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ABSTRACT

Introduction Massive open online courses (MOOCs) offer
a flexible approach to online and distance learning, and are
growing in popularity. Several MOOCs are now available,
to help learners build on their knowledge in a number of
healthcare topics. More research is needed to determine
the effectiveness of MOOCs as an online education

tool, and explore their long-term impact on learners’
professional practice. We present a protocol describing the
design of comprehensive, mixed-methods evaluation of a
MOOC, ‘Quality Improvement (Ql) in Healthcare: the Case
for Change’, which aims to improve learner’s knowledge
and understanding of QI approaches in healthcare, and

to increase their confidence in participating, and possibly
leading QI projects.

Methods and analysis A pre-post study design using
quantitative and qualitative methods will be used to
evaluate the QI MOOC. Different elements of the RE-AIM
(reach, effectiveness and maintenance) and Kirkpatrick
(reaction, learning and behaviour) models will be used

to guide the evaluation. All learners who register for

the course will be invited to participate in the QI MOOC
evaluation study. Those who consent will be asked to
complete a presurvey to assess baseline QI knowledge
(self-report and objective) and perceived confidence in
engaging in QI activities. On completion of the course,
participants will complete a postsurvey measuring again
knowledge and perceived confidence. Feedback on the
course content and how it can be improved. A subset

of participants will be invited to take part in a follow-up
qualitative interview, 3 months after taking the course, to
explore in depth how the MOOC impacted their behaviour
in practice.

Ethics and dissemination The study has been approved
by the University of Bath Human Research Ethics
Committee (reference: 2958). Study findings will be
published in peer-reviewed journals, and disseminated

at conference and departmental presentations, and

more widely using social media, microblogging sites and
periodicals aimed at healthcare professionals.

INTRODUCTION

In an era of online education and distance
learning, massive open online courses
(MOOCs) provide a platform to disseminate

! Tricia Woodhead,"? Anna Burhouse, '

Strengths and limitations of this study

» Application of the RE-AIM and Kirkpatrick models
to capture the impact of the first UK-based quali-
ty improvement (Ql) massive open online course
(MOOC) on participants’ knowledge and perceived
confidence in participating in QI projects.

» Use of mixed methods to conduct a comprehensive
evaluation of the QI MOOC and contribute to evi-
dence on MOOC effectiveness in healthcare settings.

» Participant self-select to participate in the study,
thereby limiting control over study recruitment and
retention, but potentially creating a selection bias.

» Those who choose/self-select to participate in the
study may provide different responses from those
who do not choose to participate in the study.

» The study does not measure any patient or system-
related outcomes that may be influenced by learn-
ers’ participation in the MOOC.

information on a large scale and reach a
global audience with different disciplinary
and cultural backgrounds.! MOOCs are
generally offered for free, and developed
by academics working in higher education
institutes, in collaboration with professional
and commercial organisations who host the
MOOCs via their online platforms.* They
have predominately been created in high-
income countries such as Australia, the USA
and the UK, although their potential in
low-income and middle-income countries is
increasingly recognised.” * Most MOOCs use
a variety of learning formats such as video
lectures, online discussion, articles, recom-
mended reading lists and self-assessments/
quizzes, to engage learners within a global
virtual classroom setting.”

Despite MOOCs growing in popularity over
the past decade, more research is needed to
determine whether MOOCGs are successful in
engaging learners and delivering education
effectively to achieve learning outcomes. A
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better understanding of the role and impact of MOOCGs
as an online learning tool compared with more tradi-
tional methods of teaching and learning is also required,
as well as identifying what particular formats and mate-
rials appeal to particular learners.’” In addition, very little
is known about the long-term impact that MOOCs might
achieve with regard to learners bringing about changes in
their professional and clinical practice through the acqui-
sition of new knowledge after taking the course.”

The number of MOOCs delivering healthcare and
continuing medical education is steadily increasing.”™
MOOCs have been developed to train physiotherapists
about how to manage spinal cord injuries,”” '* improve
people’s understanding of dementia,'* deliver education
to medical students about anatomy,'” educate healthcare
professionals on antimicrobial stewardship in low-income
and middle-income countries,16 raise awareness of the
real-world data science methods in medicine'” "® and teach
students skills of interacting with patients using virtual
patients.' Previous studies have evaluated the impact of
the medical MOOC on learner’s knowledge, confidence
and perceptions of how it influenced their clinical prac-
tice. Results from these evaluation studies are generally
promising, in terms of MOOC:s increasing public engage-
ment about a particular topic,'*'° facilitating collaborative
learning'® and enabling learners to apply new knowledge
into clinical practice.'® " For example, a MOOC designed
to help healthcare professionals better communicate with
patients using interactive, virtual patient scenarios on
stress and sleep problems found that 90% of participants
thought the virtual exercise was useful to their learning;
qualitative results showed that participants felt more
confident in using the methods learnt on the course in
everyday interactions with patients, friends and family."
Another MOOC, designed for healthcare professionals
to empower them to provide safe, high-quality antibiotic
use (antimicrobial stewardship), found that nearly half of
participants (49%) at 6 months follow-up reported that
they had started to implement interventions into their
own setting."® A randomised trial of a MOOGC teaching
physiotherapy students about spinal cord injuries was
found to be as effective as an online learning module
in improving knowledge, confidence and satisfaction. It
also gave learners the opportunity to interact with other
students from around the world."”

Given the increasing number of medical and health-
care MOOG:s available, it is important that they are eval-
uated properly to determine their success in achieving
their short-term and long-term learning aims and objec-
tives. This in turn will help to ensure that their quality
or performance is upheld, and areas for improvement
are identified for future learners.”*' There is also a lack
of qualitative work exploring why learners decided to do
the course, whether it met their expectations and how
it influenced their everyday practice. This will help the
course developers to improve the course and enhance
its sustainability. Research into the quality of MOOCs has
focused on the instructional design quality of MOOGs,

and proposed various principles considered to be
important for quality assurance check purposes.”’ *** A
recent study assessing the instructional design of medical
MOOCGs found that application, authentic resources,
problem-centeredness and goal-setting existed in many
courses, however, activation, collective knowledge,
differentiation and demonstration were present in less
than half of the courses, and integration, collaboration
and expert feedback were only found in <15% of the
MOOCs.* According to Hood and Littlejohn (2016), a
MOOC'’s quality depends on the MOOC’s goals and the
learner’s perspective. This suggests that a MOOC may
be perceived as high quality if the learner achieved or
learnt what they wanted to, and that MOOC completion
rates may not necessarily be an appropriate indicator of
quality.**' To build on the MOOC evaluation literature,
we aim to present an evaluation framework, drawing on
two commonly used approaches to evaluating the success
of training courses—the RE-AIM** * and Kirkpatrick
models**—to create a bespoke framework designed to
identify whether the MOOC achieved its key aims and
learning objectives, and the impact of the course on
learner’s knowledge and behaviour in their professional
or work practice.

The current study focuses on the impact of a 6-week
MOOC, entitled, ‘Quality Improvement in Healthcare: the
Case for Change primarily designed to train people in QI
methods, who are either working in, or with an interest in
health and social care organisations (e.g. clinicians, allied
health professionals, nurses, managers, administrators,
caterers, porters, patients, carers), to build their confi-
dence in participating, initiating and perhaps leading
QI projects. Broadly speaking, QI seeks to improve the
delivery of healthcare for patients by enhancing their
experience of care and safety.”” QI involves the appli-
cation of a systematic approach that uses specific tech-
niques or methods to improve quality.”* QI is widely
endorsed by professional bodies around the world™
and has become an important part of medical education
curriculum.”**

The QI MOOC was developed by academics and clini-
cians/consultants with expertise and leadership roles in
QI and systems modelling in healthcare based at, or affili-
ated with the Bath Centre for Healthcare Innovation and
Improvement (CHI2) School of Management, Univer-
sity of Bath, in collaboration with the West of England
Academic Health Science Network. It is hosted on the
FutureLearn© platform. Since September 2016 and as
of April 2019, there have been 17416 joiners (someone
who registers for a course), 10662 learners (a joiner who
views at least one step in a course), 7749 active learners (a
learner who goes on to mark at least one step as complete
in a course) and 2869 social learners (a learner who
leaves at least one comment in a course)” across eight
runs. While participant feedback as collected routinely
by the delivery platform has been largely positive, it is
important to conduct a more rigorous evaluation of the
impact of the MOOC on learner’s knowledge and how
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Table 1 Core topics, related content and learning objectives of the MOOC

Week of

course Topic Content Learning objectives

1 Introduction Quality improvement as a concept, historical Be able to identify what quality and process
to quality context of Ql in healthcare, underlying principles improvement entails, especially in a health and
improvement  of quality improvement, challenges in healthcare social care setting.

QI settings.

2 Quality Examples of QI approaches (eg, Plan, Do, Be able to discuss how QI can help you deal
improvement  Study, Act (PDSA)—the model for improvement, with complexity in organisational systems and
approaches Lean methodology, six sigma), Ql initiatives identify how to improve key areas without

implementations, microsystems to improve care worsening others.
for patients and reducing delays.

3 Putting patients What is person-centred care? Importance of Be able to explain how QI can lead to better
at the heart patient experience, putting person-centred care outcomes for staff and organisations, including
of quality into practice and patient safety. customers and/or patients.
improvement
and safety

4 Evaluating The system of profound knowledge, Be able to understand how to evaluate Ql
quality measurement for improvement. projects.
improvement

5 Systems What is systems modelling and how it can help, Be able to explore how systems modelling and
modelling modelling demand and capacity, computer analytics techniques support Ql initiatives.
in quality simulation for improvement.
improvement

6 Making the Mobilising system leadership, sustainability, next Be able to gain confidence to start and lead a Ql

case for quality steps on the improvement journey.

improvement

project within your organisation, identify how to
access additional support and get others to join
with you in making improvements.

Ql, Quality Improvement
MOOC, massive open online course.

learners apply their new knowledge in the workplace or
professional practice after completing the course.

Training healthcare professionals in QI using team-
based learning has shown to be an effective way to influ-
ence knowledge and behaviour (Armstrong et al’’, Jones
et al"). For example, a project-based training programme
to mentor and support learners in designing and deliv-
ering their own QI initiatives found that participants
had higher levels of knowledge after completing the
programme and felt more confident in leading QI initia-
tives. Six months after programme, 62% had lead QI
projects.” Compared with existing training programmes,
MOOC:s offer, at least in principle, an inexpensive and
flexible way to train healthcare professionals about QI.
This work will further contribute to evidence on whether
large and diverse online learning environments are an
effective way to teach people about QI and equip them
with the knowledge and confidence to participate in QI
initiatives.

The study was designed to be a comprehensive eval-
uation of the MOOC. The MOOC’s aims and corre-
sponding learning objectives (listed in table 1), as well
as the methodological approaches proposed by the
RE-AIM and Kirkpatrick models (commonly used to
evaluate training courses and interventions) informed
the primary and secondary research questions and the

bespoke evaluation framework developed for this study.
A mixed-methods approach, comprising pre-MOOC and
post-MOOC surveys and a follow-up semi-structured inter-
view, was chosen to better understand the immediate and
long-term impact of the MOOC on a number of different
outcomes.

The aims of the QI MOOC are to improve learner’s
knowledge and understanding of QI approaches, and
to increase their perceived confidence in participating
in QI initiatives. To identify whether the MOOC is
successful in achieving its aims and learning objectives,
the primary research question of the evaluation study is:
To what extent does the MOOC improve learner’s knowl-
edge and understanding of QI approaches, and increase
perceived confidence in participating in QI initiatives?
(effectiveness)

The secondary research questions of the MOOC
comprise the following:

» What are the characteristics of the learners taking the
MOOC? (reach)

» How did learners react to the course? (reaction)

» How did the learners learn and how did they engage
with other learners? (learning)

» What evidence suggests that learners retained knowl-
edge acquired from the course? (maintenance/
sustainability)
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» What evidence suggests that the MOOC increased
participation in QI initiatives? (behaviour)

METHODS AND ANALYSIS

MOOC development and delivery

The QI MOOC was developed in an iterative process
involving regular meetings between the course leads/
project team of AB, CV and TW via face-to-face meet-
ings, emails and conference calls. Educators drew on
their own clinical and academic practice and coaching,
as well as published research in this area. The course is
promoted via the FutureLearn© platform, the Univer-
sity of Bath website and social media (Facebook, Twitter,
Linkedin) of the relevant organisation and those of the
educators. In June 2019, it was accredited by the CPD
Certification Service as part of a wider initiative of the
FutureLearn© platform. Details about the MOOC can
be found at: https://www.futurelearn.com/courses/
quality-improvement.

The MOOC is open to the public via the FutureLearn©
platform and requires learners to spend about 3 hours of
study per week for 6 weeks. Each week of the course covers
different topic areas and objectives (table 1) and is facili-
tated by the course team. A range of educational formats
and strategies are used to engage the learner: short
lecture-style videos, interview videos, articles to read with
links to additional reading and resources and multiple
choice knowledge quizzes at the end of each week. The
course is designed to be interactive and learners are
encouraged to reflect on their own QI practice and share

MOOC registration
and precourse survey

Quality Improvement
MOOC (6 weeks)

their thoughts and suggestions with the educators and
other learners via an online discussion forum. At the end
of each week, one of the course educators does a wrap-up
video to summarise the week and address any common
queries raised by learners. Learners can purchase a course
completion certificate as evidence of participation.

Study design
A pre-post design using mixed methods (surveys, semi-
structured interviews) will be used to evaluate the impact
of the QI MOOC on learners’ knowledge, and perceived
confidence in engaging in QI activities (figure 1).
Drawing on a[;proaches used in previous MOOC eval-
uation studies,l 1839 wo comprehensive models, the
RE-AIM and Kirkpatrick, will help to guide the current
study.***® While there is overlap in the two models, their
key elements are slightly different. RE-AIM comprises five
evaluative dimensions, including Reach (participation
rate within the target audience and participant character-
istics), Efficacy (short-term impact of the intervention on
key outcomes), Adoption (workplaces adopting the inter-
vention), Implementation (extent to which the interven-
tion is implemented in the real-world) and Maintenance
(extent to which the programme is sustained over time).
By contrast, the Kirkpatrick model encompasses the
following four elements of assessment: Reaction (partic-
ipants’ responses to the intervention), Learning (extent
to which participants acquire the intended knowledge
and confidence), Behaviour (extent to which knowledge
is translated into practice) and Results (overall success of

Postcourse evaluation
survey (upon course
completion, end of

Follow-up interviews
(3 months postcourse)

- Perceived confidence/self-
efficacy in starting and
leading QI projects

Feedback on course
content, layout, format and
design

Satisfaction with learning
experience and relevance to
practice.

Attitudes and experiences
of collaborative learning
Perceived strengths and
weaknesses of the course
Suggestions for areas of

week 6)

Pre MOOC measures Post MOOC measures

- Sociodemographic e (immediate) Post MOOC measures (6 months)
variables - - Impact of the MOOC on work/

. . - Knowledge (self-report and . . .

- Reasons for doing the objective) practice and ability to influence
course L - Perceived confidence/self- glhcn n dQI ivation and self

. Kn.ow!edge (subjective and efficacy in starting and ) cr(i"::(;ve ",wt.] va Fmp an ;c )
objective) leading QI projects confidence in initiating an

implementing QI activities and
projects

- Barriers and facilitators to
implementing QI projects.

improvement
Figure 1 Pre-MOOC and post-MOOC evaluation: flow of study procedure. MOOC, massive open online course.
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the intervention or training in resolving problems and
achieving organisations goals).

For the current study, we selected specific RE-AIM and
Kirkpatrick dimensions that were considered to be most
relevant and applicable for evaluating the QI MOOC.
Table 2 outlines the data collection methods, timelines
and dimensions of RE-AIM and Kirkpatrick model to be
used in the current study. The dimensions, ‘Adoption’
(RE-AIM), ‘Implementation’ (RE-AIM) and ‘Results
(Kirkpatrick) will not be used because they tend to focus
on the impact of the intervention at the organisational
(rather than individual) level which is beyond the scope
of this study. Future evaluation work of the QI MOOC
will seek to assess its impact at the organisation level. The
current study focuses on measuring impact at the partici-
pant or individual level.

With regard to RE-AIM, the focus will be on assessing
three elements—ieach, effectiveness and maintenance of the
MOOC at the individual level. Evaluation of reach will be
achieved by examining the recruitment and completion
rates for the MOOC and collecting sociodemographic
data pre-MOOC to determine learners’ characteristics.
Knowledge (self-report and objective) and perceived
confidence in starting and leading QI initiatives will be
measured pre-MOOC and postMOOC to determine
the effectiveness of the MOOC. Maintenance (sustain-
ability) of the MOOC will be assessed using postcourse
survey data and semi-structured interviews conducted
3months postMOOC to understand the effect of the
course over time and participants’ future engagement
with QI activities beyond course completion, such as the
types of QI projects that participants engaged with, or led
in the work place. The postMOOC interviews will also
explore perceived facilitators and barriers to setting up
QI projects. The RE-AIM model was chosen because it is
concerned with the long-term impact of interventions in
real-world settings. This was considered important since
we want to examine whether the MOOC equips learners
with the knowledge and confidence to participate, help
initiate and perhaps lead a QI project in practice once the
course has finished.

Three levels from the Kirkpatrick model will be used
to evaluate the MOOC, namely reaction, learning and
behaviour. The postcourse survey data and qualitative
interviews (3 months postMOOC) will explore learners’
motivations for doing the course and their reactions to it,
such as appraisal of the course format, design and struc-
ture, overall learning experience, the course’s strengths
and weaknesses and how it could be improved. For the
learning dimension, the survey data and semi-structured
interviews will investigate a number of issues, including
participants’ attitudes and experiences of engaging with
others on the course (collaborative or social learning),
thoughts as to whether they had acquired sufficient
knowledge about QI to apply in practice (higher order
learning), perceptions as to whether they had a better
grasp of how to address and tackle QI problems in their
work practice (reflective learning) and think critically

about the process of acquiring new knowledge and confi-
dence to apply in their professional practice (capability).
Lastly, participant’s behaviour will be assessed through
semi-structured interviews to explore whether partici-
pants reported applying their new knowledge to inform
others about QI and engage in QI activities. The Kirkpat-
rick model has previously been applied to MOOC evalu-
ation studies'”* and was considered an appropriate tool
to guide the evaluation of the current study.

Study participants and recruitment procedure

Figure 1 displays the flow of your study procedure. We
propose to start the study in January 2020 of the QIMOOC,
with follow-up interviews commencing around June 2020
(3 months postMOOC completion). All learners who
enrol in the QI MOOC (via the FutureLearn© platform)
will be invited to take part in the MOOC evaluation study
(online supplementary appendix 1), and will be provided
with a participant information sheet informing them of
the study procedures (online supplementary appendix
2). Informed consent will be sought from learners who
choose to participate in the study (online supplementary
appendix 3). The precourse and postcourse surveys will
be integrated into the MOOC (online supplementary
appendix 4—postcourse survey). We will aim to recruit
at least 50 participants, ~10% of active learners in recent
runs. However, if >50 consent to participate this will be
allowed.

A subset of participants will be invited by email to take
part in a semi-structured interview to explore in depth
how the MOOC impacted their learning and behaviour
in practice after completing the course (online supple-
mentary appendix 5). We will aim to recruit and interview
around 20 learners, or until no new themes or concepts
are observed in the data analysis. That is, when thematic
data saturation has been achieved.*” Purposive sampling
will be used to recruit a mixture of men and women from
different age groups, professional backgrounds, organisa-
tions and countries. The QI MOOC is designed for people
working in health and social care organisations such as
clinicians, junior doctors/registrars, nurses, allied health
professionals, managers, porters and caterers. Learners
who took part in previous runs of the QI MOOC reflect
this target audience so it is likely that the evaluation study
will also reflect these groups.

Data collection

Online surveys (pre-M0OOC and post-MO0OC)

The precourse and postcourse surveys will be integrated
into the MOOC online system enabling learners to
complete the surveys online once they have consented to
the study.

The pre-MOOC surveys will collect sociodemo-
graphic variables, and identify learners’ motivations for
completing the course and any prior QI training and
experience. Knowledge of QI (self-report and objec-
tive) and perceived confidence in designing and leading
QI activities will be measured before and after the
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MOOC to determine the effect of the MOOC on these
outcomes. Knowledge about QI was assessed using a
12-item multiple-choice test to measure core knowledge
and understanding of QI that could be acquired from
taking the course (online supplementary appendix 6).
Each question had five possible answers with one answer
correct. On completion of the MOOC, a postcourse survey
(online supplementary appendix 4), using closed and
open-ended questions, will be administered to investigate
participant’s overall reactions to the course (content and
design), their satisfaction with the learning experience,
attitudes and experiences of engaging with others on the
course, capacity building—acquisition of new knowledge
and perceived confidence to participate in (and possibly
lead) QI projects, and thoughts on how the course could
be improved.

Table 2 provides an overview of the different measures
in accordance with the RE-AIM and Kirkpatrick models,
and when they will be assessed (pre-MOOC, postMOOC
or 3 months postMOOC).

Qualitative interviews

Semi-structured interviews will be conducted 3 months
postMOOC to explore in-depth the impact of the
MOOC on participants’ learning and behaviour in rela-
tion to designing, leading implementing QI activities as
well as identifying factors perceived as barriers or facili-
tators to implementing QI projects (online supplemen-
tary appendix 5). Given the global nature of the MOOC
and participants can be from countries around the world,
interviews will be carried out through telephone or Skype
calls. It is anticipated that interviews will be no more than
lThour long. All interviews will be recorded and tran-
scribed verbatim by an independent transcription service.

Data analysis

We are undertaking a mixed-methods approach to anal-
ysis. Quantitative data will be analysed using SPSS V.25.0.
Basic descriptive statistics, means and SD for continuous
variables, frequency and per cent for categorical variables,
will be generated for sociodemographic variables, atti-
tudes towards collaborative learning and feedback on the
QI MOOC. We will test for pre-post intervention changes
in knowledge and perceived confidence in participating
in QI projects using x* and paired t-tests, as appropriate.
To estimate the change in objective knowledge, we will
use a logistic generalised linear mixed model to account
for the correlation between an individual’s responses to
the same question at different time points. We will use
Spearman’s rho correlations to describe the relationship
between subjective and objective knowledge.

“In the postsurvey,we ask whether participants have
done “all”, “some” or “none” of the course. .For the anal-
ysis, we shall group participants into these categories to
identify differences between the groups. Logistic regres-
sion will be used to identify statistically significant differ-
ences between groups.

The interview data will be analysed by two qualitative
researchers using the Framework approach, a thematic
analysis method involving five stages which deductively
uses prior questions drawn from the aims of the study
and inductively identifies themes arising from the data.*'
The five stages of Framework are (1) familiarisation
with data; a selection of five identified transcripts were
independently read and themes identified, (2) devel-
oping a coding framework; a framework of themes and
subthemes was created to code the data and further
refined, (3) indexing; all transcripts were coded using
the framework, (4) charting; the data were synthesised
within a set of thematic matrix charts, where each partici-
pant was assigned a row and each subtheme a column and
(5) mapping; similarities and differences of participants’
experiences were identified and discussed.

Study ethics

During week 1 of the MOOGC, all learners will be invited
to take part in the study and provided with a participant
information sheet and consent form to read and sign
online. Study data will be de-identified by allocating
participants with a unique ID to ensure data are anony-
mous and confidential. All research data will be stored
securely on the University of Bath network drives with
security measures in place. A password-protected partic-
ipant database will be used to store patient identification
number allocation. Only the researchers directly associ-
ated with the study will have access to the data. As appreci-
ation for participant’s time, 10 participants who complete
both surveys will be randomly chosen to receive a £20
amazon voucher.

ETHICS AND DISSEMINATION

The study will be conducted in accordance with Univer-
sity of Bath’s Code of Good Practice in Research Integrity.
Results of this study will be published in peerreviewed
journals, presented at national and international confer-
ences and disseminated through social media.

Patient and public involvement

There were no funds or time allocated for patient and
public involvement in the design of the MOOC evaluation
study, so we were unable to involve patients or members
of the public. Since the course started in 2016, changes
have been made to the MOOC in response to feedback
from learners. We intend to disseminate the results of the
study to learners and will seek public involvement in the
dissemination strategy.
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