Best wishes

One solution:
It seems to me that one way to fight this battle against acronyms
and abbreviations is always to explain their meaning in the titles
of memos, letters, articles, etc. Once they have been explained up-front - then readers will understand them in the text below. Mind
you, such a procedure would kill hours of puzzlement at a stroke.
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The Three Minute Thesis is an international competition
which celebrates the exciting research undertaken
by doctoral students. Developed by the University of
Queensland Australia, the competition challenges students
to present a compelling presentation on their research topic.
The brief is; three minutes, one slide and a sympathetic, but
non-specialist audience. Making your work accessible and
interesting to those who know little or nothing about your
area of research is a demanding task. This exercise develops
confidence and research presentation and communication
skills and all doctoral students who have successfully
passed their confirmation milestone are eligible to enter.
The Institute of Liberal Arts and Sciences is hosting the
university wide Keele Three Minute Thesis competition
and students may apply to enter either their school based
competition or the 3MT® session at the Institute’s Postgraduate
conference Crossing Paths on April 28th 2017. Winners of
these initial heats will take part in the university final on June
20th 2017 in Keele Hall where the overall Keele winner will be
named. Our winner will be put forward to VITAE’s UK virtual
semi- final and from here six finalists are selected to perform
live at the Vitae Researcher Development International
Conference at the Gala dinner on Monday 11th September 2017.
What’s next? Be inspired by the finalist presentation videos
on the VITAE website and read what fellow researchers say
about their experience and what they have gained from taking
part. Then check the ILAS webpages for more information and
dates and contacts for the school and Institute competitions,
book onto one of the LPDC workshops to help with developing
your presentation and register for one of the 3MT®heats.
We
look
forward
to
receiving
your
abstracts
and
a
great
2017
competition
Jo Flynn
Institute of Liberal Arts and Sciences Manager

Prof. James Harley
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EDITOR’S EPILOGUE
eing the seventh edition of JADE, this issue
holds a tremendous significance for me in
terms of the JADE project and its original idea.
The fact that it also falls at the start of a new
year and follows a year of dramatic changes
in the sector; it is perhaps no surprise that this seventh
edition finds its managing editor in a rare reflective
mood. Way back at the very beginning of JADE, I had
a number of very serious conversations with colleagues
about the possible longevity (or not!) of the JADE idea
and one issue kept raising itself in discussions as being
the biggest risk. Content…..that spectre that haunts the
dreams of innocent journal editors so often….”where will
I find enough content to publish the next edition?”. Trust
me; this is a spectre that I am so familiar with by now that
he and I share coffee in Chancellors building on a monthly
basis!
And then….Edition six rolled along and I was presented
with an embarrassment of riches in terms of quality
content that filled that issue to the brim, making it one
of our largest ever….but still that spectre whispered in my
ear…”Yes, it`s full but what about the next one…you don`t
have a single paper for the seventh issue yet and it`s
only five months away”….yep, he`s like that!! Clearly the
seventh edition is packed with content too and I would
like to share with you readers that I do have, for the first
time ever, content already in-hand for the eighth edition!!
I know, I know…life is good!!
Where I am going with this is that JADE is growing. Earlier
this month we published the very first annual Student
Edition of JADE in collaboration with Dr. Chris Little
from Student Support, which collected work from the
JADE Student Learning Conference in 2016. That special
edition will form a regular conference proceeding for the
undergraduate research conference and whilst a slight
deviation from the “typical” JADE learning and teaching
focus, you can see the quality and sheer creativity that
these authors share in common with all who write for
JADE. That special edition can be found here: https://
jadekeele.wordpress.com/current-issue/
To bring this idea full circle, I am now working with Jo
Flynn from the Institute of Liberal Arts and Sciences to

B

mirror the special undergraduate edition publication
idea with her post-graduate conference output in the
hopes that we will move towards another similar special
edition. Collectively, that means I have plans for two
regular edition of JADE as normal (January and August)
and now, two special editions each year, one from each of
these outstanding conference events. Take that, spectre
of doubt!!
I`ll end this epilogue looking forward rather than back; we
are truly gaining momentum with JADE as each edition
rolls out and I would like to draw your attention to the
fact that each article in this edition has, for the first time, a
digital object identifier number accompanying it. This was
a fantastic step forward for JADE and was entirely down
the commitment from our new Digital Archivist, Mr. Scott
McGowan (Research Support Librarian). This will make it
easier for JADE authors to cite and gauge the impact of
their publications and, as JADE grows, hopefully so will
the associated impact of their work published within.
With the spectre of content firmly silenced for another
semester, if you would like to contribute to the
maintenance of my low stress level by writing for the
eighth edition, then you know where to find us.
Until next time…..keyboards at the ready…..go!!

Dr. Russell Crawford
Managing Editor

Open Call for Submissions
The Learning and Professional Development
Centre is pleased to announce an open call
for submissions on any aspect of teaching,
learning or assessment for the next issue of
J.A.D.E.
For those interested in publishing their
educational research in J.A.D.E there is a
short video introduction to the journal and
full instructions for authors available at:
http://jadekeele.wordpress.com

Learning and Professional Development Centre
Keele University, Keele,
ST5 5BG, United Kingdom
http://jadekeele.wordpress.com/

