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Abstract

Background: Blended learning, an educational pedagogy that combines both traditional face-to-
face teaching methods with technological innovations, is being implemented in training programs
worldwide and specifically within the field of health professions education. Research indicates
that usability, a multidimensional concept used to evaluate products and services, can be of
paramount importance when evaluating the effectiveness, efficiency, and satisfaction with the use
of blended learning programs (BLPs). Despite its importance, knowledge about the concept of
usability and its consideration in BLPs within the field of health professions education remains

lacking.

Objective: The purpose of this study is to develop a foundational understanding of how BLPs
have generally been and are currently being evaluated in the field of health professions education
in relation to the concept of usability and its primary components (effectiveness, efficiency, and

satisfaction).

Methods: A scoping review guided by the framework outlined by Arksey & O’Malley, 2005 was
conducted. The PRISMA-ScR checklist illustrated by Tricco et al., 2018 was also corroborated
when completing this study. The databases searched were Scopus and ERIC (EBSCO). Searches
were carried out in an iterative manner, where new terms were identified and added to the search
between September 17, 2018 and September 21, 2018. Screening was conducted via the use of a
questionnaire guide and in significant collaboration with academic liaison librarians and co-
authors. Charted data was validated by a co-author. Thematic analysis was then conducted by two

independent reviewers.

Results: The search strategy identified 8626 studies of potential relevance for the scoping review.

After title and abstract screening, 508 studies were identified to be full-text reviewed. Full-text
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review yielded 53 studies to be included in this scoping review. No study evaluated the overall
concept of usability. 47/53 studies utilized a survey/questionnaire or feedback tool to evaluate their
BLP. 33/47 studies did not indicate if their tool was reliability tested, standardized, or validated.
Qualitative content analysis indicated that scholars do evaluate for the usability components
effectiveness, efficiency, and satisfaction. Thematic analysis found three overarching themes: (1)
Avoiding the ‘Usability’ Label and Using Undefined Related Terms such as Helpfulness and
Usefulness; (2) Confusing Conceptualization of the Components of Usability (i.e. Effectiveness,
Efficiency, & Satisfaction); and (3) Lack of Consensual Approach to Evaluation. These themes
ascertained that the concept of usability is discussed across studies that met eligibility criteria,
albeit implicitly. Authors were found to use multiple different terms to describe the same concepts.
Where the same terms are applied across studies, different connotations are found to be applied to
these terms. However, 31 key concepts were identified as associated with usability components
(effectiveness, efficiency, and satisfaction), and two related concepts (accessibility and user
experiences). Seven key “take home” ideas of what BLP evaluations should include were also

identified through thematic analysis.

Conclusion: A lack in the conceptual understanding of usability and its associated terms is found
across the literature. The results suggest that there is no consensus among researchers regarding
evaluation terminology or methodology in this context. This review presents several key findings
that help to establish a fundamental understanding of BLP evaluations with respect to usability in
the field of health professions education. The findings of this study will be of paramount
importance to stakeholders that plan on conducting evaluations of BLPs or developing new tools
or frameworks to evaluate BLPs using the concept of usability in the context of health professions

education. These findings will be of particular interest to family medicine education research as
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this relatively underdeveloped sub-field of inquiry continues to advance and as family physicians
continue to demonstrate their paramount importance in ensuring health system robustness amidst

an ever-advancing technological era.
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Résumé

Contexte: L’apprentissage mixte, pédagogie combinant a la fois des méthodes d’enseignement
traditionnelles en face-a-face et des innovations technologiques, est actuellement mis en ceuvre
dans le cadre de programmes de formation dans le domaine de la formation aux professions de la
santé. Les recherches indiquent que la facilité d'utilisation, un concept multidimensionnel utilisé
pour évaluer les produits et services, peut revétir une importance primordiale pour évaluer
I'efficacité, I'efficience et la satisfaction liées a I'utilisation de programmes d'apprentissage mixte
(BLP). Malgré son importance, les connaissances sur le concept de convivialité et sa prise en
compte dans les BLP dans le domaine de la formation des professionnels de la santé font encore

défaut.

Objectif: Le but de cette étude est de développer une compréhension fondamentale de la fagon
dont les BLP ont été et sont actuellement évalués dans le domaine de la formation des
professionnels de la santé en relation avec le concept de convivialité et ses composantes principales

(efficacité, efficience et satisfaction).

Méthodes: Une étude de cadrage a été réalisée, guidée par le cadre défini par Arksey & O’Malley,
2005. La liste de contrdle PRISMA-ScR illustrée par Tricco et al., 2018, a également été
corroborée lors de la réalisation de cette étude. Les bases de données consultées étaient Scopus et
ERIC (EBSCO). Les recherches ont été effectuées de maniére itérative. De nouveaux termes ont
été identifiés et ajoutés a la recherche entre le 17 et le 21 septembre 2018. IIs ont été effectues a
I'aide d'un guide et en collaboration étroite avec des bibliothécaires. Les données cartographiées
ont éte validées par un co-auteur. Une analyse thématique a ensuite été menée par deux

examinateurs indépendants.
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Résultats: La stratégie de recherche a identifié 8626 études potentiellement pertinentes pour
I'examen de la portée. Apres sélection du titre et du résumé, 508 études ont été identifiées comme
faisant I’objet d’une révision en texte intégral. L’examen en texte intégral a permis d’inclure 53
¢tudes dans cet examen. Aucune étude n’a évalué le concept général de convivialité. 47/53 études
ont utilisé une enquéte / un questionnaire ou un outil de feedback pour évaluer leur BLP. 33/47
études n'ont pas indiqué si leur outil avait été testé, normalisé ou validé en termes de fiabilite.
L'analyse qualitative du contenu a montré que les spécialistes évaluent I'efficacité, I'efficience et
la satisfaction des composants liés & la convivialité. L’analyse thématique a permis de dégager
trois grands thémes: (1) éviter 1’étiquette utilisabilité et utiliser des termes associés non définis,
tels qu’utilité; (2) Conceptualisation déroutante des composantes de la convivialité (c.-a-d.
Efficacité, efficience et satisfaction); et (3) le manque d'approche consensuelle en matiere
d'évaluation. Ces thémes ont permis d’établir que le concept de convivialité fait I’objet d’une
discussion entre les études répondant aux critéres d’éligibilité, méme implicitement. On a constaté
que les auteurs utilisaient plusieurs termes différents pour décrire les mémes concepts. Lorsque les
mémes termes sont appliqués a travers les études, différentes connotations s’appliquent a ces
termes. Cependant, 31 concepts clés ont été identifiés comme étant associés a des composants de
convivialité (efficacité, efficience et satisfaction) et a deux concepts connexes (accessibilité et
expériences utilisateur). Sept idées clés a emporter de ce que les évaluations du BLP devraient

inclure ont également été identifiées a travers une analyse thématique.

Conclusion: La compréhension conceptuelle de la convivialité et de ses termes associés fait défaut
dans la littérature. Les résultats suggerent qu'il n'y a pas de consensus parmi les chercheurs
concernant la terminologie ou la méthodologie d'évaluation dans ce contexte. Cette revue présente

plusieurs résultats clés qui aident a établir une compréhension fondamentale des évaluations du
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BLP en ce qui concerne la convivialité dans le domaine de la formation des professionnels de la
santé. Les conclusions de cette étude revétiront une importance capitale pour les parties prenantes
qui prévoient de mener des évaluations des points de vente blancs ou de développer de nouveaux
outils ou cadres pour évaluer ces points de vue en utilisant le concept de convivialité dans le
contexte de la formation des professionnels de la santé. Ces résultats seront particulierement
intéressants pour la recherche en médecine familiale, car ce sous-domaine de recherche
relativement sous-développé continue de progresser et que les médecins de famille continuent de
démontrer leur importance primordiale pour assurer la robustesse du systeme de santé dans une

ere technologique en constante évolution.
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evaluation studies in the field of health professions education, with the use of a strong definition
for blended learning and usability. This study presents several major results, the most important
of which is that the concept of usability has yet to be explicitly utilized to evaluate blended learning
programs, although all studies implicitly discuss the concept of usability and do evaluate for one

or more components of usability (i.e. effectiveness, efficiency, and satisfaction).

The results from the quantitative analysis portion of this study contribute towards
developing an understanding of the overall extent and range of the blended learning program
evaluations in the field of health professions education. For instance, a key finding in this section
was that, in most studies, blended learning program evaluations take place after the program has
been completed and through questionnaires/surveys or feedback tools. Often no indication
regarding instrument validation, standardization, or reliability-testing regarding these survey

instruments is provided in these studies.

Through qualitative content analysis it was identified that scholars do evaluate for the
usability components of effectiveness, efficiency, and satisfaction. Following this, the three themes
found in the qualitative inductive semantic thematic analysis section of this study assist in
developing an understanding of: (1) the different terms that authors apply across studies to define
similar concepts; (2) the different connotations that authors ascribe to similar terms and concepts
across studies; and (3) the differences in the evaluation methods undertaken by authors across the
literature. The deductive analysis that followed the inductive analysis section assisted in
understanding how the International Organization for Standardization’s definitions of usability, its

components, and its related concepts bring clarity and consistency to the terms, concepts, and
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evaluations presented across the included literature. This section further gave rise to a concept map
and seven key ideas of what future blended learning program evaluations should consider. These
two outcomes in particular of the qualitative analysis will be of paramount importance for
stakeholders that plan on conducting evaluations of blended learning programs or developing new

frameworks to evaluate BLPs using the concept of usability.

Therefore, the findings of this study have the potential to directly impact BLP evaluations
across the field of health professions education, which in turn, has the potential to strengthen

healthcare delivery across various levels of care.
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1. Introduction

The purpose of this study is to map current knowledge about and develop a foundational
understanding of how the concept of usability has been conceptualized and evaluated in the context

of blended learning programs (henceforth BLPSs) in the field of health professions education.

To keep up with the increasing pace of technological advancement, as well as maximize
the benefits of this digitalized world, we need to transform our learning environments [1-3].
Blended learning (henceforth BL), an educational pedagogy that combines traditional face-to-face
teaching strategies with technological platforms and innovations, provides this transformative
potential for higher education [1-2]. Over the last decade, BLPs have been implemented to a high
degree in educational interventions worldwide, and particularly within the field of health

professions education [4-7].

Several studies indicate that BLPs are highly effective in providing opportunities for
meaningful learning [1, 5, 8-14]. A potential explanation for this finding is that by adding
technology into educational settings, learners (i.e. participants of an educational program such as
undergraduate students or professionals taking part in a continuing professional development
imitative) can tailor their learning experiences according to their needs and objectives, which in
turn, enables them to control the content, sequence, pace, and time of their learning [5, 10].
Furthermore, along with providing learners with increased flexibility in their learning, BLPs

provide a cost-saving potential for educational institutions in the long run [15].

BL has been defined in different ways in the literature. In general, any program that
combines the use of traditional face-to-face teaching methods with online learning environments
can be considered as a BLP [1, 2, 16, 17]. Such a broad definition allows for BLPs to be developed

very differently across disciplines, programs, faculties, and institutions [17].
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However, some authors conceive BL in a more restrictive manner [16, 17], which
ultimately assist in establishing a distinction between BLPs, web-facilitated programs, and online
learning programs [16]. These authors indicate that a truly BL model delivers approximately 30 to
79% of its educational material through online learning methods [16]. These online learning
methods are traditionally asynchronous, meaning that learners can learn material at different times
and in different locations [1, 17]. Web-facilitated learning programs, in comparison, only utilize
online learning methods for 1 to 29% of the program, and consequently, these programs are often
considered to be enhanced face-to-face courses [16]. On the other end of the spectrum, fully online
courses are those that deliver their educational material through online means for more than 80%

of the program, and often, these programs do not have any face-to-face meetings [16].

Recently, the utilization of a learning management system (henceforth LMS) has also
become a key determinant to ensuring that an educational program is in fact implementing a truly
blended model of education [4, 9, 18]. An LMS is a software application that allows for easy
learner progress tracking, organization of course content, and online communication between
learners and instructors [2, 4, 8, 9, 18]. Although LMSs have been predominantly used in e-
learning settings, they are of significant benefit to BLPs [2, 4, 8, 18]. The rationale for this is that
BLPs utilize a significant amount of web-based communication, harbor extensive amounts of
content, and consist of a great deal of work for both learners and instructors [2, 4, 8, 9, 18]. Thus,
a web-based LMS must be employed to organize and manage the content, facilitate efficient

communication, and accurately track learner progress in BLP settings [2, 4, 6, 8, 9, 18].

The overall value of BLPs is that these programs are more than just a combination of
traditional learning methods and online learning environments [1]. When implemented

appropriately, BLPs allow for learners to feel in control of their learning, while also empowering
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educators to effectively guide and monitor learner progress through LMSs as mentioned above [4,
18]. Again, this control in learning and effective learner tracking relies heavily upon the use of an
LMS. In particular, these systems allow educators to accurately identify where learners are at in
relation to the course content, as well as assist educators in identifying potential issues learners
may have while progressing through the course [2, 4, 6, 8, 9, 18]. As educators can track learner
progress on their own time, students may not always be aware that their progress is being
monitored [2, 4, 6, 8, 9, 18]. These advantages that LMSs, and in turn BLPs, bring to educational

settings make BL an excellent innovative educational model for adult learning [2, 10, 16].

However, difficulties exist in adopting BL instruction into an educational system. Since
the implementation of BLPs require an initial large investment in faculty training, time, and money
[10], it appears necessary to comprehensively and rigorously evaluate both the technological
platforms and the in-class educational aspects of BLPs prior to their widespread implementation
[1, 10]. Here, usability appears to be one of the most important dimensions of the BLPs that needs

to be considered and evaluated for [19, 20, 26].

Usability is a multidimensional concept defined by the International Organization for
Standardization (henceforth ISO) as the “extent to which a system, product or service can be used
by specified users to achieve specified goals with effectiveness, efficiency and satisfaction in a
specified context of use” [21]. According to this definition, usability is composed of three primary
components, namely effectiveness, efficiency, and satisfaction [20-27]. To our knowledge, this is
the most recently revised definition of the concept [21]. Furthermore, this definition has been
developed in collaboration with several experts on this concept [21, 23, 25]. Also, this definition
explicitly articulates the application of usability in both the technological and service aspects of a

system [21]. This makes the application of the 1ISO definition ideal for the current context [21, 23,
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25]. Through measuring for its components — often prior to the implementation of a program or
technology — the concept of usability allows creators of BLPs to develop a stronger understanding
of whether their program is well designed and well received by users [11, 19]; if the program has
the potential to facilitate learning [15, 19]; and how the program can be improved for the future

[28].

However, although usability is a highly researched and heavily defined concept in the field
of integrated technology [29, 30], research on usability in BLPs has been poorly developed [19].
In fact, studies indicate that empirical evaluations of usability are rarely done in the field of
education [22, 31, 32], and this is especially true in the context of medical education [19, 32]. This
lack of translation of usability into the field of medical education, and more broadly health
professions education, may be due to the controversy surrounding the definition of usability — as
several different definitions exist — [19-27] or potentially because there is a lack of validated
usability evaluation methods that consider users as learners [33]. It is important to note briefly that
when speaking of health professions education, which is the focus of this thesis, reference is being
made to educational initiative for both trainees (e.g. undergraduate medical students, nursing
students, and physiotherapy students) and trained professionals (e.g. family doctors, nurses,
physiotherapists taking part in continuing professional development of faculty development

initiatives).

Page 22 of 130



2. Literature Review

In this section, | will briefly discuss the emergence of new learning pedagogies in health
professions education as technology advanced over the last two decades (i.e. how BLPs came to
exist), along with the naming trends for these learning pedagogies. This will allow readers
unfamiliar with BLPs to understand specific nomenclature, as well as provide both novices and
experts in this field with a succinct understanding of the context in which education is currently
delivered. Following this, | will discuss the need to comprehensively evaluate BLPs. Brief
references will be made to currently existing evaluation frameworks. I will then highlight what is
known about the multidimensional concept of usability and how it is generally evaluated for.
Finally, I will end this section by summarizing the main points of the literature review and the

rationale for this study.
2.1 The Evolution of Learning Pedagogies through the Introduction of New Technologies

Prior to the invention and adoption of the world wide web in the late 1980s-early 1990s,
multimedia learning was an important buzzword in the field of health professions education [9,
10]. This learning pedagogy utilized two or more media, such as texts, graphics, animations, audio,
or video, to develop content that engaged learners and could be accessed through a computer [9,
10]. At the time, the technology used to store these learning media were primarily floppy disks
and CD-ROMs [9, 34]. Upon arrival of the internet, a shift towards the electronic-learning
pedagogy, or e-learning for short, was seen — specifically between 1991 and 1998 [9, 10]. E-
learning methods were generally asynchronous [9, 35] and had a variety of names ascribed to them
such as web-based learning and internet-based learning [10]. Within the overall pedagogy of e-
learning, there were two main sub-pedagogies: distance learning and computer-assisted
instruction, the latter of which was also referred to by various terms including the following:
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computer-assisted learning, computer-assisted teaching, computer-based learning, and computer-
based training [10]. Distance-learning referred to e-learning that occurred remotely from the
educational institution (i.e. learners can access learning content at home) [9, 10], whereas
computer-assisted instruction essentially referred to the general use of computers to assist in

delivering educational content [10].

When discussing e-learning in literature, authors indicate that it has significant benefits
over traditional learning pedagogies which involve only face-to-face teaching [8, 35]. Educational
platforms that utilized technology were said to have provided learners with the ability to tailor
their learning experiences according to their needs and objectives [10]. In fact, when adding
technology into educational interventions, learners gained the ability to control the content,
sequence, pace, and time of their learning [5, 10]. Moreover, implementing information technology
into educational systems begins bridging into the concept of individualized learning [10], which
is understood as not only allowing students to control their learning but also enabling educators to
adapt their teaching strategies to their students [36]. Individualized learning is critical in making

learning empowering and learners successful [36].

A 2007 review of e-learning in medical education further emphasized the benefits of
implementing technology within this field [8]. The review described how technology allows for a
way to keep up with the increasingly massive amount of information that can be found, and at the
same time, provide reliable and reusable content in a very convenient format for users [8]. By
2008, a comprehensive two-part guide on e-learning [11, 35] was developed which indicated that

e-learning had become mainstream in most medical schools [35].

However, back tracking a few years, around the mid-2000s, an increasing shift towards

blended learning (BL) was beginning to be seen worldwide [5, 6, 37]. BL, also referred to as
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hybrid learning and hybrid teaching [38], was initially described as a platform of instruction that
combines both face-to-face learning with the utilization of technology [1, 2]. This blend of learning
pedagogies was discussed as providing learners with increased flexibility in their learning through
the inclusion of technology, and concurrently, it retained the principles, values, and overall
advantages of face-to-face instruction [5, 38, 39]. Moreover, BL models were frequently shown to
be more effective and efficient than traditional classroom models of teaching [12-14] and were
also discussed to have provided educational institutions a cost-saving potential in the long run [15].
These are possibly key reasons for why BL models are being implemented in educational

interventions globally, and especially in the field of health professions education [4-7].

As technology has developed, more refined definitions and criteria for what constitutes a
BL model of instruction have been developed [5]. One key definition provided by Allen et al. in
2007, indicates that a BLP is one that delivers approximately 30 to 79% of its educational material
through generally asynchronous online learning methods [16]. This allow for learners to learn
content at different times and in different locations [1, 17]. Allen et al. go on to describe that
educational programs that utilize online learning methods for only 1 to 29% of the program are
better considered to be web-facilitated learning programs [16]. The rationale for this is that these
programs are essentially face-to-face teaching programs that incorporate a minimal amount of
technology to enhance the learning process, but not necessarily to teach content [16]. On the other
end of the spectrum are fully online courses which deliver their education material through online
means for greater than 80% of the program [16]. These courses are also not considered to be truly
blended because they are essentially online classes that utilize a very small amount of face-to-face

contact to slightly enhance the learning process [16]. An example of this can be a learning program
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that has one introductory face-to-face class in which the syllabus is explained to learners prior to

them engaging with asynchronous content online for the rest of the term.

A specific sub-type of the BL pedagogy is the flipped classroom (henceforth FC) model,
also referred to as flipped learning, flipped teaching, inverted learning, and inverted classroom
[40]. The FC model was first discussed in the literature in the mid to late-2000s, and its
development is generally accredited to two high school teachers in the United States, namely
Aaron Sams and Jonathan Bergmann [41]. In this pedagogy, passive learning content is provided
online and outside of class time, while active learning strategies such as discussions are utilized
during class time to assist in consolidating the learning [42, 43]. The FC model has been especially
well received in institutions of higher education and specifically in the field of health professions

education [44, 45].

2.2 The Need to Comprehensively Evaluate Blended Learning Programs & Existing

Evaluative Frameworks

To adopt technological platforms into educational systems, an initial large investment in
faculty training, time, money, and space in many cases is needed [10]. Thus, studies express the
need to critically evaluate them prior to their widespread implementation [1]. This is also the case
in the field of health professions education [8, 10].

In the specific subfield of medical education (within health professions education), Cook
& Ellaway recently discuss that the evaluation for learning programs which utilize information
technology is often hindered for several reasons, including: (1) the lack of comprehensiveness of
the evaluations; (2) a disconnect between what happened during the learning program and what
was evaluated; and (3) the absence of a thorough framework or method for evaluation [46]. These
authors further describe that although some medical education researchers have presented potential
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guidelines and the use of specific instruments for evaluating the quality of computer-based learning
models, none of these evaluative frameworks or instruments are thought to be comprehensive [46].

To fulfil this research gap in technology-enhanced education evaluation, Cook & Ellaway
developed a new framework that references several previously developed evaluation frameworks
such as the: Kirkpatrick Framework; CIPP Framework; and the Quality Matters Evaluation
Program [46]. Cook & Ellaway outline seven broad areas of evaluation activity in their framework
which include: (1) conducting a needs analysis and environmental scan; (2) documenting
processes, decisions, and the final product; (3) testing usability; (4) documenting key events during
implantation and the final product; (5) assessing participant experiences and satisfaction; (6)
assessing learning outcomes; and (7) estimating costs, reusability, and sustainability [46]. The
authors then indicate that completing all of these evaluations may be difficult to do and thus present
a “minimal recipe for technology-enhanced learning evaluations™ or in other words a “simple plan”
which includes: (1) performing usability testing; (2) documenting key elements of the final product;
(3) administering instruments to capture the perceptions of both students and instructors; and (4)
preparing and administering course-specific evaluations of Kirkpatrick level 2 outcomes
(knowledge, skills, attitudes) [46].

However, although incredibly comprehensive in its approach, their evaluative framework
for technology-enhanced learning presents two major issues in relation to BLPs: (1) the framework
is too broad: it was developed to address learning programs that utilize technology to various
degrees, and thereby, is not built specifically to deal with the evaluation of BLPs; and (2) even the
“simple” approach to evaluation using this framework may be too long and complex to conduct in

a time sensitive and low resource setting [46].
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Interestingly, in 2017, Chmiel et al. addressed this need for a comprehensive framework to
evaluate BLPs in the field of health professions education by developing their own framework
[47]. Their well-developed mixed methods evaluative framework not only evaluates both the
distance and face-to-face aspects of a BLP, but it also outlines the need to and process of evaluating
all agents involved in a BLP (i.e. learners, faculty, and the administration team) [47]. However,
Chmiel et al. clearly indicate that their evaluative framework is resource intensive and that further
steps need to be taken to ensure the development of a tool that balances comprehensiveness and
efficiency [47].

In sum, although efforts have been made to structure BLP evaluations, this initial literature
review has found no evaluative frameworks that allowed for a fairly-comprehensive evaluation,
balancing resources and time, of BLPs in the field of health professions education.

Interestingly, both evaluation frameworks mention usability testing and briefly highlight
its importance. However, these authors’ conceptualization of the term is rather restrictive since

they only discuss evaluation of usability in relation to the technological aspects of the learning
pedagogy.

2.3 Usability as a Key Concept in the Evaluation of Blended Learning Programs

Usability testing is a highly developed area of research and practice in the field of
integrated technology [19]. It is simply defined as the ease with which something can be used [20].
The International Organization for Standardization (henceforth 1SO), however, indicates that
usability is a significantly more complex concept than just its commonly understood “ease-0f-use”
or “user-friendliness” definitions [21]. The ISO defines usability as the “extent to which a system,
product or service can be used by specified users to achieve specified goals with effectiveness,

efficiency and satisfaction in a specified context of use” [21]. ISO discusses usability as an
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outcome of interacting with a system, product, or service, rather than just as an attribute of a
product [21]. Moreover, 1SO lists several instances in which the concept of usability is highly
relevant, including learning [21].

Literature has highlighted that the multidimensional concept of usability could be
incredibly valuable in evaluating learning pedagogies that incorporate the use of technology [11,
19]. In fact, some scholars have identified usability of the user interface within a BLP as the
primary criteria that stakeholders need to consider when attempting to create and implement
effective blended learning programs [15].

It is important to note that although several other definitions of usability exist [20, 23, 48-
51], I have adopted in this thesis the one that was developed by the 1SO. There are several reasons
for this. First, this definition was revised in 2018 based on two studies presented by Bevan et al.
in 2015 and 2016 [23, 25], making the ISO definition the most up-to-date definition for usability
to our knowledge. Secondly, three key revisions were implemented in the current definition of
usability which include the following: (a) the words system and service were added, allowing for
the scope of the definition to be extended towards evaluation for both technology and human-
provided services; (b) the word efficiency has been redefined; and (c) the word satisfaction was
clarified and discussed as applicable to a broader range of issues [21]. Finally, and importantly,
the ISO definition clearly indicates that usability can be used to evaluate both the technological
and face-to-face components of learning pedagogies, making it a comprehensive concept to ground
an evaluation for BLPs in [21].

Although research has highlighted the importance of evaluating usability in educational
interventions that utilize technology [19, 20], it has however rarely been done [22, 28, 31]. This is

especially true in the context of health professions education [19, 32]. In fact, there is a growing
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concern of technology not being able to impact learning as much as it is thought to [46, 52]; some
have argued that this is possibly due to the lack of consideration regarding the usability of the
technological platforms utilized in educational interventions [20, 31].

Within recent evaluative research in health professions education, only a handful of studies
were found to consider usability, and these came more particularly from the sub-set of medical
education research. Some of these works focus on the usability of e-learning platforms created for
learners in medical school [53], and more specifically, for learners specializing in surgery [54],
internal medicine and anesthesiology [55]. Furthermore, in these studies, usability evaluations
were primarily conducted through questionnaires [53-55]. Only one of these studies utilized
recordings of user interactions with the technology alongside a questionnaire to evaluate for
usability [55].

In the few studies in the field of health professions education that evaluate educational
initiatives for more than just medical education initiatives (i.e. interdisciplinary health education
initiatives), usability was also found to be measured through questionnaires [56]. Some scholars
also discuss the difficulties of usability when implementing a BLP [57]. However, their focus is
predominantly on discussing the issues that creators of the program faced such as which theoretical
approaches and design elements they should consider when creating their BLP, rather than on

evaluating the BLP through the lens of the learners taking part in the program [57].
2.4 Components & Methods to Consider When Evaluating for Usability

Although very few studies exist that evaluate for usability regarding BLPs in the field of
health professions education [22, 28, 31], a great deal of research in other fields of inquiry —

specifically integrated technology — has been found which describes the methods for how usability
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could be evaluated [19, 20, 24, 33, 62]. This section summarizes some significant knowledge from
the literature regarding methods of usability testing.

Firstly, and in keeping with the ISO definition, studies indicate that usability should be
evaluated with user responses towards three domains: effectiveness, how well users are able to
achieve goals using the technological platforms; efficiency, how long and how much effort did it
take to accomplish tasks and learn material using the technological platforms; and lastly,
satisfaction, what is the comfort and level of acceptance towards the technological platforms used
by learners [20, 22-24].

Next, when designing educational interventions that utilize technology, which are deemed
as efficient and lead to satisfaction by users, three factors seem to be considered: the characteristics
of the learner, the technology being utilized, and the context in which learning using the technology
takes place [20, 33, 63].

Continuing, research indicates that 85% — 95% of issues with usability such as the lack of
ease with navigating through websites or other online applications can be identified with feedback
from approximately five to six users [19, 20, 62]. It is important to note that these usability
evaluations primarily take place prior to the deployment of the technological program [19, 20, 62].
Furthermore, studies indicate that application of either questionnaires or through asking users to
think aloud the process they would undergo to navigate through hypothetical scenarios with
technology, are both valid methods of evaluating usability [20].

Some scholars have indicated that two out of the following three methods — user testing,
semi-structured interviews, and surveys — need to be conducted in conjunction to comprehensively
evaluate for usability [58]. However, no study was found to evaluate usability using qualitative

methods such as semi-structured interviews and focus groups, even though semi-structured

Page 31 of 130



interviews have been identified as an effective means for evaluating usability when conducted in
combination with other methods [58] and focus groups have been discussed as being a key method
for collecting data of the perceptions of users regarding services [59]. By relying heavily on
questionnaires as a method of collecting data, we lack critical pieces of knowledge [58] that can

be found through semi-structured interviews [60] and focus groups [61].
2.5 Summary of the Literature Review & Rationale for this Study

To summarize, we know that BLPs are being applied widely and that they are ubiquitous
in the field of health professions education. This implies an increasing need for them to be
comprehensively evaluated for. However, much still needs to be done to properly develop BLP
evaluative research. The lack of development in this field is in part due to the lack of evaluation
models that are specifically built to evaluate this type of learning pedagogy. | posit that usability
could be instrumental in structuring a BLP evaluation model. Clear definitions regarding usability
and its key components are provided by the 1SO, and a rich body of knowledge exists on how
usability could be evaluated for in disciplines such as information technology. However, despite
its importance, the concept of usability has been poorly adopted and examined in the field of health
professions education.

This study has therefore been conceived to develop a foundational understanding of how
BLPs in the field of health professions education have been evaluated for in relation to the concept
of usability, and more specifically, its primary components (i.e. effectiveness, efficiency, and
satisfaction). This will not only address the knowledge gap present (i.e. the lack of understanding
of how usability has been applied in this field of inquiry) but will also assist in culminating the
disparate body of knowledge and evidence related to BLP evaluations in the present context, which

in turn will identify and guide major areas of research related to BLP evaluations in the future.
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3. Methodology
3.1 Scoping Review

A scoping review study was conducted. As the purpose of this study is quite broad and
exploratory — to develop and essentially map out a foundational understanding of how BLPs have
been and currently are evaluated in the field of health professions education in relation to the
context of usability, or more specifically its primary components (i.e. effectiveness, efficiency,
and satisfaction) — it will benefit highly from the application of a scoping review methodology

[64-68].

Furthermore, the objective of this study is in agreement with the four reasons for why a
scoping review methodology may be applied as discussed by Arksey & O’Malley, which are: (1)
to provide an examination of the extent and nature of a specific body of research activity; (2) to
determine if there would be value in conducting a systematic review; (3) to provide a summary of
research findings and to disseminate this information; and (4) to identify if there are gaps in the
existing body of literature [64]. Moreover, other authors also indicate that scoping reviews are
utilized when the research question is broad, and the purpose of the investigation is exploratory

[66-68].

This study was guided by the five-stage framework outlined by Arksey & O’Malley, 2005
[64]. The stages include: (1) identifying the research question; (2) identifying relevant studies; (3)
study selection; (4) charting the data; and (5) collating, summarizing and reporting the results [64].
The PRISMA-ScR checklist illustrated by Tricco et al., 2018 was also corroborated when

completing this study [65].
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It is important to note that this review methodology does not seek to evaluate the quality
of evidence, meaning that this review does not function to determine if the included studies have
provided generalizable findings through a robust research process [64]. These tasks are more akin
to those of the systematic review methodology [64]. Rather, the scoping review methodology,
simply put, is used to better understand the content and context of a body of literature and assist in

mapping out this understanding [64-68].
3.2 Academic Liaison Librarian Involvement

The review questions, search strategy, inclusion/exclusion criteria, and limits pertaining to
this scoping review have been developed in close collaboration with three academic liaison
librarians at McGill University, where: one is an expert in usability (EG); a second is an expert in
conducting literature searches with the concept of medical and health professions education (LK);
and the third is an expert in conducting literature searches with the concept of family medicine
(GG). A fourth librarian associated with the Department of Family Medicine at McGill assisted in

guiding the scoping review process (VG).
3.3 Step 1: Identify the Research Question

The following research question was used to guide this review: how has the concept of
usability, or more precisely, its primary components (i.e. effectiveness, efficiency, and
satisfaction) been defined and evaluated for in blended learning programs within the field of health

professions education?
3.4 Step 2: Identifying Relevant Studies

This scoping review utilized two databases, namely Scopus and ERIC (EBSCO). Scopus

was utilized as it is one of the largest global interdisciplinary databases which retains studies
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conducted in the field of health professions education and technology [69]. ERIC (EBSCO) was
utilized as it is one of the largest education databases in the world [70] which made it a logical
secondary database to search since two of the main concepts in this study are “blended learning”

and “health professions education.”

Numerous studies pertaining to effectiveness and satisfaction in relation to educational
pedagogies exist in the literature. Furthermore, there are a multitude of well-defined terms that can
be used to identify studies that fall under the concepts being explored in this study. Under the
specific guidance of two librarians assisting with the development of the search strategy, it was
decided that the use of Scopus and ERIC (EBSCO) would be enough for meeting the objective of

this study. Hence, no grey literature was searched for in this study.

The search strategy for each database was comprehensive. Slight differences between the
two searches can be seen due to variations in controlled vocabulary between the two databases.
The strategy was focused on three main concepts: usability, blended learning, and health
professions education. The full search strategy for both databases can be seen below in Appendix
1 and 2. Searches were carried out in an iterative manner where new terms were identified and

added to the search between September 17, 2018 and September 21, 2018.
3.5 Step 3: Study Selection

All articles were imported into EndNote X8. All titles and abstracts were screened by me,
but in close consultation with academic liaison librarians and co-authors. Consultation in this case
referred to discussions and review sessions which functioned to assist in clarifying which studies
met the inclusion and exclusion criteria. A questionnaire guide was created with respect to the
inclusion and exclusion criteria (Appendix 3) and was utilized as another means of ensuring that

minimal bias was present when screening. Items in this questionnaire guide had three options
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“Yes,” “No,” and “Maybe.” As titles were often ambiguous, the “Maybe” option allowed for many
abstracts to be screened. Full-text screening was also conducted by me, again, in significant
consultation with the members of my Thesis Advisory Committee. After all studies were screened
initially, TC (Thesis Advisor) validated 36% of included studies to ensure that they matched the
eligibility criteria. The limits and eligibility criteria for study inclusion and exclusion can be found

below.
3.5.1 Inclusion Criteria

Several inclusion criteria were agreed on for retrieving pertinent works. First, included
studies had to empirically evaluate (using qualitative, quantitative, or mixed methods approaches)
the blended learning delivery modality of health professions education programs in relation to
either the overall concept of usability or one of its following major components: effectiveness,

efficiency, satisfaction.

Second, studies had to describe the synchronous and asynchronous components of the BLP
being evaluated or provide some indication about the number of hours of learning that each
component of the BLP took. BLPs must have utilized online asynchronous technology for 30-79%
of the educational delivery. This technology must have been accessible outside of the typical
learning/teaching environment (i.e. at home). BLPs must have utilized a learning management

system or indicate that learner use of online material was tracked.

Third, studies had to come from the field of health professions education (i.e.
undergraduate or graduate education provided to students training to become health professionals,
or continuing education/faculty development training provided to practicing health professionals
[71]. A health professional can be considered any individual that functions to “maintain health in

humans through the application of the principles and procedures of evidence-based medicine and
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caring” [72]. In this context, only studies on those health professionals (students and practicing
professionals — henceforth learners) that directly provide care to patients in some way (e.g. nurses,
physicians, physiotherapists, pharmacists) were included (refer to the exclusion criteria below for
further clarification). That said, learners (i.e. both students and practicing professionals taking part
in an educational initiative) had to have been the primary individuals providing evaluations

regarding the program (refer to the exclusion criteria below for further clarification).

3.5.2 Exclusion Criteria

As included BLPs must utilize online asynchronous learning modalities for 30-79% outside
of the classroom/clinical learning environment, studies using CD-ROMs, DVDs, and other
downloadable software as their primary mode of asynchronous delivery were excluded. Similarly,
studies that utilize simulation centres or computer labs as their primary technological component
were also excluded as this technology is not accessible outside the general learning environment.
Studies that pertain to learners (i.e. health professionals or students studying to become health
professionals), that do not directly provide some form of care to human patients (i.e. veterinarians)
were excluded as well. Studies that evaluated the BLPs of undergraduate courses that are not
primarily delivered to health professional learners were also excluded — meaning that courses such
as physiology or introductory psychology that are delivered by a faculty of science to all first-year
learners, not necessarily health professional learners, were excluded from this study. Lastly,
studies that solely conducted evaluations by faculty members (i.e. the instructors of a BLP and not

the learners taking part in the BLP) were not retained in this study.
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3.5.3 Limits

Studies had to be written in English, come from a peer-reviewed journal article (as the
terms utilized in this study are well-defined and fairly-well indexed), and be published and indexed
between August 6, 1991 (as this was when the world wide web went live) and September 21, 2018

and September 21, 2018 to be included in this scoping review.
3.6 Step 4: Charting the Data

| entered extracted data into a form developed in the database programme Microsoft Excel,
Version 16.0, Windows. The charting process was guided by the review question listed above in
section 3.1.2. More specifically, data pertaining to the following headings were extracted for each
included study: (1) authors; (2) year of online publication; (3) country or region that the study is
from; (4) type of health professional that the BLP is focused on; (5) description or purpose of the
BLP (i.e. to teach a 3" year physiology course); (6) how the study labeled their BLP (e.g. blended
learning or flipped learning); (7) components of usability that were being evaluated; (8) was the
overall concept of usability evaluated or discussed; (9) methods of evaluation and analysis; and
lastly, (10) if a questionnaire/survey was used, was it reliability tested, standardized, and or
validated? The appropriateness of the charting form was discussed through consultation with my

Thesis Advisory Committee (ChR, TC, TS) and academic liaison librarians.

Upon completion of charting, a fellow MSc learner (MHT) was recruited to validate the
chart. MHT was asked specifically to confirm that data was accurately charted, add additional
information or detail if needed, wherever possible, and ensure that language was uniform. MHT

did this for all included studies.
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3.7 Step 5: Collating, Summarizing, and Reporting the Results
3.7.1 Descriptive Quantitative Analysis

Charted data were synthesized through tabulation. Descriptive quantitative analysis was
then conducted on the extracted data present in the charted data (i.e. number of studies by year,
how labels ascribed to BLPs have changed over the years, country of publication and the way these
countries label their BLPs, and how the frequency of usability component evaluation has changed
over the years) to describe the nature and distributions of the trends found through tabulation.

These results are displayed in graphs and tables found within the results section below.
3.7.2 Qualitative Content Analysis

To understand which components of usability were evaluated by each study, qualitative
content analysis was utilized as described by Hsieh & Shannon, 2005 [73]. Specifically, directed
content analysis was applied. The definitions of effectiveness, efficiency, and satisfaction as
discussed by I1SO 9241:11-2018(en) were used as the basis for developing initial codes (refer to
Table 1 below). The findings of the qualitative content analysis were embedded into Table 2 found

in the results section. Findings were validated by MHT.
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Table 1: ISO Definitions of Usability Components and Examples of Coding

Usability
Component

Definition by ISO
9241-11:2018

Example of what the
component looks like in
a BLP evaluation

Example of what would
be coded under each
component

Effectiveness

Accuracy and
completeness with
which users achieve
specified goals

Measure of knowledge
increase (i.e. grade change
through pre-post test)

"This BLP assisted in my
understanding of the
content at hand"

Efficiency

Resources used in
relation to the results
achieved

According to ISO,
“typical resources include
time, human effort, costs

and materials” when
discussing efficiency

"l watched all the modules
from beginning to end"

Satisfaction

Extent to which the
user's physical,
cognitive and
emotional responses
that result from the
use of a system,
product or service
meet the user’s needs
and expectations

Statement of
enjoyment/disappointment
with aspects of the BLP

"l was satisfied with this
program"

3.7.3 Qualitative Thematic Analysis

Following the descriptive quantitative analysis, an inductive semantic qualitative thematic

analysis was then conducted as discussed by Braun & Clarke, 2006, which was also followed by

a deductive qualitative analysis using the ISO definition of usability [74].

All included studies were imported into QSR’s NVivo 12. Data was inductively coded by

MHT and me independently. Both of us first utilized a substantive coding method where data

(content throughout the articles that met eligibility criteria) was fractured based on new ideas,

rather than focusing specifically on sentences or paragraphs. The rationale for this is that ideas

related to usability components could be expressed by authors through both single sentences and
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multiple paragraphs. Building on this thought, data was considered from all sections of the articles.
As there is no explicit structure to discussing BLP evaluations, interesting thoughts related to
usability components could appear throughout the article. MHT and | met at the 10% mark and
the 36% mark to ensure consistency in findings. After completing initial coding, we met again to
discuss our findings. If issues between codes were found, they were resolved through discussion.
Following this, a brief discussion took place between us on potential themes that exist in the data.
| then reviewed and organized all nodes into a hierarchical structure where sub-categories were
grouped into overall categories, which grouped into sub-themes, which ultimately grouped into
overarching themes. I then met with my primary supervisor (ChR) to discuss my interpretation of
the data, and the overall themes that | decided to keep. Themes were further discussed and finalized

in a committee meeting with my entire Thesis Advisory Committee (ChR, TC, and TS).
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4. Results
4.1 Studies that met Eligibility Criteria & Charted Data

The search strategy was adapted to and implemented in Scopus and ERIC (EBSCO),
yielding a total of 8626 titles after the removal of duplicates. Title and abstract screening,
conducted via the use of a questionnaire guide, assisted in removing 8118 studies, leaving 508
studies to be full-text reviewed. After full-text screening, 53 studies were found to match the
eligibility criteria, leaving 455 studies to be excluded. Of these 455 studies, 360 studies were
primarily excluded because they did not meet the requirements of what a BLP should include —
i.e. no learning management system was utilized, or the program did not apply asynchronous
online learning material for 30 to 79% of the educational program. Seventy-one studies were
excluded because they did not pertain to health professionals as defined by this study (e.g. the
study was evaluating a BLP for veterinary learners). The remaining 24 studies were excluded
because they did not conduct an empirical evaluation (n = 16) or did not evaluate for the concept
of usability or one of its components (n = 8). Figure 1 provides a diagrammatic summary of the
included and excluded studies. Table 2 presents a detailed summary of all extracted data from all

studies that met eligibility criteria.
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Figure 1: PRISMA flow diagram of included/excluded studies
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Table 2: Synthesized Table of Extracted Data for Studies that Met Eligibility Criteria

Authors/In Type of Description/Purpose | How Does | Country/ Usability Was the Method of Was
-text Health of the BLP the Study | Region of | Component overall Evaluation Questionnaire/
Citation Professional/ Label Study Being concept of | and Analysis Survey
Learner their Evaluated “Usability” Reliability
BLP? Explicitly Tested,
Evaluated/ Standardized,
Discussed? and/or
Validated if
utilized?
Alonso- Medical To improve Blended Spain Effectiveness; | No “Quasi- Not Indicated
Sardoén et students (6™ professional Learning Satisfaction experimental”
al., 2015 Year); competence in the pre- and post-
Practicing certification of causes survey.
family of death in the
doctors and Spanish National
interns Health System
Bohaty, Dental To teach pediatric Flipped United Effectiveness; | No Pre- and post- Not Indicated
Redfrod, & | students (2" | dentistry Classroom | States Satisfaction; survey (8
Gadbury- | Year) Efficiency items), which
Amyot, includes an
2016 additional 12
questions
administered at
the end of the
program only.
Surveys
included Likert
scales (1-5).
Thematic
analysis
conducted on
open-ended
questions.
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Bonnes et
al., 2017

Medical
residents
(internal
medicine)

To teach students in
an internal medicine
residency program

Flipped
Classroom

United
States

Effectiveness;
Satisfaction;
Efficiency

No

Kirkpatrick's
model of
evaluation level
1 and 2. Pre-
post survey
with Likert
scale (1-5);
comparison
between
students
enrolled in the
flipped
classroom
curriculum vs.
the traditional
course.

Study
functioned to
validate their
survey

Bosner,
Pickert, &
Stibane,
2015

Medical
students (4™
and 5™ Year)

To teach students
differential diagnosis

Inverted
Classroom

Germany

Effectiveness;
Satisfaction;
Efficiency

No

Pre- and post-
survey
(standardized
guestionnaire
form
University of
Marburg) with
Likert scales
(1-5); focus
group.

Standardized

Bossaer et
al., 2016

Pharmacy
students (3
Year)

To teach
pharmacotherapy
oncology

Flipped
Classroom

United
States

Effectiveness;
Satisfaction

No

ANCOVA
analysis on
examination
scores using
previous
academic
performance
variables (i.e.
undergraduate
GPA) as
covariates.
Summative

Not Indicated
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teaching
evaluation
(two-item
questionnaire).

Boysen-
Osborn et
al., 2016

Medical
students (1%
Year)

To teach advanced
cardiac life support

Flipped

Classroom

United
States

Effectiveness;
Efficiency

No

Comparison of
three written
evaluations
(multiple
choice
questions)
between
students taking
part in BLP vs
traditional
program.
Ungraded 10-
guestion
quizzes to
gauge student
compliance
with podcast
viewing.

Choi et al.,
2015

Nursing
students (1
Year)

To teach a course
called "Human Beings
and Health"

Flipped
Learning

South
Korea

Effectiveness;
Satisfaction;
Efficiency

No

Flipped Course
Evaluation
Questionnaire;
open-ended
questions;
focus groups.
Conventional
content
analysis.

Not Indicated

Crawford
etal., 2013

Practicing
nurses

To teach a course
called "Patient
Navigation in
Oncology Nursing"

Blended
Learning

Canada

Effectiveness

No

Questionnaire
(adapted from
standardized
questionnaire),
including a
Likert scale (1-
5) and

Standardized
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additional

open-ended
guestions.
Dominguez | Medical To teach a course on Inverted Colombia | Effectiveness; | No Pre- and post- Not Indicated
etal., 2017 | students (4" management of Classroom Satisfaction; test; generic
Year) trauma patients Efficiency institutional
questionnaire;
and evaluation
by Flipped
Classroom
Perception
Instrument
(FCPI).
Duque et Medical To teach students ina | Blended Australia | Effectiveness; | No Pre- and post- Not Indicated
al., 2013 students (3 geriatric medicine Learning Satisfaction; knowledge
and 4" Year) | rotation Efficiency assessment
instrument.
Eachempat | Dental To teach topics from Blended Malaysia | Effectiveness; | No Qualitative -
i, Kumar, students (3" dental pharmacology | Learning Satisfaction; thematic
& and 4" Year) | related to oral lesions Efficiency analysis of
Sumanth, and orofacial pain student
2016 reflections.
Edwards, Emergency To provide staff with | Blended United Effectiveness; | No Qualitative Indicates that
Kitzmiller, | department health information Learning States Satisfaction; analysis of 13- | the survey used
& staff members | technology training Efficiency question was pre-
Breckenrid | (RNs, nursing survey, existent, but
ge-Sproat, | assistants, and including does not use the
2012 unit Likert scale (1- | word validated
coordinators) 5). Responses
summarized
into
“satisfaction
score”, plus
additional
thematic
analysis
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Elebiary &
Al
Mahmoud,
2013

Nursing
students
(undergraduat
es — year not
explicitly
stated)

To teach a course
about information
technology for nurses

Blended
Learning

Saudi
Arabia

Effectiveness;
Satisfaction;
Efficiency

No

6-tool
descriptive
research
design,
including
comparison of
student grades
(enrolled vs.
not enrolled in
BLP); Student
Satisfaction
Survey (Likert
scale 1-5), and
teacher/course
evaluations.

Indicates that
the survey used
is a modified
version of the
Students'
Evaluation of
Educational
Quality Survey

Forrest,
2010

Practicing
midwives

To provide midwives
with increased
training and education
in perinatal mental
health education

Blended
Learning

United
Kingdom
(Scotland)

Effectiveness;
Satisfaction;
Efficiency

No

A modified
online
Objective
Structured
Clinical
Examination
(OSCE);
Evaluation of
portfolios of
reflective
accounts.

Furnes,
Kvaal, &
Haye, 2018

Nursing
students (3
Year)

To assist learners in
strengthening their
communication skills
in mental health
nursing

Blended
Learning

Norway

Effectiveness;
Satisfaction;
Efficiency

No

Exploratory
design;
questionnaire
with open-
ended
questions
(Likert scale 1-
5). Content
analysis.

Determined face
validity of the
questionnaire
through
discussion with
a reference

group
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Gilboy, Nutrition/diet | To teach the courses Flipped United Effectiveness; | No Survey with Reliability
Heinerichs, | etics students | "Professional Skills in | Classroom | States Satisfaction; Likert scale (1- | Tested (assessed
& (undergraduat | Dietetics™ and Efficiency 5) the Cronbach
Pazzaglia, es—year not | "Community alpha of the
2015 explicitly Nutrition" survey prior to
stated) utilizing it)
Goodie et Medical To teach behavior Blended United Effectiveness | No Attitude and Not clearly
al., 2011 students (3" change counselling Learning States Knowledge indicated -
Year - family assessment; 12- | mentions that
medicine item pre- and items were
clerkship) post-class derived from
assessment. questions
Additional 5 developed by
questions only | Martino et al.,
at conclusion. 2007
Gopalan & | Pharmacy To teach advanced Flipped United Effectiveness | No Comeparison of | -
Klann, students (1% physiology Teaching | States exam grades
2017 Year) between
different
cohorts (flipped
Vs. non-
flipped).
Gostelow et | Medical To teach social Flipped United Effectiveness; | No First level of Not Indicated
al., 2018 students (4% determinants of health | Learning Kingdom | Satisfaction; Kirkpatrick's
Year) Efficiency evaluation
model:
questionnaire
(Likert scale 1-
4); semi-
structured
group
interview;
thematic
analysis.
Green & Physiotherapy | To teach gross Blended Australia | Effectiveness; | No Retrospective Not Indicated
Whitburn, | students (2™ | anatomy Learning Satisfaction; cohort study of
2016 Year) Efficiency student grades

and student
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feedback
(“Likert-style
questions™).
Thematic and
content
analysis.

Howlett et
al., 2011

Medical
student (5%
Year)

To teach radiology
content

Blended
Learning

United
Kingdom

Effectiveness;
Satisfaction;
Efficiency

No

Questionnaire.

Not Indicated

Kangwanta
setal.,
2017

Pharmacy
students (2"
Year)

To teach the
principles of nutrition
for diabetes mellitus

Flipped
Classroom

Thailand

Effectiveness;
Satisfaction;
Efficiency

No

Test scores
compared
between
different
cohorts (flipped
VS. non-
flipped);
student
feedback via
15-item survey
(Likert scale 1-
5); plus open-
ended feedback
from two peer
instructors (not
affiliated with
course
development or
instruction).

Not Indicated

Koo et al.,
2016

Pharmacy
students (2"
Year)

To teach a
pharmacotherapy
course

Flipped
Classroom

United
States

Effectiveness;
Satisfaction;
Efficiency

No

Pre- and post
test scores
compared
between
different
cohorts (flipped
vs. un-flipped);
pre- and post-
course survey
(designed to

Indicates that
survey
questions were
adapted from a
validated survey
instrument of
student attitudes
toward televised
courses
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assess levels of
Bloom’s
Taxonomy of
Learning with
Likert scale 1-
5). Content
analysis.

Kuhl et al.,
2017

Medical
students (1%
Year)

To teach biochemistry

Inverted
Classroom

Germany

Effectiveness;
Satisfaction;
Efficiency

No

Exam marks
compared
between
different
cohorts; course
evaluation;
guestionnaire.
Indicates that
qualitative data
was collected
but did not
reference the
type of
qualitative
analysis that
was conducted
in the study.

Not Indicated
(but does
mention that the
guestionnaire
was derived
from a previous
study by
Rindermann et
al., 2001)

Langenau,
Lee, &
Fults, 2017

Osteopathic
medicine
students (3™
Year -
pediatric
clerkship)

To teach students in a
pediatric rotation

Blended
Learning

United
States

Effectiveness;
Satisfaction;
Efficiency

No

Osteopathic
Medical
Achievement
Test (120
items) scores
and final course
grades;
preceptor
evaluations (18
items, Likert
scale 1-10)
were compared
between the
standard

Not Indicated
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learning and
blended
learning
groups; post-
course survey.
Identifies
themes but
does not
discuss the type
of qualitative
analysis (i.e.
thematic,
content, etc.) or
provide a
reference to the
approach that
was used to
derive these
findings.

Leikola et
al., 2009

Practicing
pharmacists

To assist pharmacy
practitioners in
acquiring competency
in and accreditation
for conducting
collaborative
comprehensive
medication reviews
(CMRs)

Does not
refer to
BL or any
of its
synonyms

Finland

Effectiveness;
Satisfaction;
Efficiency

No

Evaluation of
participants’
learning
through learner
diaries; written
assignments
and portfolio.
Post-
intervention
survey (Likert
scale 1-5)

Not Indicated,
but survey
routinely used
by University of
Kuopio, Centre
for Training and
Development

Lorimer &
Hilliard,
2009

2" Year
students in a
Diagnostic
Radiology
and Imaging
BSc Honours
Program

To teach a course in
relation to radiology
and imaging

Blended
Learning

United
Kingdom

Effectiveness;
Satisfaction;
Efficiency

No

Two
questionnaires,
one for students
and one for
staff. Identifies
themes but
does not
discuss the type

Not Indicated
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of qualitative
analysis (i.e.
thematic,
content, etc.) or
provide a
reference to the
approach that
was used to
derive these
findings.

Makhdoom
etal., 2013

Medical
students (4™
Year - family
medicine
course)

To teach a family
medicine course

Blended
Learning

Saudi
Arabia

Effectiveness;
Satisfaction;
Efficiency

No

Dundee ‘ready
educational
environment
measure’ (50-
items, Likert
scale 1-4); the
‘objective
structured
clinical
examination’;
written
examination
with multiple-
choice
questions;
analysis of case
scenarios -
comparison
between
intervention
and non-
intervention
groups.

Validated

Mary,
Julie, &
Jennifer,
2014

Midwifery
students (1%
Year)

To teach a course on
Research, Evidence
and Clinical Practice

Blended
Learning

Australia

Effectiveness;
Satisfaction;
Efficiency

No

University-
based course
evaluations
(Likert scale 1-
5)

Not Indicated
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Matsuda,
Azaiza, &
Salani,
2017

Nursing
students
(accelerated
undergraduate
S — year not
explicitly
stated)

To teach a course on
evidence-based
nursing practice.

Flipped

Classroom

United
States

Effectiveness;
Satisfaction;
Efficiency

No

2 Surveys (one
after pre-class
module, one at
end of
semester) with
Likert scale (1-
5); plus
qualitative
questions.
Conventional
content
analysis.

Not Indicated

McLaughli
n et al,
2014

Pharmacy
students (1%
Year)

To teach the course
Basic Pharmaceutics
Il (PHCY 411)

Flipped

Classroom

United
States

Effectiveness;
Satisfaction;
Efficiency

No

Pre- and post-
course surveys.

Not Indicated

McLaughli
netal,
2015

Pharmacy
students (2"
Year)

To teach Venous
thromboembolism
(VTE) to students
enrolled in a
pharmacotherapy
course.

Blended
Learning

United
States

Effectiveness;
Satisfaction;
Efficiency

No

Comparison of
engagement
and
performance
based on online
module access;
pre-and post-
test; response
to in-class
Automated
Response
System; exam
performance;
survey.

Not Indicated

Milic et al.,
2016

Medical
students (3™
Year)

To teach introductory
medical statistics

Blended
Learning

Serbia

Effectiveness;
Efficiency

No

Comparison of
grades (20
multiple choice
test, plus final
knowledge test)
between
students taking
partin a
blended
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Mohanna,
Waters, &
Deighan,
2008

General
Practice
Trainers

To teach a “Modular
Trainers Course”
which provided
instruction on General
Practice Specialty
Registrars

Blended
Learning

United
Kingdom
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Satisfaction;
Efficiency

No

Participant
feedback
(Likert scale 1-
4). Identifies
themes but
does not
discuss the type
of qualitative
analysis (i.e.
thematic,
content, etc.) or
provide a
reference to the
approach that
was used to
derive these
findings.

Not Indicated




Morton &
Colbert-
Getz, 2017

Medical
students (1%
Year)

To teach a required
integrated basic-
science course called
Foundations of
Medicine

Flipped

Classroom

United
States

Effectiveness;
Satisfaction;
Efficiency

No

Comparison of
final exam
marks between
students that
took part in the
FC vs those in
the LC; learner
evaluations.
Evaluations
derived from
Bloom’s
taxonomy.

Not Indicated

Ocak &
Topal, 2015

Medical
students (1%
and 2" Year)

To teach an anatomy
course

Blended
Learning

Turkey

Effectiveness;
Satisfaction;
Efficiency

No

Focus Groups
with purposive
sample of
students with
high, medium
and low
academic
scores. Content
analysis.

O'Connor
etal., 2016

Medical
students (3
and 4" Year -
radiology
clerkship or
elective)

To teach
neuroimaging content

Flipped
Learning

United
States

Effectiveness;
Satisfaction;
Efficiency

No

19-item
electronic
survey;
shortened
version of the
class-related
emotions
section of the
Achievement
Emotions
Questionnaire;
pre- and post-
test.

Validated

Ohetal,,
2017

Nursing
students
(undergraduat
es— year not

To teach a flipped
learning nursing
informatics course

Flipped
Learning

South
Korea

Effectiveness;
Satisfaction;
Efficiency

No

3 levels of
Kirkpatrick's
evaluation
model: 10-item

Not Indicated
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Ohtake et
al., 2018

Health
professional
students
(dental
medicine;
dietetics;
medicine;
occupational
therapy;
pharmacy;
physical
therapy;
social work;
speech
language
atholo

To teach an
interdisciplinary
evidence-based
practice course

Flipped
Classroom

United
States

Effectiveness;
Satisfaction
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Module
quizzes;
Readiness for
Interprofession
al Learning
Scale (RIPLS),
plus survey
with Likert
scale (1-5).

Validated




pathology;
exercise
physiology;
oral health)
Peisachovic | Nursing To teach a first-year Flipped Canada Effectiveness; | No Student grades; | Not Indicated
hetal., students (1% course on health Classroom Satisfaction; feedback
2016 Year) assessment Efficiency (comparison
between
different cohort
of students -
intervention vs
no
intervention).
Phillips, Pharmacy To teach three Blended United Effectiveness; | No Exam grades; Not Indicated
Schumache | students (1%, | courses: (1) small Learning States Satisfaction; student survey;
r, & Arif, 2 and 3r ambulatory care; (2) Efficiency and additional
2016 Year) cardiovascular open-ended
pharmacotherapeutics; questions asked
and (3) evidence- to faculty.
based medicine Thematic
analysis on
open ended
questions.
Popovic et | Medical To teach physiology Blended Monteneg | Effectiveness; | No Comparison of | Not Indicated
al., 2018 students; Learning ro Satisfaction; grades on
dental Efficiency assessments
students; between
pharmacy intervention
students and non-
intervention
group; survey
(Likert scale 1-
5); use of
online material.
Rose etal., | Emergency To teach a course on Flipped United Effectiveness; | No Pre- and Post- | Not Indicated
2016 medicine pediatric emergency Classroom | States Satisfaction; test; survey.
residents medicine Efficiency Zaption
(Post analytics to
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Graduate
Year 3)

determine
levels of
interaction with
online content.

Rose et al.,
2018

Emergency
medicine
residents

To teach a course on
pediatric emergency
medicine

Flipped
Classroom

United
States

Effectiveness;
Satisfaction;
Efficiency

No

Pre- and post-
test; survey.
Zaption
analytics to
determine
levels of
interaction with
online content.

Not Indicated

Salajegheh
etal., 2016

1stand 2
Year medical
students

To teach radiology
interpretation skills

Blended
Learning

Australia

Effectiveness;
Satisfaction;
Efficiency

No

Pre- and post-
test; survey.
Identifies
themes but
does not
discuss the type
of qualitative
analysis (i.e.
thematic,
content, etc.) or
provide a
reference to the
approach that
was used to
derive these
findings.

Not Indicated

Stewart et
al., 2013

Undergraduat
e medical
students (year
not explicitly
stated -
pediatric
clerkship)

To improve newborn
examination
skills/neonatology

Blended
Learning

Australia

Effectiveness;
Satisfaction;
Efficiency

No

Performance of
newborn
examination on
standardised
assessment
compared
between
blended
learning and

Not Indicated
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control group;
guestionnaire.
Tangetal., | Medical To teach an Flipped China Effectiveness; | No A questionnaire | Adapted from a
2017 students (4" | ophthalmology Classroom Satisfaction; modified from | questionnaire
Year clerkship Efficiency Paul that was
ophthalmolog Ramsden’s previously
y clerkship) Course reliability tested
Experience and validated
Questionnaire
and Biggs’
Study Process
questionnaire
with verified
reliability and
validity.
Ward et Practicing To teach a course on Blended United Effectiveness | No Survey. Not Indicated
al., 2011 nurses occupational health Learning States
nursing
Wong et 1t Year To teach 3 classes on | Flipped United Effectiveness; | No Exam scores; Not Indicated
al., 2014 pharmacy cardiac arrhythmias Teaching | States Satisfaction; 15-item survey
students Efficiency (Likert scale 1-
4); student
feedback
(comparison of
intervention
and non-
intervention
groups).
Ye & Nursing To teach a course on Does not | United Effectiveness; | No Pre- and post- Not Indicated
Smith, students sleep education refer to States Satisfaction; quiz; student
2015 (senior level BL or any Efficiency feedback
students — of its (Likert scale, 1-
year not synonyms 10).
explicitly
stated)
Zomorodi | Graduate To teach a course on Blended United Effectiveness; | No Pre- and post- | Validated
etal., 2017 | health population health and | Learning States Satisfaction assessment;
professional clinical emersion reflection
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*Note that only studies that were published and indexed prior to September 21, 2018 were included in this study.
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4.2 Quantitative Analysis of Extracted Data

The oldest study that was included in this review was published in 2008. An overall
increasing trend was identified in relation to the number of studies published each subsequent year.

Please see Figure 2 below.

Figure 2: The number of studies that met eligibility criteria by year of publication

14

12

| ||
0-.-I-III

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Year

Number of Studies
[e)] [o0]

S

N

*Note that only studies that were published and indexed prior to September 21%, 2018 were

included in this study.
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Included studies looked at BLPs for a plethora of different populations in the field of health
professions education including: medical learners, nursing learners, pharmacy learners, practicing
midwives, and healthcare staff. Studies also came from around the world: North America, South
America, Europe, Asia, and Oceania. When looking at the trend for naming BLPs, the label
Blended Learning was exclusively used between 2008 and 2013. From 2014, studies began to
primarily utilize the Flipped Learning/Classroom/Teaching model, rather than the general Blended

Learning model. Please see Figure 3 below.

Figure 3: The frequency of labels used to refer to “blended learning” by year
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Year
M Blended Learning M Flipped Classroom/Learning/Teaching
B Inverted Classroom B Does not refer to BL or any of its synonyms

*Note that only studies that were published and indexed prior to September 21%, 2018 were

included in this study.
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Most included studies came from the United States, followed by Australia, and then the
United Kingdom. Most studies from the United States also employed the use of a Flipped
Learning/Classroom/Teaching model. Australia, the United Kingdom, primarily use the term
“Blended Learning.” Only Germany and Columbia used the term “Inverted Learning.” Please see
Figure 4 below for an overview of the total number of studies that were included from each

country/region, and how these studies were named in their respective countries/regions.

Figure 4: Total number of studies that met eligibility criteria from each country/region and the

labels used to refer to blended learning by each respective country/region
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*Note that only studies that were published and indexed prior to September 21%, 2018 were

included in this study.
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Importantly, no study that met eligibility discussed or evaluated the overall concept of
“usability.” When visualizing the frequency of evaluations conducted on individual usability

components (effectiveness, efficiency, and satisfaction) identified through qualitative content

analysis, no significant trend was identified. Please see Figure 5 below.

Figure 5: Frequency of usability components being evaluated by year

35

30

25

20

15

10

Frequency of Assessment for
Indivudal Usability Components

M Efficiency
B Satisfaction 1

M Effectiveness 0

*Note that only studies that were published and indexed prior to September 21%, 2018 were

included in this study.
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When visualizing the frequency of studies by their specific population cohorts, it can be

noted that most of the studies that met eligibility criteria focus on medical learners (24/53),

followed by pharmacy learners (12/53), and thirdly, nursing learners (8/53). Please see Figure 6

below.

Figure 6: Visualization of the frequency of studies by their specific population cohorts
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*Note that only studies that were published and indexed prior to September 21%, 2018 were

included in this study.

Page 66 of 130



Forty-seven out of the 53 studies (88.7%) utilized some sort of survey/questionnaire or
course evaluation/feedback tool. Most of these instruments measured learner perceptions of the
BLP they took part in (i.e. how satisfied were learners with their experience participating in the
BLP). At times, studies also included evaluations on instructor/faculty perceptions (i.e. how
enjoyable or useful they perceived the program to be). Twenty-five out of the 47 studies (53.2%)

that used instrument, made explicit use of the Likert scale.

Thirty-one out of 53 studies (58.5%) explicitly indicated that a change in learner attitudes,
knowledge, skills, and/or overall learning was evaluated. These evaluations were often done
through a pre-post quiz/test design. Many studies utilized a combination of methods to measure

the overall effects of BLPs.

Out of the 47 studies that utilized some sort of survey/questionnaire, or course
evaluation/feedback tool, only 17 (36.2%) studies discussed to some extent if their instrument was
reliability tested, standardized, or validated. More specifically, 4 studies (8.5%) clearly indicated
that they utilized a validated instrument. Three studies (6.4%) indicated that their tool was
standardized. One study (2.1%) conducted a reliability evaluation (evaluation of Cronbach Alpha)
prior to the application of their instrument. One study (2.1%) indicated that the survey that was
utilized was routinely used by the university in which the evaluation took place but did not mention
if appropriate research was conducted to standardize or validate the survey. One study (2.1%)
determined the face validity of the questionnaire through discussion with a reference group. One
study (2.1%) indicated that it was conducted to validate their instrument. Three studies (6.4%)
indicated that their instrument was adapted/modified from one that was previously validated and/or
reliability tested. Three studies (6.4%) indicated that the survey that was used was either pre-

existent or adapted from a previously developed instrument but did not mention if the instrument
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was previously reliability tested, standardized, or validated. Among these 17 studies that indicated
or discussed validation, reliability testing, or standardization, tools utilized in these studies were
not identified as being specifically developed to evaluate BLPs. Rather, these tools were developed
to measure concepts such as “communication” or “learning” in general, and not specifically within

the context of a BLP.

Three out of the 53 studies (5.6%) applied focus groups as a method of BLP evaluation.
One out of 53 studies (1.9%) utilized semi-structured group interviews as its method of BLP
evaluation. Interestingly, 7 studies (13.2%) applied content analysis and 6 studies (11.3%) applied
thematic analysis to data collected through open-ended questions, learner feedback, or learner
reflections. Five studies (9.4%) identified themes from their data or mentioned that qualitative data
was collected in their study but did not reference the type of qualitative analysis technique that

was used.

Most studies that met eligibility criteria did not follow or refer to any formal evaluation
framework when evaluating their BLP. Only 3 studies (5.6%) [84, 100, 120] referenced the 4-level
Kirkpatrick model of evaluation [75, 76]. Out of these 3 studies, one completed only the 1% level
of evaluation, another completed the 1%t and 2" level of evaluation, and the last study completed

the 1%t through 3™ levels of evaluation.
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4.3 Qualitative Thematic Analysis

All retained materials for this scoping review were coded independently by two reviewers,
MHT and AA. The reviewers met three times during the coding process — at the 10%, 36% and
100% marks. Each meeting confirmed that both reviewers had analyzed the materials similarly, in
that the codes were alike in nature and frequency. In the final meeting, potential themes that could
be interpreted from our readings of the data were discussed. Following this, the initial codes were
restructured into three hierarchical themes based on Braun & Clarke’s framework for conducting
thematic analysis [74]. Themes were further developed and refined through discussions with my
thesis committee members and particularly with my primary supervisor ChR. Following the initial
inductive semantic thematic analysis of the studies retained in this scoping review, a deductive

analysis was carried out to assist in further analyzing and bring structure to the data.
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Part 1: Inductive Analysis
Theme 1: Avoiding the ‘Usability’ Label and Using Undefined Related Terms

As noted in the quantitative synthesis developed above, one of the more striking themes
emerging from the qualitative analysis is that none of the works retained for this review employed
the term “usability” when reporting BLP evaluations. Having in mind the definition of usability
adopted in this study, | found that several other terms and concepts that can be related to usability
in BLPs have been used across studies; for instance: “appropriate” [94, 104, 108]; “clear” or
“clarity” [101-105, 110, 111, 118, 120, 128, 129, 132]; “easy” or “ease-0f-use” [88, 102, 118, 125,
129, 132]; “efficacy” [105, 110, 114, 119]; “favourable” [88]; “flexibility” [88, 91, 93-102, 108,
109, 111, 114, 118, 122, 124, 125, 127, 128, 130]; “helpful” [101, 105, 130, 132]; “informative”
[96]; “useful” or “usefulness” [85, 86, 88, 89, 91, 100, 105, 106, 110, 115, 118, 119]; “utility”
[111]; and “worthwhile” [111]. What is more, whereas each of these ‘alternative’ terms have a
specific connotation, interpretations of these words could be quite ambiguous, as illustrated by the

following excerpt:

“Using a 4-point Likert scale (strongly agree, agree, disagree, strongly disagree), students
were asked to rate the helpfulness of the pre-class lecture recording, clarity of learning

objectives, and overall effectiveness of the flipped method” [italics are mine] [132].

Here, the word helpfulness seems to be initially related to the idea of assisting learners in
their understanding. However, without a clear definition or reference provided by the authors, the
word helpfulness could have many other subjective interpretations, depending on various factors,
i.e. learners’ mood when completing the evaluation. Furthermore, when conducting evaluations

without clear definitions, learners may also use synonyms to assist in their understanding of
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specific terms. In this case, helpfulness could be regarded as a synonym for usefulness or
beneficial, just to name a few. Once again, both synonyms have specific connotations and can be

interpreted differently when clear definitions or frameworks are not present.

Ease-of-use is often considered to be a misrepresentation or a highly simplified version of
the concept of usability [21]. Interestingly, as mentioned above, ease-of-use was one of the
terms/concepts that was consistently discussed across multiple studies. When discussing this
concept, the authors applied it exclusively to the technological components of their BLPs. Still,
some level of ambiguity towards this concept exists as studies either fail to define the term or they

appear to ascribe different connotations to it. Refer to the following two excerpts:

“[Online case discussions] were introduced to provide the students with the opportunity to
discuss case scenarios with a moderator-the forum needed to be easy to use, available to
all students, to support images and video and to be secure from non-module user access.
The solution was provided by an open-source social networking plugin to the [Virtual

Learning Environment] ...” [italics are mine] [102].
And:

“Easily used media platforms may also influence student satisfaction. In the feedback,
many students stated preferring voice-over PowerPoint slides to the WebEx video
recordings because they found the former easier to navigate (i.e. find/repeat specific
content), and the PowerPoint slides received fewer complaints regarding technical issues

than the WebEx video recordings received” [italics are mine] [132].

In the first excerpt, ease-of-use appears to be discussed as a separate concept from that of

availability and access. Whereas in the second excerpt, ease-of-use is linked to the concept of
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navigation and technical difficulties. Again, without the provision of an explicit definition or a
framework that guides the use of terminology, ambiguity in the interpretations of terms and

concepts by authors is shown to result.

Another example that is worth highlighting is the confusion around the term useful or the
concept of usefulness. Unlike the term ease-of-use which was applied only to technological aspects
of BLPs, the term useful was applied across various aspects of BLPs. The way in which the word
useful and the overall concept of usefulness was applied and interpreted seemed to differ between

learners and authors across studies. Refer to the following two excerpts:

“The students preferred learning the course online since the crowded setting decreased the
laboratory’s effectiveness and access to the resources out of the class was useful for their
learning. ‘It was like a course for us. It is like we are taking a class for 1 or 2 more hours

at home. From this point, it was very useful ™’ [italics are mine] [118].
And:

“After completion of their ICA in geriatric medicine, 88% of the students agreed that
WebCT was a useful tool for this rotation. When the students were asked about their
perceptions of the use of a paper-based portfolio, 68% agreed that they felt comfortable

using it whereas 16% somewhat disagreed with this statement” [italics are mine] [91].

In the first excerpt, the authors discuss the concept of usefulness as related to that of
accessibility based on what a learner has reported. When reading the learner’s perception however,
the connotation of the term useful becomes relatively unclear. Their sentence seems to be referring
to both the accessibility and the increased amount of time the learner can spend learning the

material at home. In the second excerpt, the term useful is however linked to the idea of comfort

Page 72 of 130



in use. This could be considered in line with the term ease-of-use as discussed earlier. Therefore,
once more, terms and concepts, when left undefined or referenced allow for ambiguity of
interpretations to arise, and in this case, not just between authors of studies, but also between the

interpretations of authors and participants of the same study.
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Theme 2: Confusing Conceptualization of the Components of Usability (i.e. Effectiveness,

Efficiency, & Satisfaction)

Whereas the term usability was not used across the retained studies for this review, terms
referring to the specific components of usability do appear consistently. The conceptualization of
these terms, however, differs significantly across studies. This theme functions to capture and
analyze the ambiguity surrounding the way in which these terms were discussed across the studies

that were retained for this review.
Effectiveness

Effectiveness was explicitly used in most of the studies that were analyzed for this review.
Although widely applied, the interpretation of this word was seldom unanimous. No study
provided a framework to define this term, but often associated the term with unique ideas or

concepts specific to each study. For instance, refer to the following two excerpts:

“Our results are in agreement with those of other studies on the effectiveness of e-learning
as part of blended learning, which showed that students’ engagement was increased, and
their perception of the educational environment was improved. The only domain that was
affected negatively by blended learning in our study was the social perception. Thus,
although the use of technology in teaching is effective and is perceived as such, it requires
a cultural change in learning practice that might not be easy for everyone” [italics are mine]

[109].
And:

“When the findings on the effective learning of [Blended Learning Environment] were

analyzed, students stated that the images made learning long-lasting; made learning easy
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for the students; and helped the students get prepared before the class ... The students
preferred learning the course online since the crowded setting decreased the laboratory’s
effectiveness and access to the resources out of the class was useful for their learning ...”

[italics are mine] [118].

In the first excerpt, effectiveness is discussed as related to the concepts of learner’s
engagement and perception. Whereas in the second excerpt, the concept of effectiveness is related
to several different concepts including: permanence of learning, ease-of-learning, and assistance
with pre-class preparation. The second excerpt goes on to discuss the effectiveness of laboratory
settings, however, the interpretation of what the authors of the second excerpt are saying here is
quite confusing even to us as there seems to be a lack of punctuation. Regardless, there seems to
be a link between effectiveness and the number of learners taking part in a laboratory activity.
Ultimately, these two excerpts function nicely in illustrating how authors across studies interpret

the term effectiveness differently.
Efficiency

Although studies were often discussing the concept of efficiency as can be seen through the
results of the qualitative content analysis shown above (refer to Table 2), studies did not often
apply the label of efficiency. In the few instances that the term was explicitly applied, the

connotation that authors apply to it differ. For instance, refer to the following two excerpts:

“Although a well crafted and captivating lecture presentation seems like an efficient way
for an instructor to cover course content, converging evidence implies that listening to a
classroom lecture is not an effective way to promote deep and lasting student learning”

[italics are mine] [99].
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And:

“Students frequently claim that they prefer podcasts to real-time instruction because they
can both speed up the podcast, running at 1.5 or 2X speed, as well as review portions of
podcasts that they need to see again. They view this as more efficient” [italics are mine]

[87].

When analyzing these two excerpts, the connotation that authors ascribed to the concept of
efficiency can be seen to differ drastically. Whereas the first study relates the idea of “well-crafted”
and “captivating” lectures to efficiency, the second study discusses efficiency as related to the

concept of time (i.e. speed of learning) and the ability to review parts of lectures.

However, it should be noted that in the retained studies for this review, what was found to
be much more common was that studies often discussed concepts associated with efficiency (i.e.
time, human effort, cost) without adding any labels to their descriptions. Refer to the following

excerpt for an illustration:

“The time required by students to complete the asynchronous online lectures was less than
the time allocated for the lectures for three of the five lectures ... The magnitude of the
difference ranged from 12-22 minutes under the allocated time, which means that students
spent 24-28% less than the allocated time for these lectures. For two of the lectures in the
elective course, the students spent more time (range 3-5 minutes, representing 4-6% of
allocated contact hours), but this difference was not significant. Student-reported time to
complete the online lectures differed from the time measured by Articulate Online for all
of the online lectures in all of the courses. In all instances, students estimated that it took
them longer than it actually did to complete the online lecture. Students overestimated the

time to completion by an average of 24.8 minutes per hour lecture” [124].
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These types of statements were common across the retained studies for this review.
Therefore, with regards to efficiency, | have identified that there is not only a poor application of

this label, but a significant amount of ambiguity regarding its connotation.

Satisfaction

Satisfaction was discussed across most studies included in the included studies; the word
“satisfaction” was nonetheless not always applied. Instead, the words “positive” and “negative”
were often applied to indicate learner perceptions. The ambiguity in relation to this concept arises
through two specific issues: (1) each study applied different connotations to the concept of
satisfaction (i.e. different terms are related and ascribed to satisfaction across studies); and (2)
studies differ regarding what their focus of evaluation was: either on the satisfaction of specific
components of the BLP or the entire program in general. The following three excerpts properly

illustrate this result:

“Satisfaction has been widely used as one of the important parameters to evaluate learning
effectiveness in academic institution. Higher student satisfaction is the results of good
learning. In addition, the present study found significant differences in course satisfaction
between the blended learning sections and the classical section, with blended students
reporting a higher level of class satisfaction. The blended learning design focused on active
learning in the classroom portion of the course; the students might have rated higher

satisfaction due to the enjoyment of the blended design” [italics are mine] [94].
And:

“The positive student evaluations and outcomes of this course demonstrate that it is

possible to effectively engage students in research courses when the right ingredients are
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combined. The tangible and lucid link to practice throughout this course is clearly a key

element in its success...” [italics are mine] [110]
And finally:

“A poor attitude toward online learning is not a reflection of dissatisfaction with the
subject. Students have generally perceived the online quizzes as a positive learning
experience. Survey results regarding online learning quizzes are consistent across all years

of the survey.” [italics are mine] [122].

As can be seen from these excerpts, the first two studies discuss satisfaction as a concept
that is used to measure effectiveness, whereas the last study does not link satisfaction and
effectiveness in the same way. Rather, satisfaction is discussed in this last study in relation to the
concepts of attitudes and experiences. Furthermore, each excerpt indicates that studies either use
different labels to orient the focus of evaluations when discussing satisfaction: the first discussed
learner satisfaction regarding the BLP; the second discussed learner satisfaction regarding the
course (which essentially refers to the BLP); and the last study discussed satisfaction regarding

online learning and specifically the online quizzes.

Page 78 of 130



Theme 3: Lack of Consensual Approach to Evaluation

The qualitative analysis of articles selected for this scoping review has evidenced that
conceptual and definitional ambiguity concerning usability and its primary components has been
accompanied by an absence of a consensual approach to evaluating this phenomenon in the context

of BLPs.

Studies did not explicitly discuss the methodological approach they undertook when
completing their study. Furthermore, each study adopted a unique set of methods to evaluate these
concepts (i.e. each study used a unique questionnaire/survey or evaluation/feedback tool). Each
study also had a different focus of evaluation, where some studies put a greater emphasis on
evaluating the e-learning component, and others focused more heavily on the in-person
component, and others attempted to evaluate the BLP as a whole (i.e. rather than asking questions
specific to each component of the BLP, questions were made more general — e.g. “did you enjoy

your experience with the BLP?”).

Many studies often attempted to complement subjective measures (i.e. learner perceptions
found through questionnaires) with objective measures (i.e. changes in grades through pre-post
tests). In this case, it seemed necessary for data collection methods to be unique because each BLP
covered different content and so it would make sense for pre-post tests to be BLP-specific.
Nevertheless, not every author decided it was necessary to measure their BLPs subjectively and
objectively. For instance, some studies only looked at perceptions through questionnaires, whereas

others only completed analysis on learner grades.

Tools utilized by authors differed in their items (i.e. the questions they asked), and in the
way the items were evaluated. For instance, most studies used Likert Scales for their items, but the

scales were either 1-4, 1-5, or 1-10 depending on the study. Some authors included open-ended
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responses in their tools. These works varied in their analysis of these open-ended responses. In
these cases, some studies were found to use thematic analysis, some used content analysis, and
others discussed themes or findings for analyzing these open-ended responses without explicitly

indicating which type of qualitative analysis method was utilized.

Many studies did not explicitly discuss if their tools were validated, reliability tested,
and/or standardized. The tools that were utilized in each study differed in the effects that they were
measuring. For example, in one study, scholars utilized a shortened version of a validated
questionnaire called the Achievement Emotions Questionnaire. This was used to measure
“achievement emotions related to the course” [119]. The items of this tool seemed relevant to some
extent in measuring aspects of learner satisfaction and perceived effectiveness with the program
in general. Another validated tool that was used in an included study by scholars was the
Evaluation for Interprofessional Team Communication Scale [134]. This tool was used as a

measure of team collaboration, which can be considered a potential measure of effectiveness.

As discussed in the quantitative analysis, three studies referenced the 4-level Kirkpatrick
model of evaluation [84, 100, 120]. This model has been largely used for evaluating educational
programs. However, when observing how this model was utilized in each of the three studies
retained for this scoping review, results were disparate. Each of the three studies conducted
different levels of evaluation. Although evaluations of satisfaction can be seen in each study,
different tools were used to measure satisfaction. When analyzing the third study [120] that
conducted evaluations on levels 1 through 3 of the Kirkpatrick model, measures of satisfaction
and measures that can be considered as corresponding to effectiveness (based on ISO definitions)

can be made.
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Interestingly, authors indicate that reflection had taken place regarding how they planned
to conduct their evaluations or why certain evaluation methods were or were not utilized. Refer to

the following excerpt:

“We are aware that the presence of a control group improves the scientific rigor of the
study, but it was not used because the classic formative intervention has proven to be
effective, and it would therefore be unethical to deprive a group of learners of Medicine

and/or doctors of this model” [82].

In this regard, our analysis has helped identify seven “take home” ideas steaming from

researchers’ reflective stance regarding what BLP evaluations should consist of:
(1) Evaluations should address the in-class and online learning aspects separately;
(2) Evaluations should also consider the BLP as a whole;
(3) Control groups could be beneficial when comparing results within a study;
(4) A need exists to measure long-term changes in learners;
(5) Utilizing an evidence-based approach to evaluation is critical;

(6) Evaluations should consider both objective measures such as grades, and subjective

measures such as perceptions on satisfaction;
(7) Multiple strategies should be used to comprehensively evaluated the effects of BLPs.

It should be noted that although these seven ideas were consistently discussed across
studies, perceptions on these ideas or the ways in which they were evaluated differed significantly

across studies, further indicating the lack of consensus regarding evaluation approaches for BLPs.
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Part 2: Deductive Analysis
ISO Framework

Terms used in all studies that were retained for this scoping review seemed quite
ambiguous, and the evaluations that were conducted appeared significantly disparate. | thus
decided to apply a deductive approach to the thematic analysis after completing the inductive
analysis, where the ISO framework for usability [21] guided further understanding of the data.
Through this further analysis it can be noted that an implicit reference to the concept of usability
was made throughout the included studies, and particularly in the studies that evaluated for more
than one usability component, yet again without naming them as such. The following four
definitions outlined in the ISO were used to guide this deductive analysis [21]:

(1) “Usability is an outcome of use” and is defined as “the extent to which a system, product

or service can be used by specified users to achieve specified goals with effectiveness,

efficiency and satisfaction in a specified context of use.”

(2) “Effectiveness is the accuracy and completeness with which users achieve specified

goals” and it “represents the extent to which actual outcomes match intended outcomes.”

(3) “Efficiency is the resources used in relation to the results achieved” where “resources
are considered expendable” and “resources include: time, human effort, money and

materials.”

(4) “Satisfaction is the extent to which the user’s physical, cognitive and emotional
responses that result from use of a system, product or service meet user's needs and
expectations.” It is important to note that “satisfaction influences user behaviours and

accomplishments.”
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Note that effectiveness, efficiency, and satisfaction can be evaluated as observable
outcomes (objective measurements) or through user’s perceptions of the outcome (subjective
measurements) [21]. Also note that systems, products or services can be: effective without being
efficient or providing users satisfaction; or efficient without being effective or satisfying; or

provide users with satisfaction without being effective or efficient [21].
Usability as a Means for Increased Consistency in Labelling

With these definitions and notes in mind, it became relatively easy for me to replace the
different labels that authors used across studies with the above terms. For instance, in the quote
“students also perceived that the FLM is a useful and favourable method. However, findings from
previous studies of students’ satisfaction with the FLM were inconclusive” [88], the word useful
could potentially be replaced by effective and the term favourable could be replaced by satisfying.
By replacing these words with terms that are defined and guided by an established framework,
increased comparability and generalizability of results can be achieved because it would allow for
all stakeholders (i.e. learners that complete questionnaires, researchers that administer
questionnaires, and individuals that read and learn form these studies) to be on the same page in
terms of what the words they are using mean, and how these terms could be evaluated for.

It could also be noted that applying ISO definitions for usability concepts enables authors
to become significantly more succinct and transparent throughout their studies. For instance, in
the following excerpt — which was previously discussed in theme 1 — the word helpfulness was

interpreted to be abstract and relatively ambiguous:

“Using a 4-point Likert scale (strongly agree, agree, disagree, strongly disagree), students
were asked to rate the helpfulness of the pre-class lecture recording, clarity of learning

objectives, and overall effectiveness of the flipped method” [132].
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When using the 1ISO framework, helpfulness could be interpreted as an overarching concept
which combines perceived effectiveness, efficiency, and satisfaction. If the author was to utilize
these three terms independently, greater clarity for learners completing the survey and for authors

that attempt to compare and learn from this study’s evaluation methodology can be achieved.

Continuing, the following excerpt indicates how the concept of usability can allow for
increased consistency regarding the definitions that authors ascribe to their terms and thereby, what

constitutes and evaluation for that term:

“Our results are in agreement with those of other studies on the effectiveness of e-learning
as part of blended learning, which showed that students’ engagement was increased, and
their perception of the education environment was improved. The only domain that was

affected negatively by blended learning in our study was the social perception” [109].

When reading this excerpt, the authors indicate that effectiveness is determined by: (1)
learners’ engagement, a concept that seems to fit well under the usability component of efficiency
as it related to the idea of human effort; and (2) their perceptions of the educational environment,
a concept that seems to fit well under the usability component of satisfaction. This would mean
that the author would evaluate for effectiveness as a measure of increased satisfaction. 1SO
indicates that effectiveness, efficiency, and satisfaction are independent, but related concepts [21].
This implies that perceived effectiveness may be affected by satisfaction and efficiency but is not
entirely dependent on these concepts. Therefore, the authors in this case would need to further

develop their analysis.
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Interpreting Usability from Results Sections — A Comprehensive Example

My deductive analysis of the works retained for this scoping review revealed that, taking
into account terms and synonyms, all studies addressed at least one or more component of usability
(namely effectiveness, efficiency, satisfaction), and at times, studies also addressed ‘accessibility’
and ‘user experience’, two concepts which ISO describes as being critical and closely related to
usability [21]. The following excerpt illustrates how a typical study within the studies retained for
this review discussed the results of their BLP evaluation, and more specifically, how the terms
authors used could be interpreted as synonymous with the concept of usability and its related

concepts.

“The feature of the course that participants liked most was the eLearning modules. They
found them very interactive, creative, easy to understand, and useful in addressing multiple
learning styles. Participants appreciated the accessibility and self-paced nature of the
eLearning modules. The participants also valued the peer-reviewed journal readings and
reported that these readings complemented the material presented in the modules and
reinforced current practice issues and evidence-based practice. Participants reported that
the discussion forums, which were another interactive part of the course, allowed nurses

an opportunity to share opinions, knowledge, and practice experiences” [89].

In this excerpt, several results are illustrated — each of which was identified through
analysis as strongly associated with components of usability and its related concepts of user
experience and accessibility. The usability concept of effectiveness can be interpreted from “easy
to understand.” Where perceptions regarding emotional, cognitive, and physical responses to the
program are made (i.e. “participants liked ...” and “participants valued”), reference to the usability

concept of satisfaction can be interpreted. Where perceptions regarding the resources used in
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relation to the results that are achieved are made (i.e. “readings complemented the material
presented in the modules and reinforced...”), reference to the usability concept of efficiency can
be interpreted. The concept of accessibility is discussed explicitly in the above excerpt. Where
general learner perceptions regarding their interaction with the BLP are made (i.e. participants
appreciated the ... self-paced nature of the eLearning modules), the concept of user experience can

be interpreted as being applied.
Consistency in Application of Concepts to Evaluate Usability Components

When using the deductive approach to analyze the 53 studies that were retained for this
review, 31 key concepts associated with each of the components of usability (i.e. effectiveness,
efficiency, and satisfaction) and its related concepts (i.e. user experience and accessibility) were
found to be consistently evaluated across studies. These key concepts include: change in
knowledge, change in skills, perceptions, and cost-benefit analysis to name a few. Studies often
did not label these concepts. Rather, many of them were interpreted through the items present in
their evaluation instruments. To see a full list of these concepts and which usability

components/related concepts they fit under, please see Appendix 4.
Benefits of BLPs — Implicit References to Usability

Lastly, through deductive analysis, it could be noted that authors often utilize the
components of usability and its related concepts of accessibility and user experience to discuss the
benefits of BLPs in both the introduction and discussion/conclusion sections of their studies. For
example, some studies discussed the ability of BLPs to decrease the overall cost to implement
learning programs. This benefit can be interpreted as a reference to the efficiency of BLPs. Two

other benefits that are consistently discussed across studies are that BLPs allow for greater
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competency acquisition and that they facilitate meaningful learning. These benefits can be
interpreted as a reference to the effectiveness of BLPs. Please see Appendix 4 for a list of what
studies identified as the benefits of BLPs (coded as categories and sub-categories), and how some
of these benefits were interpreted to fit within each of the usability components and its related

concepts of user experience and accessibility (coded as sub-themes).
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4.4 Summary of Findings from Qualitative Thematic Analysis

In summary, three themes were developed through thematic analysis: (1) Avoiding the
‘Usability’ Label and Using Undefined Related Terms; (2) Confusing Conceptualization of the
Components of Usability (i.e. Effectiveness, Efficiency, & Satisfaction); and (3) Lack of
Consensual Approach to Evaluation. Through these three themes, it can be noted that studies in
the field of health professions education that conduct evaluations on BLPs utilize different
ambiguous terms to discuss their evaluations. Where the same terms are used across studies,
different interpretations are found to be ascribed to these words. All of this results in disparate
evaluation methods across studies. However, when applying a deductive approach to qualitative
analysis, the words and concepts authors used were found to fit well within the definitions for
effectiveness, efficiency, and satisfaction, and thereby the framework for usability, as discussed
by the ISO [21]. In doing so, greater clarity and consistency are brought to the terms and concepts,

and this can assist in establishing consensus in BLP evaluation approaches across studies.
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5. Discussion

The purpose of this scoping review was to develop a foundational understanding of how
the concept of usability and its primary components have been defined and evaluated for in BLPs
within the field of health professions education. The most important finding of this scoping review
is that although the paramount importance of usability has been strongly established in relation to
e-learning platform evaluation [19, 20, 26, 31-33, 77-79], no study was found to explicitly discuss
or evaluate for usability in relation to BLPs in the field of health professions education. This
indicates that a major lack in knowledge translation exists where the implementation of this
imperative concept has yet to be achieved in the current field of inquiry. That said, this scoping

review also allowed me to nuance this finding.

When focusing on BLPs, the results from the quantitative results of this study highlight
that this pedagogy has been applied widely and diversely across the field of health professions
education. Furthermore, most authors have measured perceived effects of the implementation of
BLPs using various questionnaires/surveys or course evaluation/feedback tools, often without
indicating if the evaluation instrument utilized was validated, standardized, or reliability-tested.
These quantitative results suggest that no consensus amongst researchers exists regarding

appropriate evaluation methods for BLPs.

Whereas the word usability was absent, it is important to stress that a second major result
of this investigation, stemming from the results of the qualitative content analysis presented in
Table 2, is that scholars of BLPs do evaluate for usability components effectiveness, efficiency,
and satisfaction according to the definitions outlined by the 1ISO framework for usability [21]. This
suggests that authors may have a general sense of what concepts are important to evaluate their

BLPs for, but they lack the link to the overarching concept of usability.
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Through the inductive thematic analysis conducted in this study, | was first able to elucidate
the disparity and ambiguity in the terms that authors applied across the included studies. What is
more, | identified the unique and abstract connotations that authors ascribed to usability
components (i.e. effectiveness, efficiency, and satisfaction), as well as the large differences in the
evaluation methods authors utilized across the studies. These findings not only confirm the lack of
authors’ consensus which was implied in the quantitative findings but also further the discussion
developed through the prior qualitative content analysis, in that authors do indeed discuss usability
components across studies without explicitly referring to the usability construct; and they do so in
an abstract and unique manner from one another. Therefore, the third major result of this scoping
review is that authors do not utilize a consistent framework or a pre-defined set of evaluation

terminology. This may severely impact the comparability and generalizability of these studies.

The corollary of my analytic-synthetic work has been a deductive approach to perform
analysis guided by ISO framework for usability and its components. This phase of the scoping
review assisted in elucidating the implicit reference authors make to the concept of as identified in
the previous inductive analysis portion of this review. In fact, in this body of knowledge, the
deductive analysis assisted in identifying 31 concepts that were related to usability, its components
(i.e. effectiveness, efficiency, and satisfaction), and importantly, its two related concepts (i.e.
accessibility and user experience). To assist in analyzing the relationships between usability and
these components and related concepts, | developed a concept map with the support of QSR’s
NVIVO 12. Through visualization, the 31 concepts identified in the deductive analysis were
summed up into 22 critical concepts that were evaluated across the included studies. Please see

Figure 7 below.
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Figure 7: Concept Map Developed from the Deductive Findings of the Thematic Analysis
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When reviewing the concept map, it is important to keep in mind that this figure is a
depiction of the critical concepts that have been evaluated for in BLPs and not the actual methods
that authors utilize to evaluate these concepts. For example, a study that evaluated a BLP for the
concept of effectiveness could have done so through measuring “student academic performance”
or through measuring a change in the “practical/clinical skills” of students. However, to measure

these concepts, authors could employ various methods of their choosing.

This concept map clearly illustrates that, even without naming it explicitly, usability
appears to be at the core of BLP evaluations. Even when authors evaluate for user experience or
accessibility, they always relate their results back to the concept of usability through highlighting
one of its key components (i.e. accessibility can be linked to the effectiveness of programs).
Furthermore, this concept map also depicts that when studies discuss the benefits and
disadvantages of BLPs or their individual components (i.e. online learning vs face-to-face

learning), implicit reference to all three major usability components are often made.

The importance of this concept map is two-fold: (1) it assists in the theoretical development
of usability and (2) the practical evaluation of this concept. Firstly, the development of this concept
map functions to enrich the framework for usability outlined by ISO [21]. More specifically,
through this map, a stronger understanding of how the components of usability (effectiveness,
efficiency, and satisfaction) and its related concepts (user experience and accessibility) are
associated with one another is achieved. The 1ISO framework briefly mentions the user experience
and accessibility are concepts that do not fall under usability, but rather they are related to one
another [21]. Furthermore, the framework mentions that when evaluations consist of all three of
these concepts, they can be considered to fall under the over-arching concept of “human-centred

quality and design” [21]. However, this concept map further elucidates the inter-relation between
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these three concepts. In the include studies, when authors evaluated for user experience or
accessibility, their results were always related back to the concept of usability, albeit without
naming it as such. Secondly, the 22 critical concepts illustrated in this map assist in developing a
clear understanding of how usability components and related concepts have been practically
evaluated for in relation to BLPs within the current context. Therefore, this map will be of
paramount importance for stakeholders that plan on conducting future evaluations of BLPs.
Specifically, this concept map will assist in identifying the critical concepts that stakeholders
would like to focus their BLP evaluations on (i.e. do students meet learning objectives and do they
enjoy their time in the program) and how these concepts fit under the framework of usability (i.e.

effectiveness and satisfaction).

Alongside the concept map, another finding of this thesis is the seven ideas regarding what
BLP evaluations should consider — presented under theme 3 of the qualitative analysis portion of
this review (refer to page 77). The importance of these seven “take home” ideas is that they provide
a very clear guideline as to what a comprehensive BLP evaluation should include. Together, the
concept map and these seven “take home” ideas will assist in the development and validation of
an instrument and framework to evaluate usability in BLPs (pre and post-deployment of the BLP)

within the field of health professions education.

In summary, BLPs have been employed widely and vastly across the field of health
professions education. Although their evaluations focus on usability components and related
concepts, albeit in a highly disparate manner, the term usability is never explicitly stated. However,
the concept map and the seven “take home” ideas regarding BLP evaluations identified in this

scoping review are instrumental in (1) enriching the framework for usability as outlined by the
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ISO and (2) developing a tool to evaluate usability in the current context prior to BLP

implementation as well as post-implementation.
Limitations

Scoping reviews provide an opportunity to analyze a broad range of literature when the
research question is exploratory in nature. Although scoping reviews assists in developing a
foundational understanding of the topic of focus, the methodology does have some limitations.
When screening titles, abstracts, and full-text articles, relevant studies can be overlooked due to
human error. To counter this, it would be preferable to have two independent reviewers screen all
titles, abstracts, and full text-articles. In this study, only one reviewer was used to screen all titles,
abstracts, and full-text studies. However, co-authors and liaison librarians were consulted heavily

throughout the screening process.

Furthermore, with the exponential increase in the number of studies published each year,
literature reviews have the potential to lose significant power quickly. Rerunning the same search
strategy four months after data collection was completed resulted in hundreds of new studies
appearing in Scopus and ERIC (EBSCO). As studies that were only published and indexed in
Scopus and ERIC (EBSCO) prior to September 21%, 2018 were included in this review, relevant
studies published and indexed after this date may have been missed. Moreover, studies were only
retrieved from two databases. Although we believe this was sufficient, searching the grey literature

could have been beneficial.

Lastly, quality appraisals of included articles are not typically conducted when completing
a scoping review [64]. Therefore, this study does not discuss the robustness or generalizability of

the findings in each included article. However, as the focus of this review was on developing an
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understanding of the extent and nature of research activity and identifying any gaps in the

literature, the lack of a quality appraisal was acceptable.
Strengths

A major strength of this study is that it includes articles from all areas of health professions
education research. This means that the search strategy utilized in this study attempted to retrieve
articles on both students and professionals in the field of healthcare that received any educational
training (i.e. a course in an undergraduate nursing program or a continuing professional
development initiative) through a BLP. Figure 6 depicts the broad range of population cohorts that
were considered in this study, whereas Figure 4 depicts the broad range of countries that the
included studies came from. It is important to note that a large portion of the population falls under
the more specific domain of medical education (i.e. medical students). Furthermore, population
cohorts included in this study are associated with many levels of care including primary (i.e. family
doctors and nurses) and secondary (i.e. occupational therapists, physiotherapists, and dentists).
Therefore, the findings of this study have the potential to impact the educational training of a vast

array of individuals within the field of healthcare.

That being said, it is important to highlight the clarity that the deductive analysis brought
to the large ambiguity and disparity in the data. This strongly indicates the ability of the 1SO
framework for usability to bring consensus into the body of evaluation literature on BLPs within
the field of health professions education. This in turn, will allow for the further strengthening of

BLPs in this field and will potentially lead to better healthcare delivery globally.
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Contributions and Future Directives

This scoping review has identified the extent, range, and nature of BLP evaluations in the
field of health professions education in relation to usability and its primary components. It has also
functioned to illustrate the vast disparity and ambiguity around the terminology and evaluation
methods that authors have utilized in their studies. However, this study also demonstrates the
ability of the 1ISO framework for usability to bring clarity and consensus into the literature. Two
major outcomes of this study are (1) seven “take home” ideas that discuss important factors to
consider when conducting BLP evaluations and (2) a concept map that depicts the relationship
between usability, its components (effectiveness, efficiency, and satisfaction), its related concepts
(user experience and accessibility), and 22 critical concepts that were identified through deductive
analysis of the literature. The seven “take home” ideas and the concept map will be used in
conjunction to guide my next steps which are to develop and validate an instrument to evaluate

usability in BLPs within the field of health professions education.

Along with all these contributions, we wish to highlight several concerns identified through
this study which may lead to future areas of research, or at the very least, identify questions that

may be important to consider in the future.

Firstly, the fact that many studies were excluded in the screening phase of this review due
to not meeting the requirements of what a BLP should include (i.e. an LMS), prompts the question
of how BLPs are being defined in the field of health professions education. As a reminder, this
study only touched on how articles label their BLP (refer to Table 2). It would also be interesting
to see if BLPs benefit through the application of a rigid definition as presented in this study. These

questions may necessitate a systematic review to address them.
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Secondly, the abstruse and varied application of terminology and dissimilar connotations
that authors ascribed to terms suggests the need for either: 1) a guideline or lexicon of terms and
their meanings to be developed for this context; or 2) the adoption of a developed framework such
as the 1SO framework for usability. Through these, future researchers would be able to ascertain

clarity and consistency in terms of their use of terminology and concepts across studies.

Continuing, the disparate methods that authors applied when evaluating their BLPs
suggests the need to conduct a systematic review to comprehensively search for any tools or
frameworks that can evaluate the synchronous face-to-face components and asynchronous online
learning components of BLPs in a comprehensive and time-efficient manner prior to their wide
implementation in health professional education settings. Should no appropriate tool or framework
be found, then a need to develop one exists. The concept map and the seven “take home” ideas of
what a BLP evaluation must include, identified through this study, will be of paramount

importance in this endeavour — one that | plan on taking on as my next steps as mentioned above.

Thirdly, as technology continues to advance, it would be interesting to see future studies
discuss the application of the concept of usability on BLPs that incorporate online learning means
for asynchronous and synchronous teaching and learning components (i.e. the use of
videoconferencing technology to incorporate face-to-face instruction with asynchronous online

learning methods).

Contributions Specific to Family Medicine

Family medicine education research is a relatively underdeveloped area of inquiry within
the field of health professions education [80, 81]. However, as a discipline, family medicine is a

crucial medical speciality, integral to primary care delivery, which in turn is critical in ensuring
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that health care systems function effectively and efficiently [81, 135, 136]. As health care systems
around the world continue to evolve to better accommodate changing health care priorities in a
rapidly developing technological era [80, 135], so to do our educational systems need to advance
in order to ensure physician competency amidst these changes [80, 135]. This is imperative for
family physicians in particular because scholars indicate that a primary healthcare revolution is
impending in which family physicians will play a pivotal role [135]. With this in mind, educational
programs using BL and directed towards family medicine faculty development have begun to
emerge globally [137-140]. The knowledge developed through this scoping review will help
ensure that programs such as these are evaluated appropriately, thereby advancing knowledge in
family medicine, strengthening primary care delivery, and safeguarding the robustness of health

care systems around the world.
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6. Conclusion

To my knowledge, this is the first study that applies a rigorous strategy to search for
evaluation studies in the field of health professions education, with the use of a strong definition
for blended learning and usability. Several major findings are identified in this scoping review
study. Quantitative descriptive analysis highlighted the extent, range, and nature of the included
studies. Inductive thematic analysis of the included studies functioned to confirm the large
disparity found in the quantitative analysis and to further shed light on the ambiguity regarding the
conceptualization of the various terms used by authors across the included studies. Whereas
deductive thematic analysis then assisted in developing an understanding of how the 1SO
framework of usability can bring consistency in labelling and interpretation across the studies.
Alongside the importance of usability and the overall ISO framework for usability in the current
context, a concept map and seven key ideas of what BLP evaluations should include were
identified through this study — both of which will be of paramount importance for stakeholders
that plan on conductive BLP evaluations in the future or developing a new framework for
evaluating BLPs using the concept of usability. Thus, this study functions to provide a foundation
of knowledge that can potentially strengthen BLPs in the field of health professions education, and
possibly the wider field of education research. Notably, this study has the potential to strengthen
health professions education across all levels of care (i.e. students and professionals affiliated with
different levels of healthcare) in general, and family medicine education in particular, which in

turn will function to potentially strengthen healthcare delivery.
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Appendix

Appendix 1: Search Strategy for Scopus

((TITLE-ABS-KEY (usability)) OR (TITLE-ABS-KEY ("user experience™)) OR (TITLE-ABS-
KEY ("human computer interaction”)) OR (TITLE-ABS-KEY ("user computer interface™)) OR
(TITLE-ABS-KEY(assess*)) OR  (TITLE-ABS-KEY(test)) = OR  (TITLE-ABS-
KEY (satisfaction)) OR (TITLE-ABS-KEY (effective*)) OR (TITLE-ABS-KEY (efficiency)) OR
(TITLE-ABS-KEY (efficacy)) OR  (TITLE-ABS-KEY(learnability)) OR (TITLE-ABS-

KEY (memorability)) OR (TITLE-ABS-KEY (evaluat*)) OR (TITLE-ABS-KEY (success W/4

program)))

AND ((TITLE-ABS-KEY("blended learning”)) OR (TITLE-ABS-KEY(computer PRE/1
(learning OR instruction))) OR (TITLE-ABS-KEY ("flipped learning”)) OR (TITLE-ABS-
KEY ("flipped classroom™)) OR (TITLE-ABS-KEY("inverted learning”)) OR (TITLE-ABS-
KEY ("inverted classroom™)) OR (TITLE-ABS-KEY("hybrid learning”)) OR (TITLE-ABS-
KEY ("hybrid instruction™)) OR (((TITLE-ABS-KEY ("classroom-based learning™)) AND TITLE-

ABS-KEY ("e-learning™))))

AND ((TITLE-ABS-KEY ("medical education")) OR (TITLE-ABS-KEY ("medical school")) OR
(TITLE-ABS-KEY ("medical curriculum™)) OR (TITLE-ABS-KEY (medic*)) OR (TITLE-ABS-
KEY ("nurs*")) OR (TITLE-ABS-KEY ("health profession*")) OR (TITLE-ABS-KEY (“problem-
based learning™)) OR (TITLE-ABS-KEY ("competency-based education™)) OR (TITLE-ABS-
KEY ("competency-based learning™)) OR (TITLE-ABS-KEY("clinical competence™)) OR
(TITLE-ABS-KEY (midwife*)) OR (TITLE-ABS-KEY (psych*)) OR (TITLE-ABS-KEY ("mental

health™)) OR (TITLE-ABS-KEY (osteopath*)) OR (TITLE-ABS-KEY (naturopath*)) OR (TITLE-
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ABS-KEY (homeopath*)) OR (TITLE-ABS-KEY (physio*)) OR (TITLE-ABS-KEY (pharmac¥*))
OR (TITLE-ABS-KEY(dent*)) OR (TITLE-ABS-KEY (chiropract*)) OR (TITLE-ABS-

KEY (therap*)) OR (TITLE-ABS-KEY (assistant)) OR (TITLE-ABS-KEY ("primary care™)))
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Appendix 2: Search Strategy for ERIC (EBSCO)

S1 = usability OR user experience OR human computer interaction OR user computer interface
OR assess* OR test* OR satisfaction OR effective* OR efficacy OR evaluat* OR efficiency OR

learnability OR memorability OR (success W4 program)

S2 = blended learning OR ( computer N1 (learning OR instruction) ) OR computer uses in
education OR flipped classroom OR flipped learning OR inverted classroom OR inverted learning

OR hybrid learning OR hybrid instruction

S3 = (e-learning or online learning or web-based learning ) AND ( traditional learning or face-to-

face )
S4=S20R S3

S5 = (medical education or medical school or medical learners or medical curriculum or medical
learner education or clinical education ) OR ( medicine or medical or health or healthcare ) OR (
nurse education or nursing education ) OR ( nurse or nurses or nursing or nursing staff or health
care professional ) OR professional education OR allied health professions OR allied health
occupations education OR problem based learning OR competency-based education OR

competency based learning OR clinical competence OR clinical experience OR clinical teaching

S6 = clinical education OR midwi* OR psych* OR mental health or mental illness or mental
disorder or psychiatric illness OR osteopath* OR naturopath* OR homeopath* OR physio* OR

pharmac* OR therap* OR dent* OR chiropract*

S7 = assistant OR primary care or primary health care or primary healthcare OR health occupations

OR health personnel OR health sciences
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S8 =S50R S6 OR S7

Final Search Strategy S9 = S1 AND S4 AND S8
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Appendix 3: Title, Abstract, & Full-Text Screening Questionnaire
1. s the study about a program for health professions education?

a. Yes = According to the inclusion/exclusion criteria, this would constitute a health
professional (e.g. nurse, doctor, physiotherapist) or learner in a health professions
program (e.g. nursing program, medical school, physiotherapy program) that
functions to treat humans

b. No - According to the inclusion/exclusion criteria, a study that targets its BLP
towards veterinary learners for example will be excluded from the review

c. Maybe - The text (title, abstract, or full-text) does not clearly indicate who the
BLP is targeted to

2. Does the study assess a blended learning program (includes both in-person synchronous
learning components and asynchronous online learning environment that can be accessed
conveniently/at a learner’s own time)?

a. Yes

b. No

c. Maybe

3. Does the BLP utilize asynchronous online learning methods for at least 30 to 80% of the
program?

a. Yes

b. No

c. Maybe

4. Does the BLP make use of a learning management system or indicate that learner use of

online learning platforms was tracked?
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a. Yes
b. No
c. Maybe
5. Does the study evaluate for usability or one of its main components (effectiveness,
satisfaction, or efficiency)?
a. Yes
b. No

c. Maybe
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Appendix 4: NVIVO Codes for Qualitative Analysis

+ Name o Files Reference
[=! .::) 1- Aveiding the 'Usability’ Lakel and Using Undefined Related Terms 0 0
=] .::) Frequently Applied Ambigucous Terms Used to Discuss Effects of BLPs Aside from Effectiveness, Efficiency, Satisfaction, Perceptions, Accessibility 0 0
() Accessibility 15 26
() Appropriateness 16 19
(::n Clarity 12 18
() Comprehensiveness 1 1
() Convenience 3 4
() Easeof Use 9 13
() Efficacy 4 5
() Favourable 1 1
(::n Helpful 5 6
() Informative 1 1
() Perceived value 1 1
() Relevance 10 14
() Use-Usefulness 25 34
(O Uity 1 1
I:::l Werthwhile 1 1
+ Mame - Files References
=] a::) 2- Confusing Conceptualization of the Components of Usability (i.e, Effectiveness, Efficiency, and Satisfaction) 0 0
=] .::) Interrelation of Usability Cencepts and Related Terminclogy 0 0
(:) Blending of Effectiveness, Efficiency, Satisfaction, and Perceptions 3 4
() Effciency and Satisfaction - Discussed As Related 3 3
.::) Effectiveness cor Efficiency - The Unclear Devision Between These Terms 16 20
.:::. Satisfaction and Effectiveness - Heavily Related, Sometimes Berderline Inseperable 13 18
(:) The unclear devision between Satisfaction and Perceptions 7 7
= .::) Key Dimensicns of Usability and Related Concepts that are Consistently Assessed in BLPs 0 0
() Accessibility 2 3
.::) Ability to access material regardless of time and place - flexibility & 15
.::) Access as a3 Means of Measuring Efficiency or Effectiveness 2 3
() Easy access 5 6
= .::) Effectivensss 29 41
(:) Appropriateness of Content and Course Materials 1 1
= .:::. Attitudes, Behaviour, Values 6 10
() Change in Motivation 5 7
.::) Increased Control - Self-Regulated Learning - Autonomy 5 6
.:::. Benefits-Disadvantages of E-Learning or In-Person Aspects of BL (Avoidance of Harm from Use) 14 16
(:) Change in Decision Making and-or Critical Analysis Skills 7 10
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24_) Change in Knowledge 19 35
.:::. ‘Was the Program Perceived as Informative or Beneficial 2 2
.::) Change in Practical-Clinical Skills a 1
() Change in Student Academic Performance 4 5
=] (:) Communication or Interaction 4 i}
.:::. Change in Ability to Collaborate-Teamwork 1 2
() Change in ability to communicate 1 1
() Interprofessional Interaction 2 4
() Opportunities to Collaborate 1 2
.::) Student-Faculty-TAs 7 ]
.:::. Student-Student 3 4
= (:) Comparison of the effects or perceptions regarding different educational paradigms OR cohorts of students 26 44
.:::. Balancing the Limitations of E-Leaming and Face-to-Face Learning Strategies through BL 1 1
() Comparison between student cohorts 12 19
.:::. Evaluation of Effects Between Different Learning Paradigms - Components of BL 22 35
.::) Perceptions regarding BL vs Other Learning Paradigms 13 18
() Competence - Professional Competence 7 8
() Confidence and Self-Efficacy 4 5]
% Name -, Files References
= ;:::. Learning objectives-cutcomes as potential criteria for defining effectiveness 21 36
() Foster Independent Learning 2 2
() Improve attitudes 1 1
() Improve Leaming Experience 1 1
() Improve Student Learning 5] 6
(:) Increase communication and-or collaboration skills 7 8
(:) Increase critical-thinking-reascning-analysis skills 7 8
(:) Increase in Knowledge, Understanding, and Practical-Clinical Skills 9 14
() Increase in Motivation 1 1
(:) Increase in Professional Competence and-or self-efficacy 8 9
() Increase in Satisfaction 1 1
= {:) Efficiency 19 28
() Cost-Benefit Analysis 6 6
E-() Engagement with course content, material, and faculty (human effort - material exapnde
() Engag t with tent, material, and faculty (h effort terial exapnded) 11 19
.::) Attention and Engagement 2 2
.::) Efficient Faculty-Student Interactions 1 1
.::) Feedback to students 4 4
.::) Increased engagement as a means for improved motivation and attitudes 4 4
.::) Increased engagement as a means to enhanced learing cutcomes 2 2
.::) Increased engagement as an outcome of active learning strategies arising from BL environment 4 4



_) Materials Used (i.e. Moodle, Labs, Lecture-Rooms)

6 T
() Overall Workload 1 1

(:) Student Accountability - Tasks completed-Indepdent Study 7 &
.:::. Initial Faculty Labor Investment - Long-term Return 1 1
(_:n Time 7 11

=] .::) Satisfaction 36 70
.:::. Dissatisfaction as an Indicator for the Need to Improve Aspects of the BLP 13 20
.:::. Faculty-TA Satisfaction 2 3
.:::. Satisfaction as an Indicator for Course Performance 10 10
.:::. Satisfaction Regarding Content and-or Learning Experienes-Cutcomes 26 38
.::) Satisfaction Regarding Specific Aspects-Components of the BLP (i.e. online vs in-class) or the Cverall BLP 23 34
.::) Student Satisfaction Related to Instuctor 3 5
() User Experience (perceptions) 0 ]
.::) Change in Student Perceptions Overtime 4 4

= .::) Faculty-TA-Specific Perceptions 3 3
() Overall Perceptions of BL 4 4
(:) Perceptions on Student Learning, Engagement (faculty-TA) 4 ]
() Perceptions cn Teaching Design 2 3

+ Name - Files References

(:} Perceptions on Teaching Design 2 3

;:::. Perceptions regarding specific aspects of BLP-course design 2 3

() Resistance to Implementation 1 1

() Student Perceptions of Faculty Engagement 1 1

() Student-Faculty Interactions 1 1

(:) Perceptions as a method of determining aspects to be changed in future BL interventions " 12

=] .:::. Perceptions on Effectiveness 1 1
() Overall Perception on Effectiveness 3 8

(:) Perception on Appropriateness of Learning Strategies-components 1 2

() Perception on Ease of Use 2 2

() Perception on Learning Flexibility 3 3

(:) Perceptions about Change in Attitudes or Behaviours 4 4

() Perceptions on Accessibility 2 3

() Perceptions on Active Learning 3 3

.\_) Perceptions on Expectation vs Meeds 1 1

.:::. Perceptions on Interactions-communication 4 4

.:::. Perceptions On Overall Learning Cutcomes and Effects of BLP orits Individual Components 23 37

.:_:. Percepticns regarding change in confidence and-or professional competence 5 ]

.:_:. Percepticns Regarding Change in Knowledge-Skills 9 13

(:} Perceptions Regarding control of leaming 2 2
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=] ;:::. Perceptions on Efficiency 2 2
(:) In-class vs Online Activites 10 12
(:) Perceptions Regarding Certain Materials Provided 9 15
.::) Perceptions regarding student-faculty interactions 3 3
() Perceptions related to contact-time 1 1
(:) Perceptions Related to Effort Expended By Students or Faculty - Workload - By students and-or faculty 13 16
(:} Perceptions related to the benefits or disadvantages of certain tasks 5 5
(:) Perceptions related to the necessity of certain tasks-components of BLPs 1 1
(:) Perceptions Related to Time 9 n
(:) Perceptions on Overall Learning Experiences-Interatction with BLP - satisafction 23 31
=] .C:. The Discussed Benefits of Blended Learning - Implicit References to Usakility Evaluations 11 15
[=! (:) BL as a means of applying active leaming strategies 8 11
() Improved teaching efficiency 4 4
() Increased Engagement 4 4
(:) Increased Feedback to Students and Instructors 2 2
(:\n Increased Higher-Crder Thinking and Problem Sclving Skills 3 4
(:) Increased Knowledge Retenticn 1 1
() Increased Learning Cutcomes - Student Performance 4 4
;:::. Increased Motivation and Attitudes 2 2
(:) BL envirenment's akility to capture attenticn and-or increase student engagement 4 6
(::n Catering to the audience - Younger Generations have Grown Up with Technelogy 7 9
.:::. Decreased overall cost to implement program 4 5
() Enables Competency Acquision 1 1
() Faciliation of Deeper Leaming 1 1
() Flexibility in Learning - Perceived Convenience 4 g
.:::. Greater Control-Cwnership of Learning for Students ] 7
(:) Improved teaching consistency across different cores-sites (i.e. Standardized content) 1 2
(:) Increased opportunity to implement a wider range of learning styles through blending multiple pedagogies 12 20
() Reduced burden on faculty in the long term 1 2
(::n Usability important for in-depth learing and retention 19 24
) 3- Lack of Consensual Approach to Assessment 0 0
= (:) Variability in the Adoptions of Research Approaches to Evaluation 27 48
= (:) Differences in Researcher Values 0 0
(:) Ethical concerns about evaluation or program pilot 1 1
(:) Importance of applying specific evaluation model to improve quality of evaluation 1 1
(:) Importance of assessing both pedagegy and technology 2 2
(:) Importance of balancing in class and online learming methods 1 1
(:) Impeortance of Control Groups 1 1
() Importance of measuring satisfaction 5 3
() Need for evidence-based approach 1 1
() The need to Measure long-term changes 7 9
(:) The need to utilize multiple strategies to evaluate effects of BLPs 4 5
=] (:) Various Research Designs Used to Evaluate BLPs 31 51
() Techniques to ensure validity 10 12
(:) The Application of Both Objective and Subjective Measures 32 52
() Different BLP Evaluations and Study Designs 49 104
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Appendix 5: PRISMA-ScR Checklist

Table. PRISMA-ScR Checklist

Section Item PRISMA-ScR Checklist Item
Title 1 Identify the report as a scoping review.
Abstract

Structured summary 2 Provide a structured summary that includes (as applicable) background, objectives, eligibility criteria,
sources of evidence, charting methods, results, and conclusions that relate to the review questions
and objectives.

Introduction

Rationale 3 Describe the rationale for the review in the context of what is already known. Explain why the review
questions/objectives lend themselves to a scoping review approach.

Objectives 4 Provide an explicit statement of the questions and objectives being addressed with reference to their
key elements (e.g., population or participants, concepts, and context) or other relevant key
elements used to conceptualize the review questions and/or objectives.

Methods

Protocol and registration 5 Indicate whether a review protocol exists; state if and where it can be accessed (e.g., a Web address);
and if available, provide registration information, including the registration number.

Eligibility criteria 6 Specify characteristics of the sources of evidence used as eligibility criteria (e.q., years considered,
language, and publication status), and provide a rationale.

Information sources* 7 Describe all information sources in the search (e.g., databases with dates of coverage and contact
with authors to identify additional sources), as well as the date the most recent search was
executed.

Search 8 Present the full electronic search strategy for at least 1 database, including any limits used, such that
it could be repeated.

Selection of sources of evidencet 9 State the process for selecting sources of evidence (i.e., screening and eligibility) included in the
scoping review.

Data charting processt 10 Describe the methods of charting data from the included sources of evidence (e.g., calibrated forms
or forms that have been tested by the team before their use, and whether data charting was done
independently or in duplicate) and any processes for obtaining and confirming data from
investigators.

Data items 1" List and define all variables for which data were sought and any assumptions and simplifications
made.

Critical appraisal of individual sources of 12 If done, provide a rationale for conducting a critical appraisal of included sources of evidence;

evidence§ describe the methods used and how this information was used in any data synthesis (if

appropriate).

Summary measures 13 Not applicable for scoping reviews.
Synthesis of results 14 Describe the methods of handling and summarizing the data that were charted.
Risk of bias across studies 15 Not applicable for scoping reviews.
Additional analyses 16 Not applicable for scoping reviews.
Results
Selection of sources of evidence 17 Give numbers of sources of evidence screened, assessed for eligibility, and included in the review,
with reasons for exclusions at each stage, ideally using a flow diagram.
Characteristics of sources of evidence 18 For each source of evidence, present characteristics for which data were charted and provide the

citations.

Critical appraisal within sources of evidence 19 If done, present data on critical appraisal of included sources of evidence (see item 12).

Results of individual sources of evidence 20 For each included source of evidence, present the relevant data that were charted that relate to the
review questions and objectives.
Synthesis of results 21 Summarize and/or present the charting results as they relate to the review questions and objectives.
Risk of bias across studies 22 Not applicable for scoping reviews.
Additional analyses 23 Not applicable for scoping reviews.
Discussion
Summary of evidence 24 Summarize the main results (including an overview of concepts, themes, and types of evidence
available), link to the review questions and objectives, and consider the relevance to key groups.
Limitations 25 Discuss the limitations of the scoping review process.
Conclusions 26 Provide a general interpretation of the results with respect to the review questions and objectives, as
well as potential implications and/or next steps.
Funding 27  Describe sources of funding for the included sources of evidence, as well as sources of funding for

the scoping review. Describe the role of the funders of the scoping review.

JBI = Joanna Briggs Institute; PRISMA-ScR = Preferred Reporting Items for Systematic reviews and Meta-Analyses extension for Scoping Reviews.
* Where sources of evidence (see second footnote) are compiled from, such as bibliographic databases, social media platforms, and Web sites.
1 A more inclusive/heterogeneous term used to account for the different types of evidence or data sources (e.g., quantitative and/or qualitative
research, expert opinion, and policy documents) that may be eligible in a scoping review as opposed to only studies. This is not to be confused with
information sources (see first footnote).

1 The frameworks by Arksey and O'Malley (6) and Levac and colleagues (7) and the JBI guidance (4, 5) refer to the process of data extraction in a
scoping review as data charting.

§ The process of systematically examining research evidence to assess its validity, results, and relevance before using it to inform a decision. This
term is used for items 12 and 19 instead of "risk of bias" (which is more applicable to systematic reviews of interventions) to include and
acknowledge the various sources of evidence that may be used in a scoping review (e.g., quantitative and/or qualitative research, expert opinion,
and policy documents).
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Appendix 6: Institutional Research Ethics Board Approval

¥

N a
)

McGill

FHI:.IIH.' .-\-r Mul,"l,:iuu r:-l:_:.||le'- [ I1II:l'C|HI:iIIH Fan T|'.1||u:|.iu.r. 1514) 398-3870
BGOD Piomenade SHr Willem Osler #0233 3600 Promenads 57 Willsm Dsler #0618 T#liTal: 1574} 398-3124
Wlonbmad, TC WG 16 Wontrasl, 0 HCBG 176

01 June X018

Dy, Chero Rodriguez

Drepartment of Family Medicine

5858 Ch Chre-des-Meiges, 3 Floor, Room 328
Montreal QC H3S 121

HE:  IRB Smudy Number AOG-E42-18A
.Den'e.l'n_'p.fns' anmd fn.itja.".lf}-' w.l'r'a'a.rfng.a new food for measuring u.'r:.b."ﬁ't;r of arn imfernebional
blended learning initiacive in Family Medicine Faculty Development: a mived meshods study

Diear Dir. Rodriguez,

Thank you for submitting the above-referenced study for an ethics review, This study was reviewed
on behall of your Masters Student, Anlsh Arara,

As this study involves no more than minimal rigk, and in aceardance with Amicles 28 and 6.12 of the
2014 Edition of the Canadian Tri-Council Policy Statement of Ethical Conduct for Research
Invalving Humans (TCPS2 M4} and US, Titke 45 CFR 46, Section 110 {b), paragraph (1], we are
pleased to inform you that an expedited approval for the above-referenced study (Study Protocol,
and Consent Form, v, May 2018} was provided by the IRE Chair on 01 June 2018, The ethics
cermificate is walid until 31 May 2019, The sudy proposal will be presented for cormoborative
approval ar the next scheduled meeting of the Insticutiona]l Beview Board, and & cemification
document will be tszued 1o yow at that time,

FPlogse submir a fqnynf:hgrualﬂnnuﬂrw ehe MeGUl IRE once avallable.

A review of all research invalving human subjects is required on an annual basis in accord with the
date of initial approval. The annual review should be submitted at least one month before 31 May

2019, Please inform the IRB promptly of any modificasions that may occur o the study over the
niext twelve months,

Sincerely,

/(M /f@ww

Roberta Palmour, PhD

Chair

Institutional Review Board

oo Anish Arora
AlE-E42-18A
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Appendix 7: Institutional Research Ethics Board — Continuing Review Acceptance

Irbsec Med a 5 |v
Tue 4/16, 1257 BM

Hello Anish,
Thank you for your email.

Your study renewal has been received and was put in with the June renewals. The study number “A06” indicates the month it was approved. | had to check why the study
came up in the query for the month of May and discovered that the end date entered was May 31, 2015,

The renewal will be extended to June next year. The confirmation approval letter will be sent after our June 10 meeting.

Kind Regards,

Nancy Abate

Research Ethics Coordinator
Faculty of Medicine

Institutional Review Board
www.mcgill.ca/medresearch/ethics
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