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Abstract

BACKGROUND: Faculty members in higher education participate in a diversity of
scholarly activities. Feedback performance and data on these academic contributions must
be tracked for multiple formative and summative purposes including faculty
development, promotions, and annual reporting requirements. However, this data are
frequently not captured, primarily because most teaching institutions have not
implemented a system to effectively collect and report this data.

PURPOSE: This thesis designed prototypes for an online performance analytics
dashboard for Health Sciences faculty members, including researchers, teachers,
administrators, leaders, and clinical educators. This project incorporated UCD (user-
centered design) to focus on the end-users and seek to understand their needs and wants.

METHOD: McMaster University was used as a case study for this Design-Based
Research study. Dashboard preferences were gathered from literature reviews,
stakeholder interviews, document analysis, focus groups and interviews. These findings
informed the build of a dashboard prototype. Multiple iterations of end-user evaluation
and prototype revisions were conducted to refine the design. A constructivist grounded
theory approach was utilized to analyze qualitative data from focus group and interviews
to generate theory.

RESULTS: 25 key resources from the literature review were listed in an annotated
bibliography. 10 stakeholders were interviewed. Several McMaster policies and forms
were reviewed. 18 faculty members reviewed the dashboard and provided feedback.

Qualitative data from focus groups and interviews revealed 4 main themes pertaining to
dashboard needs.

CONCLUSION: By designing prototypes, this study revealed several requirements and
considerations for the construction of a faculty performance dashboard. The dashboard
must be customizable, dynamic, organized by user groups, and include specific
requirements for the relevant faculty roles. The quality, governance and weighting of data
in the dashboard must be considered. Notably, the implementation of this solution would
enhance faculty learning and assessment, data reporting and faculty development in the
Health Sciences.
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Glossary

MedSIS — Medical School Information System. MedSIS is a program that is used for
administrative workflows within the University’s medical education programs. This
includes scheduling, evaluations, registration, and licensing.

MacFACTS — McMaster Faculty Academic Tracking System

MacExperts - An online portal containing research activities of McMaster faculty. Data
collected in this system includes publications, educational background, area of expertise,
and collaborators.

FHS — Faculty of Health Sciences
R4 - Mutually Agreed Responsibilities

AFP — Alternative Funding Plan - An agreement among academic physicians, teaching
hospitals, and universities with Ontario Medical Association (OMA) and the Ministry of
Health to provide non-repayable funding to faculty for teaching, research, clinical service,
and educational contributions. This is a form of academic merit funding applicable to
Ontario faculty members in the Health Sciences.

CBME - Competency Based Medical Education

EPA - Entrustable Professional Activity, a type of CBME assessment
CPD — Continuing Professional Development

P&T - Promotion and Tenure

KPI - Key Performance Indicators
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1. Background

Scholarship of Faculty Members in FHS

Higher education institutions employ hundreds of faculty members who are essential to
the success of the institution and education of students. Within the Faculty of Health Sciences
(FHS), there is a diverse group of faculty researchers, teachers, clinical educators, and leaders
who are shaping our future health professionals and leading advancements in the fields of
healthcare and health research. This is accomplished through the various contributions that these
invaluable faculty members perform, most commonly viewed within the context of research,
education, administration, and service.' Each of these four general categories comprise a
multitude of activities that faculty members conduct as part of their University appointment. The
entirety of these activities makes up the individual portfolio for each faculty member, referred to

as their scholarship.

Historically, the definition of a faculty member’s scholarship and perceived range of
academic functions was very narrow. Faculty scholarship was boiled down to include only basic
instructional teaching (i.e. scholarly teaching in a lecture-based classroom), and research
publications, a definition that excluded the many other forms of scholarly activities that are often
pursued by faculty members.? This limited viewpoint, coupled with a lack of recognition by
leadership, led to harmful and unproductive outcomes. Placing such a large emphasis on
traditional research outputs contributed to the “publish or perish” mindset, whereby faculty
members would feel pressured to produce a certain amount of research publications to stay
relevant and maintain University rank.* Additionally, it was disheartening for faculty members to

place time and effort into activities that were not recognized or valued by their employers.?
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Over the past several decades, the definition of scholarship has continued to expand and
evolve. The need for a broader and more inclusive view of faculty scholarship was first
recognized in the 1990s by Ernest Boyer, who introduced a new and more sophisticated
approach to how faculty scholarship is quantified. Faculty members contribute much more than
the traditionally defined roles and, contrarily, partake in an extensive list of other roles and forms
of scholarship. Boyer classified 4 domains of scholarship: Teaching, discovery, integration, and
application. Teaching refers to the act of communicating knowledge to students in a way that
facilitates learning and growth. Discovery is a synonymous term for traditional research where
new knowledge is created. Integration refers to the process of synthesizing previously discovered
information and forming new insights. Application may also be classified as service, which

includes applying knowledge for the purposes of solving problems.?

To this day, the definition of faculty scholarship has continued to grow as the complexity
and expectations of teaching increase.® This is especially true in health education. It is now
recognized that trainees in this field do not learn the required skills and knowledge or become
competent healthcare providers simply by observing and working alongside faculty supervisors
for a duration of time. Clinical educators must provide teaching sessions, coaching, supervision,
and assessments for learners. Various pedagogical innovations such as curriculum development,
website curation, mentorship, and administrative tasks are other examples of activities that an
FHS faculty member may contribute as part of their scholarship. Not surprisingly, the
advancement of technology has contributed to the complexity of faculty scholarship as virtual
teaching and collaborative pursuits through technology, such as podcasting or facilitating
simulation sessions, have become more common.” Many of these alternate forms of teaching and

service are now being recognized as potentially valuable to modern academia and, thus, to not
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recognize or reward these new types of scholarship would be a disservice to faculty, students,
and the higher education system. Additionally, there is a large amount of heterogeneity in
scholarship across different specialties, departments, divisions, and even between schools.?
Faculty members have different roles and areas of focus, and, therefore, not all forms of
scholarship will be valued, prioritized, or completed in the same way across different groups. A
researcher in a biochemistry lab will undoubtedly have a very different set of scholarship
objectives compared to an instructor in a Health Education program. Each faculty member could

have a distinct portfolio that is unique to their own University appointment.

FHS faculty members have particularly unique roles and responsibilities. These faculty
members typically fall into one or more of the following roles: 1) Clinical Educators, 2)
Researchers, 3) Academic teachers and 4) Leaders and administrators. Clinical educators include
healthcare providers employed by Universities who both provide patient care as well as
education for medical trainees.®> The clinical service responsibilities adds another layer to the
scholarship of clinical educators who provide both hands-on and theoretical teaching for clinical
trainees.® This can be done across a range of learner levels (e.g. medical students, clinical clerks,
residents, fellows), programs, and specialties and can include duties such as inpatient rotation
supervision, facilitating simulation sessions, or coaching a student through a medical procedure.
However, the field of health education has changed considerably over the last several years,
partially due to the introduction of Competency by Design (CBD), the new framework for
medical education implemented in Canada.®!® CBD places new expectations on faculty members
to take on even more roles and responsibilities for medical education programs. In addition to
these new demands, physicians are required to participate in programs through their professional

association which mandates the completion of a certain number of continuing professional
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development (CPD) activities.!! Therefore, the contributions and activities of FHS faculty

members are very different from an Engineering Faculty Member, for example.

As Middaugh 2001 stated, “Faculty members do not just teach, just do research or
dedicate themselves solely to public service. Higher education is a complex enterprise and any
discussion of accountability and productivity must take account of that complexity.”!? In fact, it
is clear that FHS faculty members hold multidimensional roles which include a myriad of
activities, all of which produce data on the faculty member, which will be discussed in the

following section.

Faculty Data

The previous section summarized the complexity and variety of scholarship for faculty
members in Health Sciences. Faculty data are the facts and information that are generated from
the academic activities that a faculty member contributes. The definition of faculty data in this
context is very inclusive and broad. However, data that is unrelated to the faculty member’s
academic performance or service would not be qualified as ‘faculty data’. Assessments on
faculty member performance is an example of faculty data, most commonly composed of student
evaluations.!*>~!° Data on the details of service and scholarly contributions are another type of
faculty data. Examples may include the weeks of clinical supervision provided, courses taught,
publication count, or number of committees a faculty member is involved with. This is just a
small subset of examples; other faculty data exists in various internal and external systems.
Capturing, analyzing, and managing faculty data is used by many stakeholders and is important

on a micro (individual faculty member), meso (department), and macro (institution) scale.
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Further details about the use of faculty data for different purposes are described in the following

sections.

Formative Purposes

For individual faculty members (micro-level), data on their performance and productivity
are an important source of formative assessment, which are essential for promoting learning and
growth. Formative assessments are more informal and opportunistic, whereby feedback is
provided to help identify a faculty members’ strengths and weaknesses and stimulate
improvements in performance.!%!8 Students receive feedback from their teachers with the
expectation that it will enhance their learning; the same is true for faculty members. Data and
assessments provide valuable feedback on faculty performance quality, scholarly output, and
effectiveness of teaching. Because healthcare, medical research, and clinical education are
continuously advancing and becoming more complicated, it makes sense that a faculty member
who practices in these areas should continue to learn and improve throughout their career. The
environments of health education are shifting toward a culture that values continuous
improvement, and it is known that it is extremely valuable to provide faculty members with
feedback for their own personal development and career growth.!”! In both the Health Sciences
and many other disciplines, the provision of feedback to faculty members has been shown to
result in many positive outcomes. Studies have demonstrated that feedback can promote learning

t2, improve teaching performance, identify areas of weakness,'* and result

and skill developmen
in positive changes to faculty behaviour.!>!%2! Feedback can also increase faculty knowledge

and skills,'? overall satisfaction,!® self confidence, and motivation.??
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In addition to the aforementioned benefits, investing in formative faculty feedback also
positively impacts health education. Behind every health professional are all the supervisors and
mentors who helped them develop competencies during training. Quality teaching from faculty
members is positively correlated with the quality of education that medical trainees receive.?>**
In this way, there is a downstream impact of teaching effectiveness to the quality of healthcare.
These medical trainees represent our future healthcare providers. Therefore, it is important to
promote the development of effective faculty members who can provide quality education and
train competent health professionals. From an institutional level, evidence of an effective faculty
development program and employment of high-quality teachers are essential, as these faculty
members are more resourceful and productive. This makes it more cost-effective and efficient to

employ faculty members who are high performing, produce high levels of academic output, and

provide excellent learning opportunities for students.?

It is important to note that the way in which feedback is delivered can make a difference to
the outcomes, and there are a number of variables that will impact how a faculty member
perceives, processes, and responds to this feedback. Feedback can make faculty feel imposter
syndrome, 2° ignore the feedback,'® or experience negative emotions.'* Some of the variables that
affect how faculty members make use of feedback include the stage of career, institutional
support, or availability of a coach. Other variables such as the representation or mode of delivery
can be more readily controlled so that feedback is more likely to lead to constructive reactions by
the faculty member. For this reason, it matters how faculty feedback is presented. The provision
of feedback and resultant reactions and outcomes represent a complicated phenomena. In order

to support a feedback system that produces positive outcomes for faculty members, it is
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important to ensure that data are delivered to faculty in a way that is accessible, constructive and

intuitive.?’

Summative Purposes

Faculty data are also used by various stakeholders as summative assessments, where
faculty are evaluated using more formal and standardized assessment methods which are used to
hold faculty members accountable for their performance. These summative assessments serve
more high-stakes purposes compared to formative assessments, meaning they hold a high value
and can impact faculty promotions, retention, and payment.!>!¢-18 Thus, the summative uses of
faculty data to elicit outcomes represent data-driven decision-making processes.?! At the macro
level, valuable insight on the trends and performance of faculty can be used by department chairs
or divisional managers. Performance analytics on faculty can help determine organizational
effectiveness and be used as a type of ‘quality assurance’ by the institution.?® Additionally, data
on faculty scholarly activities must also be reported to governing bodies, such as the Ministry of
Health and the Ministry of Colleges and Universities (MCU). Universities are expected to fulfill
a certain level of teaching and academic output. Therefore, reporting this data is required to keep
the institution accountable and to determine if they are meeting the benchmark for productivity.
This is important for funding purposes, accreditation requirements, and to ensure the University
and respective Departments are aligning with the organization’s overarching mission and
priorities.?>2*3° Demonstrating high levels of productivity and quality teaching also helps attract

students and increase the rank of the University in a competitive way.>!
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Further, faculty members are typically expected to meet with their department or division
chair on an annual basis for a career review. During these meetings, the chair will review what
the faculty member has accomplished over the past year, the evaluations they have received, and
the details of their appointment in order to assess performance, provide career advice, and plan
for the upcoming year.’? The R4 is the abbreviated term for the ‘Mutually Agreed
Responsibilities’ of a FHS member. This is a document that allocates their expected
contributions within the domains of either research, teaching, administration, or clinical work.
During annual review meetings, the faculty member’s R4 is reviewed and revised for the
upcoming year. If data on faculty performance and scholarly outputs were easily accessible and
comprehensive, it would help provide context for these annual reviews, which could result in
more evidence-based and helpful discussions and coaching. Unfortunately, faculty data reports
are often incomplete and dispersed across multiple systems which are not easily accessible or

conductive for the Chairs who run these annual reviews.

There is also a financial incentive for Faculty members to report their scholarly activities.
Faculty who are productive will acquire additional merit that is rewarded through bonus
payments or salary increases.’? For Health Sciences academic physicians and faculty members
who work in Ontario, this additional fee-for-service funding is provided through Alternative
Funding Plans (AFP). This is a contract among the University, the Government and the Ontario
Medical Association (OMA) that provides monetary bonuses for faculty members to provide
research, clinical service, and education. However, merit can only be rewarded when the faculty

contributions are captured and documented, hence the value of scholarly data.

Importantly, faculty data are also required for reasons pertaining to the faculty member’s

appointment with the University. When they are hired, faculty are designated a teaching and/or
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research stream or track that they will follow in their appointment. In their respective stream,
faculty members will undergo reappointments throughout their career, and may also gain tenure
or teaching permanence. By demonstrating a certain quantity and quality of teaching and
scholarly contributions, faculty members can progress in their respective appointment stream or
tenure-track. This may include moving up in rank (assistant professor, associate professor,
professor) or being promoted to a permanent position (tenure). When it comes to promotion, all
of the faculty member’s data on their contributions and assessments are compiled into a portfolio
or dossier. This aggregated portfolio is then used by Department Chairs and Promotion and
Tenure (P&T) reviewers to evaluate whether that faculty member should be promoted. Thus, the
promotion process relies on a comprehensive report of faculty performance and productivity.
Different activities have different weighting and value, but the promotion decision is based on an
evaluation of the quantity and quality of teaching and scholarly contributions. Faculty data are
therefore valuable because it provides evidence of these P&T requirements, and a large

percentage of faculty members are motivated to be promoted.!

The ways in which promotion and tenure decisions are made have not been without their
challenges. Firstly, many faculty members are missing data on their contributions and,
consequently, do not qualify for promotion. Even with the digitalization of a lot of this data, it is
not always documented or captured, leaving no proof or record of the faculty member’s
activities. Secondly, the data and performance metrics that are most valued by Department
Chairs and P&T Committees will vary to some degree.>* Many have also expressed concerns
over the lack of recognition for non-traditional activities (as described in section 2.1) by P&T
committees.> Concerns have been raised about how equitable and data-driven these P& T

decisions are, and whether it is driven by objective data or impressions or judgments.3* Hence, it
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is important that a complete collection of faculty data be used in the data-driven decisions
associated with P&T and allocation of merit pay. These various summative uses for faculty data
help to incentivize faculty members to put forth effort to teach, research, and provide service. In
this way, faculty members may have an extrinsic motivation to perform these activities as well as

document them.

Benchmarking and Assessing Success

Now that the different types and uses for faculty data have been outlined, the question
still remains of how success can be quantified. How can data show which faculty members are
exemplary? This is not a straightforward concept.?® Part of the challenge is deciding which key
performance indicators (KPIs) accurately represent faculty performance and productivity. Many
KPIs for faculty performance are cited in the literature and are currently utilized in higher
education. KPIs to measure scholarly productivity include publication counts, citation counts,
grants received, and the h-index.** Student evaluation scores, number of courses taught,
teaching awards, or peer observations of teaching are examples of metrics used to assess

teaching performance.®**

There are several considerations when using data to determine faculty performance and
productivity. While they can be useful in the right context, most metrics alone are often not
adequate measures of performance. Despite the frequency, many metrics are used because they
are convenient, cheap, or easy and not because they are the most accurate.? Student evaluations
are a prime example of a commonly used assessment tool which has evoked concerns about its
reliability and accuracy. Student assessments may be biased*® and show low correlation with

performance.®’ It is also possible that student ratings may be influenced by other confounding
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38.39 subjective impressions of faculty,* or grade

variables such as instructor popularity,
expectations.>!337 Additionally, not every task or activity undertaken by faculty will take the
same level of time and effort, making it difficult to measure productivity with regard to efforts.’
Activities and measures are likely to be weighted or valued differently depending on where a
faculty member is appointed. Comparing the publication count of a biomedical researcher
against that of a primary physician would not be fair, given their different areas of primary focus
(research vs. clinical service), unequal level of publication opportunities, and the contrasting
scholarly productivity norms that exist across different specialties.*’ Priorities will vary across
schools, roles, disciplines, and departments.?3+4! Essentially it is difficult for everyone to agree
on what determines “quality”. To allow for more equitable and transparent evaluations of

performance, decisions need to be made explicit as to which activities and performance

indicators are prioritized for each particular group of faculty.?3

Finally, relying on a single KPI or assessment does not measure the overall productivity
or performance of a faculty member. Many other forms of academic work or innovations are not
included in any of the available indices, such as clinical innovation work, leadership initiatives,
creative pursuits (e.g. newspaper articles written), public engagement (e.g. social media
participation), or non-traditional teaching endeavors (e.g. module development, podcast
delivery). By only using the traditional measures, the many other beneficial forms of scholarship
are not recognized or rewarded. Moreover, there is also a risk that focusing solely on such few
metrics will incentivize faculty members to perform the tasks that are more likely to be
rewarded. If designing a course curriculum is not prioritized when measuring performance, a
faculty member may be more inclined to invest more time into publishing manuscripts because

that is what is deemed as valuable. Thus, it is important to take these other faculty contributions
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into consideration, otherwise there is a risk for faculty to stray away from the other activities that

bring a lot of value to higher education and healthcare.

Despite the challenges in measuring faculty performance, it must be considered because
these measurements are used to make executive decisions about promotion, reappointment,
hiring, merit payments, and awards. Faculty data must be leveraged to measure performance and
productivity in a more objective way, rather than relying on subjective assumptions or
impressions about a faculty member.** According to the literature, it would be best to incorporate
flexibility in this process. Multiple measures of performance should be used to provide the most
accurate assessment of a faculty member’s productivity and quality of scholarship. A holistic
approach to measuring assessments is needed, including qualitative and quantitative data
acquired from multiple sources.?>*4%4! This data can provide valuable insights on the quantity

and variety of teaching and scholarly activities of faculty members, as well as the quality.

Gaps and Proposed Solution

While vitally important for both the individual faculty members and the institution as
a whole, many gaps exist in the collection, management, and reporting of faculty data. While a
faculty member may participate in several activities, these contributions are often not recognized
because the University does not possess a centralized system that effectively captures the data
nor produces a comprehensive report on the activity or performance feedback.’> Modern
technology has led to more robust databases and systems that are capable of storing and
analyzing large amounts of data, as seen in data warehouses (e.g. Oracle) that can perform

functions such as data mining, business intelligence and other predictive data analytic techniques.
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However, these systems have not been leveraged for faculty data in many Universities. At
present, faculty data are hosted in a variety of disparate systems. Examples of internal systems at
McMaster University include learner scheduling and assessment systems (e.g. MedSIS),
administrative information systems (e.g. Mosaic), research profile systems (e.g. MacExperts),
and faculty academic contributions tracking systems (e.g. MacFACTs). Systems external to the
institution include examples such as research analytic programs (e.g. Publon, Google Scholar) or
hospital Electronic Medical Record systems (EMRs). A lack of interconnectivity between these
systems means that the data exists in silos. Compiling the data from these multiple systems is
often a manual and onerous process for faculty members or delegates. Data trends and
relationships cannot be leveraged because the data is not aggregated and analyzed. This is a

missed opportunity for data discovery and knowledge extraction.*?

The data entry piece is also not currently adequate at most higher education
institutions. There is little automation in how data is captured or shared between systems. To
collect and track the details of scholarly activities and evaluations, either the faculty member or
an administrator must spend time and effort to manually enter the data themselves. While some
manual data entry is inevitable, more automation and interoperability between systems could
prevent the duplicate data entry that is currently required. For example, data on clinical
supervision activities are entered into MedSIS for student evaluation management. This data
must be entered again into MacFACTs for faculty contribution reporting. If there was
communication between these two systems, the data would only need to be entered once. As a
result of such inefficiencies, a lot of data on faculty members are not documented into
MacFACTS and this has a negative impact on their merit and promotion prospects. The data is

useless if it is not readily available for those who need it. These gaps in faculty data management
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have been a longstanding issue at McMaster and other local and international teaching
institutions. The lack of interconnectivity between different systems continues to be a major
hindrance. Further, faculty members do not have the time or expertise to properly analyze their
own data through statistics (e.g. finding correlations in data), interpretations, purposeful
reflections or extraction of actionable follow-up goals.*® This is a common problem because the
majority of faculty members are not experienced or knowledgeable in pedagogy or educational
data analysis. These faculty may struggle to make sense of raw data that has not been analyzed,

which does not inherently provide actionable or intuitive information without data analysis.*

Because of these obstacles, scholarly data is not often used to its potential in higher
education. To take advantage of faculty data, we need effective data visualization. This concept
refers to the representation and visualization of data in forms such as charts or graphical elements
that can help facilitate more effective and efficient processing of the data.** Rather than through
tables or lists, data visualization allows users to better understand their data through trends,
patterns and analyses.*> Thus, higher education needs a system that can compile, analyze, and
provide visualizations of data for faculty members. This could be accomplished with an
enterprise system, defined as a large system that can manage, track and automate the various
operations of a business, as well as facilitate the storage and sharing of large amounts of data.*
However, there are very few existing commercial enterprise systems that have this functionality
for faculty data. An informal web search revealed some existing solutions; however, this is still a
very untapped market. A competitive analysis (Appendix A) shows that amongst the small
number of solutions, many are expensive and do not meet all the needs of FHS faculty members.
It is clear that FHS faculty members are unique in their data and reporting needs. Thus, any

enterprise solution should account for the broad and diverse range of academic functions that
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FHS faculty contribute. To further complicate things, each University uses their own suite of
systems and databases, which are often not easy to integrate. This makes it difficult to create a

one-size-fits-all enterprise system that is capable of ‘talking’ to all of these systems.

Essentially, there are two parts to this problem. The first pertains to a need for a back-
end system to collect and compile the different sources of faculty data. The second is that there
needs to be a front-end data visualization interface that can provide a report of faculty data so
that they can quickly and easily view and understand their data. Dashboards are one of the most
popular and effective forms of data visualization.*? A dashboard can be defined as: “A
visualizing tool which provides awareness, trending, and both planning and actual comparisons,
frequently visualized in a slick simplified user interface.”*¢ A dashboard would effectively
present compile data from multiple sources to provide a summary of important information that
faculty members could access at a glance.*’*® Typically, dashboard visualizations are compiled
onto a single screen where high-level information can be displayed, with the option of navigating
to more in-depth information on particular components. The development of a faculty
performance dashboard would be advantageous for rapidly disseminating information to the
faculty member on how they are performing in a manner that requires minimal effort and helps
them understand the data.*’ Tables and long reports of data are more difficult and time-
consuming for faculty members to view and interpret.** Alternatively, if designed properly, a
dashboard could help faculty members see their strengths, areas of improvement, trends, and

steps required to progress.*’

Higher education actually falls behind several other sectors that are already using web-
based dashboards. Dashboards are used in the healthcare field to communicate relevant clinical

information to healthcare providers in the ICU,* Emergency Department,>’>! Radiology
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Departments®? and other areas. The value of dashboards within education has also been
demonstrated in the business sector, especially in marketing, sales, operations, and finance.*?
Less work has been done to develop dashboards at the intersection of healthcare and education.
One example is the study by Thoma et al to design performance dashboards of Emergency
residents for the purposes of Competency Based Medical Education (CBME) decision-making.> 3
One example by Lewis et al*? developed a faculty data management system to serve the needs of
radiology faculty members; however, it focused more on manual data entry, rather than data
integration from existing systems where the data may already exist. Further, this paper did not
provide a robust/powerful reporting tool that is needed. Otherwise, to the best of my knowledge,
little work has been done to develop performance dashboards for the faculty members who work
in the Health Sciences. Thus, little is known about what this type of dashboard should look like

or what the requirements would be.

UCD and User Experience

When developing tools such as a dashboard, it is not enough to simply create a program
that is functional and free of errors. This refers to the “usability’, which will be important once
the construction phase of the dashboard and back-end system takes place.>* Ensuring good
usability helps prevent confusion and frustration in the end-users, but it is imperative that the
product also provide a good user experience (UX). UX is a concept that extends beyond
usability, aesthetics, and functionality of a system.*> UX looks more broadly at the user’s
perception and overall experience with the product or service.>* It aims to satisfy the user’s needs
and provide quality experiences with the tool through more efficient, enjoyable, engaging and

meaningful interactions with the tool.>®>” Good product designs will provide a good user
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experience. Unfortunately, it is easy to create poor designs and user experiences, particularly
when designing dashboards. Developers often try to fit too much information onto a single
screen, which then ends up looking cluttered and confusing. Data may not be displayed
effectively, the wrong charts may be selected, or colour and other distracting decorations may be

overused.*748

Creating a good dashboard design means avoiding many of these common design
mistakes, but also using design-based thinking to best understand the needs of users. This is
accomplished through the process of requirements gathering to learn about the needs,
motivations, emotions and attitudes of the end-users. We must consider their internal thought
processes and how they will interact with our product. This helps the designer to identify the
features and characteristics the product should have so that the end-user will use the product.>*
Collecting and analyzing these needs is what makes up a user-centered design approach (UCD),
a philosophy that ensures the design is optimal for the end-user. Good designers will empathize
with their clients.**>*>° In this way, all design decisions should be made through the lens of the
end-user and not the own designer’s viewpoint.>> Good designers are also able to see through
what users say they want, because the perceived needs that clients articulate do not always
translate to what their unrealized needs are. In other words, people do not always know what
they need. For this reason, gathering requirements is more than simply asking someone what
they want. It is a longitudinal process of interpreting what they say and unveiling their

unperceived needs.>>36:60

However, many companies skip this step or forget about User Experience. This is
problematic because without a good user experience, the tool will show poor adoption rates.

Users who have a negative experience will not continue to use a program.>® If time and money
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were invested into developing a dashboard that did not offer a good user experience, faculty
members would never look at it. The University would have lost money, valuable time, and
efforts would be wasted, and faculty would likely end up even more frustrated and confused than
before.®! Thus, investing time into using a UCD approach to collect and analyze requirements is
essential when creating a tool such as a dashboard. It must be designed for a broad range of users

and consider their needs and wants in all phases of the design process.®’

2. Project Objectives and Scope

The gaps in faculty data management reporting have been outlined in the previous
sections. This project aims to formulate a solution to address these gaps by designing prototypes
of a web-based faculty performance dashboard for Health Sciences faculty members. The
purpose of these dashboards will be to provide a comprehensive report of faculty data, compiled
from various sources, that will provide both formative and summative benefits. The dashboard
will help faculty members improve their performance and productivity, as well as support the
processes of annual reviews, P&T and academic merit reporting (e.g., AFP). The end-users of
this dashboard will include faculty members in the Health Sciences department, spanning across
all positions including researchers, teachers, clinical educators, and leaders. Due to the unique
needs of the end-users, coupled with the lack of off-the-shelf solutions that exist, the decision to

design a custom product was justified.

This tool being developed will only be beneficial if the target end-users want to use it.
Therefore, this project prioritizes creating an optimal design for the prototype that will result in a

good user experience.*” We will seek to do this by taking a UCD approach and focusing the
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project on requirements gathering and collection of feedback from our target end-users. The goal
will be to better understand the perceived and unperceived needs of our end-users so that we can

answer the following questions:

e What are the potential types and sources of faculty data?
e What data should be included on the dashboard?
e How should we display this data (what kinds of visualizations, organization of pages)?

e How are the needs different across different types of faculty members and roles?

For the purposes of this project, we investigated what faculty would want on a dashboard in
an ‘ideal world’. In this way, we defined faculty data as ‘any information on a faculty member,
pertaining to their appointment or work in their role, that would be of interest to the faculty
member or other stakeholders’. This is a very broad and general definition, which was used on
purpose. This project sought to learn about what faculty want out of a dashboard, both in a
current and future state. Therefore, no restrictions were placed on the types of data that would be
considered. Additionally, the prototypes will be designed specifically for the use of FHS faculty
members at McMaster University. However, insights and design requirements will be obtained

that could be generalizable to other departments and institutions.

When devising this dashboard, it is important to clearly define the objectives for the product
as well as what the user wants out of the product.>® This study focused on how to best align these
objectives and user needs, while also gaining other theoretical insights in these areas. The

objectives of the dashboard are as follows:

e Compile summaries of data and feedback on faculty performance into a one-stop-

shop tool.
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e Effectively present and quickly communicate data through visualizations.>®

e Present the data in a way that will serve the aforementioned formative and summative
purposes described (faculty development, annual reporting, promotion and tenure and
merit).

e Be intuitive for all types of FHS faculty members. The dashboard should be applicable

across all FHS roles, specialties, and characteristics such as computer literacy.

The project takes a robust, scholarly approach to the dashboard design by taking pertinent
findings from the literature and data collected from this study, and translating them into
requirements.>® The process of designing these dashboard prototypes will demonstrate the end-
user needs for a front-facing reporting tool, which will then both inform and justify the
construction of a back-end system that is capable of data management. While the construction
phase of building an actual dashboard is outside the scope of this thesis, learning about the
design requirements will serve as a foundation for future developments in this project. In this

way, this project will build low-fidelity prototypes to reverse-engineer the dashboard tool.
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3. Method

Design thinking was used to best understand the end-users and translate their needs into
requirements for the dashboard.>* Several steps were required before arriving at the final
dashboard design. First, I sought to understand the current state of the problem both at
McMaster University and other institutions. I then gathered ideas for the dashboard and
collated these ideas into a list of initial dashboard requirements. These initial requirements
were prioritized (by weighing them against the dashboard objectives) and then used to
populate the dashboard prototypes.*® Finally, the prototypes were shown to faculty members

to assess and provide suggestions through multiple iterations of evaluation and refinement.

Design-Based Research

This project used a design-based research (DBR) methodology. McKenney & Reeves
2012 define educational design-based research (EDR) as, “A genre of research in which the
iterative development of solutions to practical and complex educational problems also provides
the context for empirical investigation, which yields theoretical understanding that can inform

the work of others.” 2

While the catalyst of my work was to solve a complex problem within a real-world
educational setting, my project also aimed to use theory to inform the prototype design. In turn, it
was also the intention that the findings from this project will provide valuable insights to other
communities regarding faculty data management and dashboard design. Therefore, my project

sought to use theory to design a real-world solution at McMaster University, while also
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contributing theoretical insights and practical findings, particularly where eHealth and health
education intersects. Thus, the bridging of research and real-life practice deemed DBR as a

suitable methodology for my thesis.®?

Additionally, another hallmark feature of DBR is the focus on complex problems that are
situated within complex environments. The management and reporting of faculty data in higher
education is an extremely complex problem due to the breadth of data types, data sources,
various uses for data, and the complexity of faculty scholarship. Further, the environment in
focus is indeed very complex. Universities and the FHS are a dynamic, complicated group with
many divisions, specialties, and faculty members, all with their own behaviours and attitudes.?
DBR research embraces the complexity of these types of problems. DBR also employs an

iterative approach, which is an important strategy for design-thinking and UX work.3>:62:63

Following the framework outlined by McKenney and Reeves,5?

my thesis followed the
first 3 phases of a DBR project, with the concurrent goal of gathering user requirements and
designing a faculty performance dashboard prototype (Figure 1). The fourth phase
(implementation) was deemed out of scope for my thesis as it would require much more time and
preparation to successfully construct and implement the tool into practice. Instead, the focus of
this study was designing prototypes, which is an important step in DBR. Low-fidelity prototypes
are easier to change in response to feedback, thus allowing for quick cycles of prototype design

and revision, referred to as a ‘meso-cycle”.6%%* Figure 1 shows a meso-cycle, comprising phase 2

and 3.
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Phasel Phase 2 Phase 3 Phase4
Analysis & Exploration Design & Construction Evaluation & Reflection Implementation

Faculty Feedback Study Dashboard requirements Focus Groups Out of scope for this study
Literature Review Personas/use cases Interviews
Document Analysis Design of prototypes

Stakeholder Interviews

LY

Iterations of feedback and revisions

Figure 1: Study phases within the DBR framework

Phase 1) Analysis and Exploration

The initial project work involved a thorough investigation of the problem and current state,

conducted using the methods outlined below.

Faculty Feedback Study

We recently conducted a qualitative study where we asked faculty what performance
feedback they currently receive and what feedback they want. We conducted semi-structured
interviews with McMaster FHS faculty members and used a grounded theory approach to
perform a thematic analysis of blinded interview transcripts. The findings from this unpublished
manuscript provided helpful insight for the dashboard design, as well as the current gaps in

faculty feedback.
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Literature Review

An informal review of the literature was conducted on the web to learn about the
principles and theories that could help inform my project. Journal articles, books, blog posts,
commentaries and podcasts were consulted in this review. I reviewed the literature on the various
uses for faculty data in higher education, including faculty development, promotion and tenure
and merit payments. To learn tips and best practices for UX design and data visualization, |
consulted a variety of resources including books, articles and blog posts written by experts in this

field.

Document Analysis

A document analysis was conducted to gather supplemental information that could
provide background context around the research topic. In order to better understand the processes
that impact FHS faculty members regarding their appointments, promotion and annual review
processes, McMaster University policy documents were reviewed. The aim was to learn how the
tool being designed could help support these processes. A list of the MacFACTS roles (as
included in the MacFACTS system) was reviewed to better understand the different possibilities
of scholarly activities and how they are reported or categorized. MacFACTS is the current in-

house database used to enter and store data on faculty activities at McMaster University.

Additionally, sample AFP forms were reviewed to clarify how faculty are expected to report
their data for merit funding purposes. This helped determine how activities are named, weighted
and categorized when faculty members complete their annual merit forms. An example of an R4
document was also analyzed to see how contributions may be broken down by roles, depending

on the individual faculty member.
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Stakeholder Interviews

This study explored the current landscape of faculty data management at McMaster
University to learn about why the data is collected and how it is used. This was done by
interviewing stakeholders at the University to gain an understanding of the current state and
gather ideas, knowledge and opinions on the project from multiple points of view. Stakeholder
interviews are recommended as one of the first steps when scoping out the needs and
requirements for a system.

Stakeholder interviews were conducted with multiple individuals at McMaster University.
Relevant stakeholders included those who had either already expressed an interest in the project
or were identified to be impacted by the implementation of a faculty dashboard. This included
individuals who would be involved in at least one step of the business operations associated with
the dashboard. For example, department administrators would be involved in the promotion and
tenure preparation process. A financial manager may use the dashboard to calculate merit-based
compensation. Considering the size of FHS, the proposed tool would impact many stakeholders
at McMaster. Appendix B outlines the various stakeholders who would be impacted by the

implementation of the dashboard.

Initial stakeholders to be interviewed were selected by Dr. Chan and myself, according to
the individuals who we knew would have a vested interest or be impacted by our project. A few
additional suggestions of interviewees were provided by some of my committee members and

through snowball sampling. These interviews were conducted to better understand:

1) How our tool could help other end-users, sometimes indirectly. This included end-users

other than faculty members themselves.
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2) How to design the tool in a way that would align with McMaster’s business operations
(e.g. P&T reviews, Merit reporting)

3) What challenges we could expect when designing this dashboard.

Interviews were conducted by myself over Zoom and lasted between 20 — 60 minutes.
Interviews were documented in memos to take note of key points. Notes were stored on my
personal laptop and summarized into short memos. Basic information on stakeholders (name,
role, department) were documented in an Excel spreadsheet. Interview data was organized into a
table highlighting emerging themes and how these themes present themselves in the current state
of faculty data management (e.g. gaps and challenges) versus the future state (ideal state and

future obstacles).

Phase 2) Design and Construction

Design

The information gathered in phase 1 was translated into initial requirements for the
dashboard. I developed personas and use cases for how the application and dashboard will be
used by various user roles and disciplines within Health Sciences. Personas helped assure that I
built the prototypes with the end-user in mind. In this way, fictional characters were devised to
represent the faculty members, each with varying characteristics, so that the needs of the end-
users could be visualized during the design process.>® Similarly, constructing use cases aided the
design process by outlining the end user goals and ways in which they will interact with the
system. This provided another opportunity to consider the viewpoint of the end user, thereby

ensuring the design would satisfy the end-user needs.
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After identifying the types of data required for our reporting purposes, I then focused on
how to best present this data on the dashboard. All of the dashboard elements identified in phase
1 through stakeholder interviews, literature review, feedback study and document analysis were
reported into an Excel table as initial dashboard requirements. I prioritized different elements

according to whether they aligned with the objectives and purpose of the dashboard.

A variety of blogs and papers written by UX experts were consulted for tips and
guidelines on how to create an optimal dashboard design.*7-#8:60:65.66 T made sure to follow many
of the cited standard best practices that are universally relevant across all design work. For
example, I tried to make certain features standardized across the system. Toolbars, navigational
tabs, filters, and other common components were kept uniform on all pages. For information that
carried more importance, this was emphasized through size, contrast, and page placement.
Hyperlinks within PowerPoint slides were used to simulate the interactive components of a
functional application, thereby providing a demonstration of how a user could navigate through
the system. These links allowed for a demonstration of clickable buttons, opening and closing of
additional windows, toggling, and general navigation through the system. Charts and graphs
were created in Excel using fake data to create example visualizations. Some infographics were
created in an online design program, Canva. Icons and images were taken from stock image
websites. In order to align with the McMaster brand, I utilized many of the recommended fonts,
colour schema and icons from the McMaster branding website.%” To allow for the anticipated
large number of revision suggestions and requests for new additions, my early designs included
more blank space. This would give me more room to quickly make these changes without having

to reorganize the entire structure.
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Construction

The first version of the prototype was created using elements from the initial
requirements. As the design work involved several iterations, wireframing was done on
Microsoft PowerPoint. This allowed for easy manipulation of the design, which was required to
complete the rapid revisions as part of the design-based framework of the project. Each new

revised prototype was saved on my personal laptop to keep records of all versions.

Phase 3) Evaluation and Reflection

Evaluation

During the evaluation phase, I had faculty members walk through the prototypes to explain
their likes and dislikes, what they find useful, or what they would like to add or change. I then
cycled back to phase 2 so that I could use these suggestions to revise the prototype, before going

through phase 3 again.

Focus Groups and Interviews

Focus groups and interviews are two frequently recommended methods of evaluation for
design projects.’*>® There were 3 phases to the evaluation and revision stage. Each phase
chunked together feedback sessions, with revisions and iterations in between. The first 2 phases
included focus groups and interviews. In the final phase, a video walkthrough of the prototype
was emailed out to participants. A Google Form was provided for participants to provide any

final comments or feedback.
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Focus groups and interviews were used to gather qualitative data on end-user perceptions
and feedback for the prototypes as part of the evaluation and revision phases of the DBR project.
This provided the opportunity to present prototypes to participants, gather their impressions or
feedback, and use these suggestions to improve the prototype design. Multiple iterations of re-
design and feedback was conducted. After the required changes were made, the next round of

focus groups could be conducted to present the new prototype and gather more feedback.>*

Focus Groups involved forming small groups of individuals, “brought together to discuss
their experiences or opinions around topics introduced by a skilled moderator who facilitates an

open, non-judgemental atmosphere.” 34

The benefit of focus groups was that it stimulated
dynamic group discussions. Group conversations elicited new thoughts and ideas in others,
incited by hearing other participants’ points of views.>* To encourage rich discussion, focus
groups allowed for a combination of participants with different roles and specialties. In addition,
interviews were conducted 1-1 with participants. Not only did this provide more flexibility with

participant schedules, but also allowed for more focused discussions on that faculty member’s

needs pertaining to their specific roles.

Reflection

After each focus group or interview, I logged both the perceived and unperceived revisions
in a change request log. Perceived needs were those that were explicitly stated by participants.
Unperceived needs were speculated by reading between the lines of what was articulated,
empathizing with faculty, and forming interpretations on participant requests. Upon arrival at the

final prototype version, I reflected on the final design and end-user feedback to summarize
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various recommendations for the actual construction of the application.

Study Setting and Population

McMaster University’s FHS was selected as the case study for this study. FHS is home to a
broad range of departments, divisions, and programs and is responsible for the training of a
variety of health professionals. The FHS provides education to a variety of healthcare
professional programs for various levels. The faculty is comprised of 3 schools (School of
Nursing, School of Rehabilitation Science, and DeGroote School of Medicine) and offers over
40 programs across undergraduate, graduate, postgraduate, and clinical learner levels. The
McMaster FHS Department also includes Faculty members in various departments in roles
including researchers, teachers, clinical educators and administrators. The Department employs
faculty members with different appointments spanning full-time, part-time, and adjunct faculty

members with varying levels of tenure, contract, and session work.

Participant Recruitment

Potential participants for the focus groups and interviews were compiled with assistance
from Dr. Chan, as well as a few suggestions from Dr. Lokker. Participants were selected to
include a diverse cross-section of faculty members in the FHS. Purposeful sampling was used to
ensure inclusion of participants from various roles (clinicians, researchers, teachers,
administrators/leaders), specialties (e.g. pediatrics, gastroenterology), departments (e.g.

Medicine, Surgery, Psychiatry), schools (e.g. School of Nursing) and position (assistant
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professor, associate professor, and full professor). We ensured our participant pool included an
equal distribution of faculty members amongst various ages and genders. When identifying
participants, we specifically considered the perceived technical literacy and experience with
faculty development in participants. The aim was to create a diverse group with different levels
of these characteristics. Participants with these characteristics were inferenced based on the

thesis supervisor’s network and previous encounters with these faculty members.

Invitations to participate in the focus group were sent through an email with an
infographic (Appendix C). $100 Amazon gift cards were offered as incentives for participants
who participated in all phases. Participants were directed to sign up for focus groups and
interviews via an online scheduling program, SignUpGenius. Email reminders were sent to
participants 24 hours prior to the session. A disclaimer was included to advise of the recording

and use of de-identified quotes in the final report.

Data Collection and Analysis

Study Procedure

All elements of data collection and analysis in this study are illustrated in Figure 2.
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Figure 2: Overall Study Design

I used a constructivist approach to triangulate the results from all of these data sources to
inform the design and analysis of my faculty dashboard prototypes. Constructivism in research
assumes that there is not a single source of truth, but rather argues that the uniqueness and
personal experiences of each individual attributes to their generation of knowledge and
understanding of the world.®® When creating a product like a dashboard, there is no right or
wrong way of creating the design. There is no single truth for how the design should look, this
would represent a positivist approach. Instead, there could be multiple ways of creating the

design, and users will each have their own unique interaction and experience with the product.
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Therefore, my goal was to gather a list of all possible data elements and then explore multiple
ways of designing the dashboard. In doing so, I interacted with the data to explain concepts and

formulate meanings and insights.®?

Data Collection

Stakeholder Interviews

Stakeholder interviews were summarized into notes on my personal device. The
document analysis involved note taking and charting of descriptive statistics into an Excel

spreadsheet.

Document Analysis

Qualitative and quantitative data from previous year AFP documents and an R4 document
were acquired through the Department of Medicine Chair’s Office, with an understanding that all
data would be kept confidential. These forms were blinded to maintain confidentiality of faculty

members. These documents were stored on my personal computer in a password-protected

folder.

Literature Review

An annotated bibliography was created to summarize the primary results of the literature
review. Notes were made to outline the main importance and relevance of each resource to the

project.
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Focus Groups and Interviews

Focus groups and interviews were conducted over Zoom. Informed consent for audio
recording and use of de-identified quotes in my report was obtained prior to conducting focus
groups. All sessions involved walking the participants through the prototypes and then asking
open ended questions about what they saw. Questions were asked such as ‘what do you like or
dislike about this page?’ and ‘what are your thoughts on this section?’. All sessions were
recorded to the Zoom cloud and transcribed using the Zoom transcription feature. Transcripts
were then revised and amended for accuracy. All transcripts were de-identified to remove names.

Transcripts were stored on my personal device in a secure folder.

Data Analysis

Triangulation

Results from the stakeholder interviews, faculty feedback study, document analysis,
literature review and focus groups/interviews were logged in an Excel table. The table was
categorized by dashboard element and associated faculty need. For each element, I marked off
where this element was identified or referenced (e.g. explicitly stated in an interview, extracted
from the literature, included in forms from document analysis). In this way, I triangulated the

data acquired from each method to develop a list of prototype elements and design requirements.
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Constructivist Grounded Theory Analysis

The qualitative analysis of focus groups and interviews was conducted using a
constructivist grounded theory approach (CGT), a method used to analyze qualitative data in an
explorative manner, which can then form new conceptual ideas. The data was reviewed and
coded according to key themes. CGT research allows for the evolution of a coding scheme,
which can be refined as the analysis phase progresses. In this way, grounded theory involved
developing new themes, allowing some themes to be absorbed by others, and then re-organizing

the schema so that the results could produce insights.®"!

Transcripts were thematically coded by myself and 2 post-doctoral fellows (Y'Y, SH),
both of whom have extensive experience in qualitative research. A hierarchy of codes was
created according to trends and overarching themes as identified in the transcripts. All three of us
met to code the first 2 transcripts together. The remaining transcripts were coded individually by
myself. Check-ins occurred periodically over emails or meetings to discuss transcripts or codes
that required further verification. Discrepancies in quote interpretation and codes were resolved
by group discussion. The initial coding was done in a Google doc. After all transcripts had been
coded, the coding team (VM, Y'Y, SH) and my thesis supervisor (TC) met to assess and re-
organize the codes. A free, online whiteboard tool, Miro, was used for the final coding re-
structure. At this point, all members were satisfied with the output, and this structure was used as

the final coding scheme.
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4. Results

Literature Review

Key resources that I used to inform my project are summarized in an annotated

bibliography (Appendix D).

Stakeholder Interviews

A total of 10 stakeholders were interviewed. Four of these stakeholders were female and

six were male. A breakdown of the participants who were interviewed are listed in Appendix E.

These interviews generated insights on the current and future state of the problem (Table
1). I recorded the main takeaways from these interviews in my own personal memos. I met with
three different administrators to discuss the process faculty members undergo for promotion and
tenure and annual reviews. These interviews helped me identify the required documentation,
assessments and milestones that faculty members must complete in order to be promoted.
Challenges associated with the capture and reporting of faculty data as well as additional
suggestions for the dashboard were brought forward during my meetings with the department
manager and financial stakeholders. Meeting with IT experts allowed me to understand the
current and future state of faculty data management at McMaster University, which provided
insights for the technical considerations and challenges that should be considered in the build of

the dashboard, all of which would guide future work that could emerge from this project.
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Finally, I spoke with a faculty member and a student who had begun building a similar
application and dashboard for instructors in one of the FHS schools. Their application was more
focused around course instruction for a particular program. Viewing and discussing their
application prompted me to consider how my dashboard could potentially integrate with their
system. While their dashboard was at a much smaller scope than what my dashboard was hoping

to achieve, it was helpful to see what related work was being done to address a similar problem.

Table 1: Current and Future State of Problem

Current State (Gaps and Future State (Opportunities, obstacles,
Challenges) ideal state)
Overall Faculty e There is currently no enterprise | ® Various stakeholders will find some
data management system available (at McMaster value in a product that can
or commercial) that can effectively capture, analyze and
effectively collect, manage and report faculty data at McMaster.
report FHS faculty data. e Data governance and privacy will
e There is a general lack of continue to be important and
strategy for who has access to challenging.
faculty data, who owns it, or e Aside from the benefits discussed in
who controls it. the background here are other
e There are many lost opportunities that would emerge
opportunities by not digitizing from a faculty dashboard. For
or analyzing pertinent example:
information. o Reporting of aggregated
faculty information (e.g.
gender, degree, ethnicity) for
accreditation purposes
o Reduce data entry errors (by
eliminating duplicate data
entry points)
P&T/ Annual e FEach FHS department handles | @ P&T and annual reviews involve
Reviews/ AFP P&T slightly differently, but all reviewing all contributions and
and Academic follow the same University achievements of a faculty member
Merit Reporting policies. over their career. If this could be
e There is a lot of manual and done in the dashboard, it could help
onerous work performed by the support this process.
faculty member and e Allowing for more efficient data
administrators to compile and collection methods (e.g. data
report data. scraping methods, better flow of
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Often faculty are missing data
when they are up for P&T or
reporting for Merit.

information between systems) could
help make processes more efficient.

Technology/Back
-end

There are currently many
different systems that house
data at McMaster.

There is little interoperability
amongst these systems.

Most faculty data is manually
entered into MacFACTS, where
it goes into the Star Database.

There needs to be a single source of
truth for faculty data; there should
be one designated system which
owns, stores and edits the data. The
data can be shared with other
systems, rather than stored as
duplicates.

Work is being done to develop a
central FHS database which would
compile data from multiple systems
across campus. This would replace
the Star Database. These efforts
could augment the work of the
dashboard design because this new
database could potentially serve as
the back-end system that collates
and analyzes the data that could
populate the dashboard as the front-
facing interface. There may be an
opportunity to integrate a version of
the dashboard as a plugin for this
FHS system, thus reducing the
workload of creating a new
database.

Document Analysis

With support from the Department Chair, 9 AFP forms in the Department of Medicine

were provided for my study, all de-identified by omitting any personal identifiers. Document
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samples were from 2019 and included a cross-section of faculty members with various levels of

tenure, different departments, and different areas of focus (e.g., clinical vs. research) to ensure
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that the collection was as representative as possible. An approximate equal number of male and

female faculty member forms were provided.

The AFP forms are Excel spreadsheet templates with fillable sections for the faculty
member to populate. Forms also include columns for the divisional mean values to be added.
Reviewing the AFP documents provided a long list of potential metrics that are used in the
Medicine merit system and are required for reporting purposes. Forms demonstrated that faculty
contributions in Medicine are categorized into nine categories, as listed in Appendix F. The
weighted values of activities in each of these categories are used to calculate global statistics,
including total education hours and total research points. High-level statistics from the forms are

provided in Appendix F.

This analysis allowed me to get a sense of the typical numeric ranges that could be used
as sample data values in the prototype, which could make it appear more realistic and relatable
for the study participants. Studying the AFP forms also led to a greater comprehension of how
faculty data reporting can uncover valuable insights. Data aggregated from AFP forms could
demonstrate the allocation of time and effort dedicated towards different areas within the
Department of Medicine, such as research or undergraduate education. Merit reports such as
AFP forms can reveal which areas faculty are most productive in, which can be insightful for
faculty as it allows them to report and reflect on their activities, which can translate into

monetary rewards through merit payments.

A sample R4 document was also reviewed as part of the document analysis. The R4
breaks activities down by Education, Research, Health Services/Clinical and Administration.
These forms are created specifically for each faculty member to allocate their time in each of

these categories, with a total allotment adding up to 100%. Reviewing the R4 was helpful for me
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to see how FHS categorizes scholarship and the different types of roles that would be included in

the R4.

McMaster policies were also reviewed to provide context around some of the processes
that take place at McMaster University, with particular attention to P&T. The policies reviewed

and their relevance to the study are provided below in Appendix G.

Design Requirements

Use Cases

Many software development experts recommend the creation of use cases to help
demonstrate the functionality of a system from the viewpoint of an external party, named the
actor. Use cases demonstrate the various ways in which the actors will interact with the system,

including all of the actions and steps that they will perform.”

For the faculty dashboard application, there are several actors who interact with the
system, the primary being the faculty members themselves. Other systems, both McMaster
owned and external, would be involved through transactions where data would be pulled from
these systems into a database which would then be used to populate the dashboards. While the
technical aspect of this data integration is extremely important and will require a great deal of
work and planning, this is outside the scope of this project. The actors of interest are the people
who will be viewing and navigating through the dashboards. The features of this human-

computer interaction are described in the use cases found in Appendix H. These use cases were
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contrived based on the role of the end-user as well as the respective purposes for using the

dashboard.

Personas

Many software developers, UX experts and designers recommend that personas be
developed prior to the initiating the design or build of a solution. 3+°%3% The numbers of suitable
personas will vary between projects, but the purpose is for the designer to enhance their
understanding for the users and to serve as an “exercise in empathy”.¢ For this project, I created
four personas for each of the main faculty member roles (clinical educator, researcher, teacher,

leader). Appendix I displays the personas that were created.

Personas were created to incorporate varying levels of technical skills, as well as different
needs, pain points, tenure levels and personality traits. Personas were inspired by my own
personal experience working with faculty members, as well as the participants who I interviewed
as part of the previous feedback study. Creating the personas allowed me to consider the
variation in scholarship and what is valued across different roles and specialties. This helped me
consider the data and visualizations that I should include in my dashboard so that it could suit

these different personas.

Design Elements

Design elements, features, and types of data that were identified through the various

channels of requirements gathering are summarized in Appendix J. A large number of potential
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elements were identified. While there were many potential features that were cited, these needed
to be prioritized in order to determine which could be fit into the dashboard, as well as which
should be more prominently displayed. Some data elements were common to all faculty
members (e.g., information about promotion and scholarship), while some were discipline
specific (e.g., clinical teaching information). The 3 categories with the largest number of data
elements included research activity, data for merit funding, and teaching activity. Some elements
were consistently mentioned and valued across all user participants in the study. Contrarily, there
were several needs that only 1 or more participants requested, while others were either
indifferent or opposed. These differences in opinions sometimes varied by role, level of career
and individual preferences. For example, researchers naturally wanted to see KPIs associated
with their research activities (publications, citations, reviews, h-index). Those in other roles with
less of a research focus often did not want to have these numbers predominantly featured.
Clinical educators were more interested in the quality of feedback that they provide to students,
compared to teachers, researchers and administrators. There were also some trends relating to the
level of career. More junior faculty members appeared to be more interested in elements related
to goal-setting, formative feedback and suggestions of future opportunities. Mid to late-stage
career faculty members were more inclined to want features that could help them prepare for

promotion, annual reviews or AFP reporting.

These data elements would come from multiple inputs, including both McMaster internal
and external systems. Figure 3 summarizes the various data inputs that could potentially be used

for our database.



MSc Thesis — V. Munford; McMaster University — eHealth 43

e MedSIS3C Manual Data Entry McMaster Experts
Electronic Medical Record Systems AN : Pt _  External documents
e N \ | 4 - - - Excel, word documents,
RN - N 1 ,, 7 email. other oroerams
S N 7/ P
S< Y -
~ ~ - -
) . ~ - .
er Mosaic - _ _ ~< ﬁentral Databas& - - Linked [}
L J Se-aa Warehouse | -==""
And other social media
- olatforms
Royal College MOC x,/_ T = == Outlook calendar
CFPC Maineret - Sso
_ - - ~ -~ -~
- ~
_ - - - hl -~ -~ -
- ~
GO gle - Data Analysis =~
Scholar

|

FHS Faculty Dashboard

e
Figure 3: Data Inputs for FHS Dashboard

Prototypes

Walkthroughs of the final versions of the prototype can be viewed in the following video

- https://youtu.be/zrkm5SeRYECw. The dashboard incorporated both narrative and numerical

data and data visualizations. Data elements from a variety of systems (e.g. MedSIS, Google
Scholar) and evaluators (students, colleagues, managers) were included. Different user groups

were created to account for the various users who would be logging into the system (Figure 4).
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Select User Role

Faculty Member

Department Chair

Associate Chair/DEC

Administrator

\ /

Figure 4: User roles

The amount of faculty data identified during the requirements gathering was very large.
The challenge was prioritizing the data that should be included on the dashboard, while
categorizing other ‘nice to have’ types of data that were not a priority. Considering the extensive
list of potential dashboard elements identified in the exploration and analysis phase, it was
important that I carefully select those that would align with the objectives of the dashboards and
meet the needs of the end users. Not all could be selected, otherwise they would not fit onto a
single dashboard screen or result in cognitive overload on the user from seeing too much

information.>?
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Results from Focus Groups and Interviews

Demographic Information

A total of 18 faculty members participated in the focus groups and interviews. There
were 12 female and 6 male participants. Table 2 displays the demographic and appointment

information for the participant pool.

Table 2: Participant Descriptive Statistics

Gender
Female
Male
Role
Administrator/Leader
Clinical Educator 12
Researcher 11
Teacher
Department
Family Medicine
Medicine
Health Research Methods Evidence and Impact
Pathology & Molecular Medicine
Pediatrics
Psychiatry
Surgery
School
Nursing
Rehabiliation Science
Appointment
Associate Professor
Assistant Professor
Professor
Postdoctoral Fellow

[
(3]
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A pilot focus group was conducted with 2 faculty members who were co-supervisors for
the project (TC, YY), providing me with the opportunity to practice facilitating the focus groups.
Following the pilot sessions, 3 phases of prototype evaluation were conducted. The first 2 rounds
included focus groups and interviews held over Zoom. The prototypes were displayed through

screen sharing to allow participants to view and provide feedback on these prototypes.

In the first phase of feedback, 3 focus groups were held, each group had 3-5 participants.
2 additional sessions were conducted 1-1 with faculty members who could not attend the other

focus group dates.

The first round of focus groups were structured as follows:

e Welcome and housekeeping: Obtain consent.

e Group introductions: Asked to introduce name, appointment, position.

e Provide overview of project, explain purpose of dashboard, define faculty data.
e Demonstration of prototypes and discussions.

e C(losing.

A combination of focus groups and interviews were conducted with participants during
the second phase. Nine 1-1 interviews and 2 focus groups were conducted, including 10
individuals who also participated in the first round. Minor to more significant revisions were
made to the prototypes between each interview and focus group. After the first 2 phases of
evaluation and revisions, video walkthroughs of prototypes were distributed by email to

participants for any final comments or suggestions.

Over the course of focus groups and interviews, even more elements were brought

forward and the prototypes continued to evolve significantly over the course of the study. In the
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final rounds of feedback, there were little to no suggestions for additions or revisions or additions
to the dashboard. For the transcript analysis, we reached a state of theoretical saturation. At this

point, the analysis of transcripts did not contribute to new themes or insights.

Thematic Analysis

The thematic analysis of focus groups and interviews using a constructivist grounded
theory methodology revealed 4 main, overarching themes: Faculty appointment; User groups;
Front-end design elements; Concerns and challenges. Within the front-end design elements
theme, there were 2 sub-themes for general elements and specific requirements. The themes and
sub-themes and how they pertain to faculty member needs for the dashboard design are described
below. Each of these themes encompassed several valuable insights pertaining to faculty member

needs for the dashboard design.

Faculty Appointment

Participants in our study represented the variability of users who would be using the
dashboard. Faculty come from different departments, have different types of appointments, and
each has their own set of role(s) as outlined in their R4. The final prototype organized some of
the dashboard pages by the different R4 roles: Teaching, Research, Administration, and Clinical
Service. Participants frequently made reference to the R4 and felt that it was important for the
dashboard design to align with these roles. The majority also wanted their R4 breakdown to be

embedded in the dashboard for them to use as a quick reference:
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“I'was filling out R4 stuff and I'm like where is my R4 document, what was my time split,
So this is nice to just have it all in one place, I really like it.”

An additional layer to faculty users comes from the different types of appointments they
hold, their tenure, track, and rank. These variations in roles and appointments are what make up
the distinct faculty phenotypes, some of which have their own characteristics and needs for the
dashboard. Different phenotypes in our study had some contrasting opinions and preferences for

how they wanted the dashboard to be structured. One participant described this phenomena:

“You know, exactly the same with the categories, that will look different. Like, for
example, I wouldn't know what it means, as a part-time clinical faculty, what it means to
be teaching courses. I think that applies more to maybe undergrad students or you know
master's degree students. For me, I am a faculty developer and I do the occasional
clinical teaching, so I don't think those will count at all. So things might need to be
organized differently depending on what the prototype of the faculty members is.”

For this reason, certain features of the dashboard were envisioned to be customizable so
that the more relevant elements would only appear for certain faculty phenotypes (e.g. only those
who teach classes would see KPIs on classes taught). Additionally, a separate clinical teaching
tab was created with elements that only clinical educators wanted, thus making it easy to hide

these features from non-clinician dashboards.

User Groups

Multiple user groups will need to be classified in the system in order to account for the
different faculty positions and their respective purpose for using the dashboard. Many agreed that
there should be separate levels of access, views and privacy settings for the types of users. One

participant articulated:
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“It should be applicable and available to all and everybody has a different view of it. You
know, as a Faculty Member, you may have one view but as your chair or your
[Departmental Educational Coordinator] I may have a different view, which is again
curated to what is important is what my role is.”

Participants who belong to each of these user groups had divergent opinions on what they
wanted included in their dashboard view. While some features or characteristics were common
across all types of user groups, such as learner evaluations, some features such as global

departmental statistics would only apply to Deans and Chairs.

Front-end design elements
General Elements

The front-end design elements category contained the most number of sub-themes. These
elements identified and described several requirements for the interface and functionality of the
dashboard. Several general elements were mentioned, representing the features that are often
universally applicable for any good dashboard design. Users want the dashboard to be dynamic,
comprehensive, visually appealing, customizable, flexible, interactive, and include different
levels of granularity in the data. These characteristics were not surprising, as they are commonly
understood as best practices in dashboard design. Participants expressed an interest in having the

dashboard as an aesthetically pleasing, ‘one-stop-shop’ for all of their academia and goals:

“I think it has all of the very pertinent information that, if I can just- if I have five minutes
and I need to capture something my dashboard has it all, which I think is just great. So I

really liked the look.”
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For the dashboard to be useful, it should be relevant to the faculty member’s specific
appointment details. Other common dashboard features that were valued included alerts that
could provide notifications of upcoming events or deadlines, the ability to generate and export
various types of reports such as teaching dossiers or CVs, as well as dashboard help functions to

provide context, definitions or explanations on the data and how to interpret it.

Many participants alluded to data inputs and how information could be streamlined from
other systems. In response to participant suggestions, I added a link on the top toolbar to a data
entry interface where the user or delegate could enter additional data to the system, as well as
automated data inputs from other sources. Many participants also raised the issue of the multiple,
disparate systems where data exists at McMaster, and felt that collating this information into the

dashboard would be beneficial:

“Off the top of my head,...we're looking at MacFACTS and how they calculate each of
the MacFACTS hours. Then we're also looking at all the ways that we capture teaching,
so MedSIS... as well as teaching in classrooms, undergrad students, grad students. All of
these are streams of information that are housed in different places, right now, and we

can have a better interface between all these different streams and to create a
dashboard.”

Specific Requirements

Several other front-end design elements were discussed which encompass the needs that
are more specific to the type of dashboard and users in question. Three sub-themes were
categorized under specific requirements. These sub-themes which represent 3 purposes of the

data are summarized in Appendix K.
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Sub-Theme 1) Reporting for Insights

Features in this category include the dashboard elements which contribute to the
generation of insights. Insights are the unexpected findings or newly discovered patterns that are
extracted through data analysis. This refers to the visualization of information in the dashboard
in order to extract meaning and lead to a deeper understanding of the data. ** Therefore, this sub-
theme includes information such as the different research/scholarship projects a faculty member
is currently working on. Visualizing this data in the dashboard can create new insights for
faculty, such as revealing a particular area of research focus that was not otherwise perceived.
This is just one example within this theme where faculty members could use the dashboard
reporting to unveil purposeful insights, which can letter to a better understanding and

improvement in their performance.

Participants wanted to be able to view their past and upcoming activities across all roles,
including education, clinical teaching, research and administration. Further, participants also felt
it was important to see their continuing professional development (CPD) activity, resulting in a
new dashboard page created to serve this purpose. This was particularly valued by physicians,
who have minimum thresholds of CPD activities which they are mandated to complete by their
respective medical college (e.g. Royal College of Physicians and Surgeons of Canada, or the
College of Family Physicians of Canada). For all of these activities, there is a desire to highlight
the breadth of all the different experiences. This information, coupled with other types of

assessments, could be used to provide an accurate representation of performance and progress.

While participants wanted most of their activities and performance analytics reported in
the dashboard, visualizations of clinical performance was one exception. Figure 5 shows an early

version of a clinical interdependence dashboard, showing the comparison of clinical performance
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measurements with and without a medical trainee. The majority strongly opposed including this
page in the dashboard. Mistrust of the data, concerns about the interpretation, and general lack of
interest were some of the reasons for this negative response. This paralleled with similar
concerns from my previous faculty feedback study, whereby many faculty members were
cautious about clinical data reporting and variable interpretation of data, particularly when they

lack context and differ between physician specialties.

Figure 5: Clinical Interdependence Dashboard

Clinical Interdependence
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Participants wanted to see not only the number of learners they had worked with, but also
the diversity of learners, nature of interaction, and impact of the teaching. Clinical supervisors

were interested in seeing the quality of the feedback that they provide to learners through



MSc Thesis — V. Munford; McMaster University — eHealth 53

assessments such as EPAs (Figure 6). Moreover, being able to see learner achievements helped

faculty members discern whether they were “successful as a supervisor”.

Figure 6: Quality of Feedback Score

Quality of Feedback Provided Provided () Receives
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I Click here to view suggestions on how to provide
.J_. effective feedback and coaching.

Finally, information about a faculty member’s network was valued. In addition to more
traditional collaboration through research, participants regarded social media activity as a useful

input that would provide valuable insight about performance.

“I am very active on Twitter so yes, I like it. I actually do think it’s valuable. Certainly,
[it] hasn't been traditionally... captured in other ways. And yet I think it creates more
indirect influences in that people recognize your name and then you do get invitations to
do talks and you, you know, you do get invited into conversations and whatever, and
those are helpful. But it's also nice to have, right, because we all like- there is evidence
now saying that if your papers are talked about on Twitter, that you get more citations,
like it does start to tie in.”
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The insights listed are applicable at the individual level, both for the faculty members
themselves, and for leaders. For those in leadership positions, viewing global statistics about the
greater faculty group, such as the distribution of gender, age ranges or ethnicity are required for
accreditation purposes. Also, this information can help direct change and business planning in a

department, should certain trends arise from the data.

Sub-Theme 2) Data for reflection and analysis

The second sub-theme included data that would facilitate further analysis and reflection
by the faculty member in ways that could be useful for purposes such as career development,
personal growth or planning. Elements such as 360 evaluations and comparative metrics could
allow faculty members to obtain purposeful extractions about themselves and their performance.
One participant described how the dashboard could facilitate deeper reflections. They used the

wellness assessment element as an example:

“Is there a way for [users] to also be able to reflect on how they're doing from their
wellness? Almost like a burnout or wellness meter...you can have people rate themselves
and then take a look and see how that goes as they're coming closer to achieving their
goals. Is wellness and burnout kind of making its way differently as you're kind of far
away from your goal vs. closer to the goals that you've put out for yourself....Maybe this
is my way of going and speaking with my division leader or my associate chair to say,
this is all the stuff that's on my plate, these are my goals, I'm feeling burnt out.”

This element along with others, were often referenced in respect to goal-setting by the
faculty member. The ability for the dashboard to facilitate the creation and tracking of personal

goals was deemed to be very valuable by many of our participants:

“I really like the view on personal goals, I think it's nice to highlight what we think is of
importance, and this gives us - It kind of grounds us into this is where I’'m trying to go,
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and this is kind of why and how. And then you can use the other tabs to kind of help you
get there, so I think that's great”

Several other examples of dashboard elements that could prompt reflection or goal setting
were described, many of which are likely to have positive effects on the user’s performance and
self-awareness, such as learning whether they are meeting or exceeding expectations.
Participants were also intrigued by the possibility of computer-assisted recommendations, which
could help the dashboard provide more of a platform for coaching and continuous improvement,

in addition to the coaching or mentorship obtained from colleagues.

Sub-theme 3) Archival of achievement

The archival of achievements for summative assessments refers to data on the faculty
member’s activities and achievements that can be recorded and displayed in the dashboard for
various reporting purposes. Many participants were keen to have the dashboard help support
many of the administrative processes that are otherwise onerous or confusing. Many wanted the
tool to help facilitate the annual reporting for Academic Merit Funding, as described by one

participant:

“Anything to make that easier, because it turns into it's like tax time. You sit in your
office for days being like, how do I capture all the things that I've done? And if you can
do it maybe a little bit more frequently or update it on a monthly basis, theoretically that
sounds better. But I really like this because it's very intuitive to me that this does capture
all of your academics and education.”

Participants recognized a need for the tool to both facilitate the data capture and
compilation for the Academic Merit Form form completion (e.g. AFP forms), and also to have

the organization of the dashboard align these documentation standards. There is a lack of clarity
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amongst many faculty members on how Merit is calculated. Participants expressed a strong

desire for the dashboard to provide more transparency about how their data is translated into

monetary outcomes.

“Some of the stuff...I have to enter into my record of activities annually...So I wonder if
the categories that are represented under the record of activities can be linked to because
something 1’d be curious to know is, when it comes to Merit pay, for example, I get
ranked. I have no idea how I compare. And that's calculated based in part on that record
of activities and those specific numbers that we have to enter in. So I'm wondering if
there's some way to create some more alignment between that form and this.”

In this way, participants wanted the dashboard to provide visibility around the weighting

of activities so that they could have more robust definitions around what types of activities or

levels of performance are deemed as meritorious. This would then be “much more defensible in
terms of how that money gets allocated.”

Much like Merit, the dashboard should support the process of P&T and/or annual

reviews. Several participants stated that this would be the primary reason they would want to
use the dashboard:

“But then I guess that probably goes to the purpose of it, [ mean from for me anyway, one
of the purposes of this would be because I was putting something together for the next
promotion level...I mean we have our annual [review] for my department...I could look at
this as a snapshot to be able to filter down from the date range, okay, this was my
activities, just making sure everything was in alignment before my annual review and the

forms that I have to fill out for that review.”
Essentially, the dashboard could help faculty highlight everything they have done, as well
as provide guidance around the requirements for being promoted. Having elements in the

dashboard such as teaching mission/philosophy could help the faculty member prepare for their
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promotion review. Additionally, those in leadership roles who are involved in the P&T process

felt that the dashboard and CV builder feature would be useful from their perspective.

“...it would give the individual who's reviewing them, whether it be myself or someone
else for reappointment a promotion, to be confident that I have an updated CV that
they've vetted that can show their activities.”

In regards to learner feedback, participants found the Teaching Effectiveness Score (TES)
page to be useful. Those in leadership roles valued having the Overall TES Score prominently
featured. On the other hand, the TES data can be interpreted more effectively when additional

context is provided (i.e. response rates, breakdown by course, type of learner).

“And I think the overall TES is good, but it would be interesting to see how the TES'’s
are, if they are, different between the different groups or populations of learners so is the TES
much different when they're supervising undergrad learners versus postgrad learners or
graduate students, I think that would be helpful.”

In addition to achievements such as awards, participants felt it was extremely important
that the dashboard highlight the innovative work that falls outside the traditional realm of
professorship. A number of participants described different initiatives and accomplishments that

they want to ensure are visible and valued.

“So for me, some of the pedagogical innovations that have been on there is that we've
created curriculum...So different curriculums that fall outside of courses that I would
normally teach, but have an impact on different learner populations within our
University.”

In addition to pedagogical innovations, faculty also wanted to ensure that all of their

service was highlighted, including off-campus work and external roles held outside of McMaster.

“And I think that might be helpful to capture...specifically a way of tracking those kinds
of internal service pieces I think are important. Then I would say the flip is- is there an
opportunity for those also external pieces to be considered? So if I'm serving on the
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executive of a national conference committee or if [’'m you know, serving on the scientific
advisory board for something, or whatever, those pieces I think are also part of what we
would want as our service, and I think are valuable to track.”

In a similar manner, non-traditional research activities and outputs must be included in
the dashboard. Those with a primary research focus liked seeing many of the traditional
assessments of research performance such as the h-index, publications, citation counts and grants
awarded. However, concerns were brought up by others who felt that these measurements were
not an accurate representation of their form of research. Some referred to their research as
‘scholarship’, and explained that instead of peer-reviewed publications, they might contribute in

other ways:

“[ think this is a deeper conversation [needed] to really sort of break down like what,
what are the scholarly outputs that we do... things like doing stuff on social media, you
know Twitter are places where you are disseminating knowledge and so factoring that in
here I think needs to be done.”

Along these lines, participants wanted to see evidence not only of their
research/scholarship productivity, but how they are translating this knowledge through various
streams such as media interviews or online blogging. Thus, incorporating all aspects of a faculty
member’s work in the dashboard is imperative and can also ensure that their local and

international impact are accounted for in annual reviews, P&T and merit assessments.

Concerns and Challenges

Participants frequently expressed an interest and excitement about the prototypes. As one
participant stated, “I would pay for this”. However, these positive reactions were sometimes met

by some apprehension. Several faculty members cited concerns about the quality and accuracy of
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data on the dashboard. The data itself may be skewed due to underlying gaps or biases that may

not be outwardly apparent:

“The only one point I would just say on the quality of feedback, and the reason I think I
mentioned this sort of validity evidence is that the one thing I am concerned about is that
with the number of feedback things that potentially come on, I think it's important, but it
also lends itself potentially to biases that are present and especially systemic biases.
Especially when it comes to ratings and rankings and whatnot, that when you attribute
and number to, it could be potentially discriminatory in a way. So that's why I would say
that whatever system that gets developed...[someone] just needs to make sure that that is

looked at and protected.”

There were also concerns about the weight and potential authority that this data may
have, which would be particularly problematic if the data quality was poor. For example, low
response rates from students might provide a TES score that is not representative of the faculty

performance. The question was then how much the data in the dashboard could be trusted:

“How can people like me, at a glance, get educated about recognizing the quality of the
data that's in front of me. Because some of the data is meaningless, a lot of it is. And so
it's a lot of noise, but the real question is- so what does it actually say and how much
confidence can I have in it to reflect sort of like face validity.”

This mistrust was also commonly referenced in relation to reports of time allocation.
Dashboard elements which provided calculations or estimations of the distributed time spent
across the multiple facets of scholarship were felt to be problematic since they were likely to be
inaccurate. Many stated that it would not be possible for the system to accurately record the time
spent across research, administration, teaching and clinical service. Hence, there were concerns

about the impacts of relying on these measurements and the potential implications:

“...the accuracy, I think you will have to get a lot of feedback from lots of different
division chairs and DECs to come up with something that people are going to trust.
Because then this becomes problematic right, because if [ see my education profile says
30% [time] in research...I say oh my god, I am doing so much research, I'm going to go
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up to my chief and say you know what you need to change my R4, I need to do a lot less
education, because I'm doing so much research. That has implications on a full division
because at the end of the day, there needs to be people who are providing clinical
service, education and research. And if this is going to be my bargaining chip, then it
better be a very accurate bargaining chip.”

Acquiring accurate scholarship allocations is also difficult because some work can be
categorized across multiple roles. One participant pondered, “If I go and talk about my research
in a class to a course... I still think of that as teaching. But if ['m talking about my research
rounds, is that teaching?” The dividing line between the R4 categories is sometimes blurry,

making this a more complicated element to implement. One participant verbalized this challenge:

“This is tricky, just knowing that there are so many things that interweave, I know I can
count certain course time as that's teaching time, but some of my research and some of
my stuff outside of those out of my teaching actually does contribute to my teaching and
vice versa”.

Additionally, the organization and structure of data elements in the dashboard was more
complicated due to the obscure definitions of some of the activities. This caused some difference
in opinions around which pages (research, teaching or administration) that certain activities

should be placed on the dashboard.

In addition to data accuracy, participants expressed a concern regarding the
comprehensiveness of the dashboard as it pertains to their specific appointment. Some described
how their position and activities are unique and were worried that their contributions would not
be reflected in the dashboard. Faculty will feel concerned and frustrated to see gaps or holes in
the dashboard for particular sections that are not applicable to them and would therefore not be

populated with any information. This was a common concern in regards to the research page:
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“Because I feel like I would be very, very disheartened if I came to this page as a
clinician educator and then it was, like all empty. And no recent publications and my h-
index is pretty low. Right?”

In this sense, the dashboard could be confusing or distressing for faculty if they do not

understand the data or their expectations.

“It's good it's going to be anxiety provoking for a lot of people. So, in some ways, you
know, being able to create a context, because for many people they're thinking about,
okay well how much of this do I need to get promoted to associate Professor [or] full
Professor? So that might be interesting...did you know that on average, at McMaster,
those who got promoted to associate Professor had X number of publications, X number
of citations? Just to kind of create a context because this can create sort of... a data void
for people and they get super anxious and what we don't want to do is have you know
faculty be freaked out by [this]”

The data must contain enough context to help faculty understand their expectations and
how they are performing. To achieve this, I embedded prompts into certain sections of the
dashboard that would link out to a page with additional information and guidance (e.g. “What are
my expectations for research and scholarship activity?”). Participants also mentioned the
potential for other negative emotions in response to the dashboard, which may be exacerbated if

there is a notion that the data could be used for punitive purposes. Faculty will want to know

who has access to their data, and how it will be used by leaders.

Further, the dashboard in this study relies on the ability to acquire data from other
sources. As one participant described, “In order for this dashboard, regardless of the format, to

be successful, it will be necessary to ensure that the feeder information is robust.”.

While many liked the idea of having the dashboard pull information from other systems,

there were several who anticipated that this would be a major challenge.
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“Well, I think it's super interesting. My comment will be similar to what I mentioned
before, about the input streams there are so many additional input streams here that-
where you've gotten your data from internal FHS finance dashboards to external, so |
think that that will be the biggest challenge in terms of how to actually get that data and

update this dashboard on a regular basis.”

Thus, there was concern about the feasibility of pulling all of the data included in the
design. Participants were also concerned about the time and effort needed to maintain the

database or consistently validate the data for accuracy. This is an important consideration as

faculty already have significant time constraints.

“I’m just going to echo the concern around time spent to keep this up to date. I mean the,
veah, the CV system has just...like you avoid it, you know what I mean. So that's like what
I don't want this to become, a thing that people avoid until like the last minute and then
it's like, oh my God, I like need to update this dashboard because that's not the point
right? Like what you're trying to do is have something that people can update
consistently and maybe just pulls information from different sources so there's like an
element of like interoperability that needs to be built into the system. But yeah that's a

2

concern.

It was made clear that if the dashboard led to a significant investment in time and effort

to maintain the data, this would lead to gaps in the dashboard and a low level of buy-in.

“It's going to be really like, no one will fill all this in that are too busy because they just
don't have time and they just, they re deadline driven...So there's a danger in having too
much detail here. That will lead to gaps and frustration I think, from say someone like
myself as an administrator and wants to sort of look and see what's going on, they'll be
like big holes in the data. So you kind of want to make it practical, useful and meaningful
to people so they will engage. So that's just you know don't make it too much, it'll fail
because everybody will just go- they'll say I can't do this, there's just- I need time with my

family like I can't fill in all this.”

This affirmed the importance of automation in how the dashboard data is populated and

pulled from other systems, so as not to overwhelm faculty with extra work.
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Concerns around data governance and privacy were also prevalent. Given the richness
and personal nature of the data included in the prototypes, this prompted questions around who

owns the data, who has access to it, and who manipulates it.

“There's going to be a lot of data here, potentially. So if I'm paranoid, I would say who's
got the governance over the data? And there may be, you know, most of this will be quite
positive, there may be some negative stuff here. And if I'm a faculty Member that's maybe
not performing as well as I should, I might not want to share that. But there's a bit of an
obligation in terms of you are on faculty, you have an appointment, you know and for
geographic full-time appointments, there's a bit of an onus to those that you report to and
it's the buck stops with the Chair of the department. So I think there needs to be [some]
idea and an agreement, and it probably needs to be fairly robust...Because [if] it works,
it's going to be very rich. And so you know, there needs to be sort of a not a cone of

silence, but a cone around this as to who has access. So that needs to be kind of really
well defined.”

Especially for data that is less flattering, faculty will be apprehensive about this being
viewable to others, including their Chair or Education Coordinator. A participant in this study

who holds this type of leadership position was also cognizant of this concern:

“One is just confidentiality, so if you're going to include professionalism concerns there,
you need to make sure that the Faculty is aware that this is available for leaders to view
and that they're aware that this professionalism concern is on this dashboard so that it's
not a surprise to them when the Faculty Member or when I contact the Faculty Member
for the annual review and see that there.”

The permissions aspect is therefore very important. As one participant described, there
will need to be tighter boundaries around particularly confidential or sensitive data. Certain
sections should be more ‘locked down’ so that nobody except the faculty member could see it

unless they approved the option to share it.



MSc Thesis — V. Munford; McMaster University — eHealth

5. Discussion
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I have outlined a Design-Based Research Project that integrated theory, design principles,

and end-user feedback to produce prototypes for a web-based faculty performance dashboard.

Through several iterations of design, evaluation, and refinement, I have outlined a framework

that details important considerations, requirements and challenges for the overall structure of a

dashboard that could be applicable for Health Sciences Departments (Figure 7). Grounded in

User-Centred design, this project focused on the needs and wants of a broad range of users.

Inputs from our users were collated and used to create the design for a dashboard that is capable

of providing comprehensive and dynamic visual representations of performance data which

could be used by multiple stakeholders (faculty members, chairs, deans). Other researchers may

wish to build upon the results of our study or use our findings to develop solutions to similar

problems.
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Figure 7: Key Insights for Developing a Faculty Dashboard
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Faculty proposed many additions and new elements to the dashboard throughout the
duration of the study. Participants expressed a lot of enthusiasm over the dashboard prototypes,
signifying that these dashboards are both desired by faculty members and needed to fill existing
gaps. It was discovered that faculty member needs vary greatly depending on their role,
specialty, stage of career, and individual preferences. The purposes of the dashboard (formative
vs. summative) were both perceived as beneficial uses for the dashboard, although there were
variable opinions on which purpose would be the most valuable for them. Some advised that they
would primarily use the dashboard for promotion and tenure and merit, while others were more

interested in the faculty development opportunities it could provide.

Learning Assessments

Interestingly, the 3 sub-themes for the specific dashboard requirements identified in the
thematic analysis also mirror the components of a learning assessment framework that
encompasses 3 types of assessments: Assessment as Learning, Assessment for Learning, and
Assessment of Learning (Figure 8).7*# This framework includes both formative and summative
assessments and helps to illustrate the various purposes for assessments of learners. These
assessments, while distinctly categorized, may overlap in the education system. Nonetheless,
they have been defined in order to provide more clarity on the multiple components of

assessment, and to demonstrate the effects that teaching and feedback can have on learning.”
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First proposed by Martinez & Lipson in 1989, assessment FOR learning is a form of
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assessment with the primary purpose of promoting continuous, ongoing, and real-time feedback

to learners so that they can further develop their knowledge, skills and improve their

performance.’”* The requirement of our dashboard to ‘use the data to generate insights’ correlates

with the purpose of this assessment method. Assessment for learning is formative in nature and is

intended to include frequent, low-stakes, informal assessments that can stimulate learning. The

feedback should be timely, constructive and specific in order to foster optimal learning and skill

development. Assessment for learning has become recognized as an extremely important
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component of the education system, often being described as more important than summative

assessments. 7374

Assessment AS learning refers to the other type of formative assessment which is more
centered around intrinsic discovery by the learner. This correlates with the requirement that the
dashboard be used for analysis and self-reflection of the faculty member. Assessment as learning
encourages the learner to become better self-aware by using the data to conduct self-
examinations about themselves and their previous knowledge or experiences. It empowers the
learner and encourages them to critically evaluate their performance and learning, from which
they can then form judgments about their strengths, gaps and future learning needs. Similar to
assessment for learning, the assessments should be low-stakes and primarily serve the purpose of

promoting continuous education.”

Assessment OF Learning refers to the archival of achievements requirement, which
encompasses assessments of what the faculty member has accomplished.!® This category
includes summative assessments which are more high-stakes compared to formative
assessments. The assessment is provided after learning has taken place. Assessments of learning
are geared towards those that are more formal, have a grade or score, and are used in various
decision-making processes. For the dashboard, the assessment of performance and
accomplishments would be a summative assessment for P&T, re-appointment and merit-based

payments.”

Accordingly, these 3 types of assessments helped classify the various purposes of the
dashboard elements and the various ways in which it could promote assessment and learning in
faculty. Notably, it is now recognized that in order to foster enhanced education and lifelong

development of learners, we must shift from focusing on a single form of assessment, and
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instead create an assessment system. It is more effective to have an assessment system that
triangulates multiple types of assessment which can then serve multiple purposes for a range of
stakeholders. Thus, it is beneficial for our dashboard to support these different assessment

strategies using multiple forms of assessment methods to help our faculty learn and grow.!®

Final Prototype

Organization of Dashboard

There were three aspects of the prototype design which were particularly challenging.
The first was deciding how to organize and divide up information. Dashboard pages are best kept
minimalist and confined to a single page.*®*"->2 Therefore, to avoid cramming too much
information onto a page that would become busy and overwhelming for the user, the information
needed to be segregated into multiple pages to allow for a cleaner and more aesthetically
pleasing design. The most obvious way of categorizing the pages was to sort according to the
type of role (teaching, research, clinical, administration). It was not always as straightforward as
this because as previously discussed, some activities blur between different roles. Consequently,
it is not always entirely obvious or intuitive as to where activities and dashboard elements should
be placed. Ultimately, there may be multiple ways the dashboard could be organized, and there
are different lines of thought on how faculty contributions are organized.® In this study, I created
the following pages: Teaching/education, Research/scholarship, Administration, Continuing
Professional Development, and My Appointment. Some of these pages included tabs that would
further break the page down into additional sections. This was felt to be intuitive and easy to

navigate by end users.
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Customization

Another challenge in creating the prototype was accounting for the variability in faculty
roles and activities. This was an anticipated challenge, since section 2.1 has already described the
complexity in scholarship across different roles, disciplines, schools, specialties and individuals.
Ultimately, this means that there is no one-size-fits-all version of the dashboard. The solution to
this challenge is to design a dashboard that is highly customizable. Many professional designers
and dashboard experts recommend customization as one of the most important components of an

d 46,52

effective dashboar There are different levels of customization that could be integrated into

the dashboard:

1. Customizations across different roles (e.g. clinical educator vs. research scientist)

2. Customizations across different departments/schools (e.g. School of Nursing vs.
Medicine)

3. Customization at the individual level

4. Customization for different user-groups (e.g. Chair vs. Faculty Member)

While having my prototypes evaluated, I discovered that there are countless, unique
preferences between individual faculty members, even between those who work in similar roles.
It would be impossible to satisfy everyone with the exact same dashboard. There will always be
different needs amongst individuals, therefore the user must have the capacity to make changes
to the information that is displayed on their screen. For some sections, I added a gear icon to
indicate that a user could customize that section. For example, the types of teaching activities
that faculty members participate in are extremely variable. To overcome this challenge, I

designed this section so that the individual faculty member could click the gear icon in the top



MSc Thesis — V. Munford; McMaster University — eHealth

(Figure 9). This functionality was well-received by participants.

right corner and adjust the headings and statistics that they want to appear on their dashboard
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Figure 9: Customizable Teaching Activities

Scholarship Allocation

Information on the allocation of the faculty scholarship was frequently referred to as an
interesting concept. Many participants stressed that they would like more information and
transparency on the weighting and breakdown of how their time is spent across the domains of
research, education, clinical and/or administration. In one of the first versions of the prototype, I
displayed a small pie chart on the side of the home page which provided a breakdown of the

faculty member’s time spent working in each of the role categories (Figure 10).
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Figure 10: Faculty Scholarship Allocation Chart

As more participants expressed an interest in knowing this information, this led me to
create an entirely new dashboard for scholarship and appointment information, titled ‘My
Appointment’. The purpose of this page was to house all relevant information surrounding the
faculty appointment in regards to the R4, annual reviews and promotion and tenure. This page
was well received and aligned with a lot of the summative objectives of the dashboard. On this
page, I expanded on the scholarship allocation chart from Figure 10 and added an ‘activity
balance’ section (Figure 11). This visualization compared the faculty member’s R4 percentages
with their actual time allocation. As described in the results, faculty members were equally
intrigued and cautious of this feature. Many felt that it would be useful if the data was accurate,
however they did not think this was possible. Capturing the time spent on different activities

would be difficult to capture accurately.
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My Activity Balance
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Figure 11: Faculty Activity Balance

These concerns led me to remove the ‘actual’ column and instead just provide a reminder
of the faculty member’s R4, which they could then reference and make their own estimates on
whether they feel they are working within those percentages. Interestingly, one stakeholder
interviewee felt that this type of candid time allocation measurement was indeed possible. This
may be an area that could be explored in the future, once the University has better data capture

strategies and tools.

Weighting of Data

Participants in focus groups were concerned about whether there would be a disconnect
between what is displayed on the dashboard and what is valued or used for P&T or Academic
Merit Funding. There is the possibility that certain elements are of interest to faculty members,
but are not valued to the same degree for P&T. In fact, many participants inferred that it would
be helpful if the dashboard provided a means for them to better understand how activities and
achievements are used for P&T and how they translate into money for Academic Merit Funding.

This study revealed the importance of making dashboard visualizations correlate with the
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weighting or importance of those activities or achievements in order to provide greater

transparency of summative decision-making.

Performance Parameters

Our design included features that would require defined thresholds and values to dictate
how performance will be rated. For example, the management dashboard has a feature that
would alert a DEC or manager if a faculty member has any flags or concerns. Whether it is
professionalism issues, low teaching effectiveness scores, low productivity or lack of CPD, a
defined algorithm (potentially containing Boolean scripts) would need to be built in order to
perform these calculations. Decisions would need to be made as to whether these ‘rules’ are
organizationally static or adjustable by the individual. Different managers may have different
ideas of what a ‘low’ TES score is, or what warrants an alert. For this reason, the system should

have some flexibility for users to make these types of personalized decisions.

Clinical data

An earlier prototype version contained a page of clinical performance data. Within this
dashboard page were visualizations and reports of clinical interdependence statistics. This
referred to the KPIs of physicians (e.g. mortality rates, number of tests ordered, number of
patient seen), both with and without a medical trainee. In this way, the comparison of the data
could help faculty members detect how variable their performance and behaviours were when
they work alone or with a resident or medical student. Respectively, this could provide insights

about the level of independence in clinician.” Ideally, the KPIs in the dashboard would be
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personalized to the specialty of the clinician. Emergency physicians would see statistics on

average time taken to the first consult. Internists may see reports on their 48-hour return and re-
admission rates. Family physicians would see the number of referrals. Essentially, this page was
meant to help physicians uncover new knowledge about their clinical performance and how it is

impacted by trainee supervision.

Interestingly, there was a lack of interest and distrust from participants in the clinician
interdependence dashboard. It was determined through reactions from participants that they were
more trusting and interested in the reporting of educational, scholarly and administrative
contributions on the dashboard. Due to the strong opposition of participants, the clinical

interdependence page was removed from the dashboard in later prototype versions.

Notably, clinical dashboards already exist and are currently used. Solutions have already
been implemented in ICUs,* Surgical departments,’®”” hospital administration’® and other
settings. If a clinical page were to be added to the dashboard, intercalating the clinical data would
not be a problem, given current technical ability for data from EMRs and other systems to be
cross linked with the dashboard. However, more research must be done around clinical
interdependence data to tease apart many of the contextual variables that will influence
outcomes. As explained by faculty in this study, clinical data will vary greatly depending on a
variety of factors. For example, if one physician has a higher mortality rate amongst their
patients, that doesn’t necessarily indicate a causal relationship or a direct correlation between
negative patient outcomes and the physician’s level of competence. Those who work in certain
specialties may be more likely to treat a patient population with higher mortality or complication
risks. Other types of specialties may be more likely to order tests, encounter patients with more

complications, or perform longer consults. Therefore, work must be done to better understand



MSc Thesis — V. Munford; McMaster University — eHealth 75

how we can interpret hard outcomes like these, while also accounting for important confounding
variables. Once this has been accomplished, clinical interdependence data will provide powerful
insights in the long run around the relationship between clinical and teaching performance. In

conclusion, the clinical interdependence data will be a future addition to the dashboard.

Need for Interoperability/Dynamic Capabilities

A dashboard is only as good as the data that is available to feed into it. The dashboards I
have created are very abundant in terms of the data it reports on. My design relies on integration
with existing systems used at McMaster, so if the data does not exist or is incomplete, the
dashboard will not work. Live data from multiple sources must be able to freely flow into the
dashboard.*¢ Unfortunately, the current state of data entry at McMaster is entirely manual.
Participants made it clear that if there is too much manual data entry required by faculty or
administrators to populate the dashboard, it simply won’t happen. This would be far too time-
consuming and onerous; it is hard to get faculty to enter their data into the current MacFACTs
system. The same problem would exist if we did not incorporate automation into this tool.
Automation would also make the dashboard more dynamic, which is extremely important in
order to keep users engaged. Data that is old is outdated and therefore not helpful. Data that is
static and does not change gives the user no reason to want to continue returning to the

dashboard. Therefore, it would be best if the data was live, or at least frequently updated.
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Additional Features

There were some features that were not included in the prototype design but could
become future additions to the dashboard. Technology will continue to advance with new tools
and techniques that become available. The faculty dashboard would benefit from leveraging
these new digital innovations so that it can better serve the end users. Data scraping methods
could greatly increase the value of the dashboard, as it would provide automation to the process
of data gathering. Data scraping refers to the extraction of data from the outputs of a computer
program or webpage. The modern employee has everything in their email, and faculty members
are no exception. Email calendars are used by faculty members to schedule and keep track of
their commitments. For example, a faculty member may present at rounds, but nobody else,
including their administrator, would know or have evidence that this occurred. Data such as this
would then either be undocumented or manually entered by the physician. Alternatively, this
session could be automatically scraped from the calendar and input into the application database.
A lot of faculty data also only exists in standalone documents, such as clinic schedules or CVs.
Scraping could help make use of this data by allowing documents to be uploaded and then used

to populate the dashboard.

Natural Language Processing (NLP) is another functionality that could provide more
automation for the collection and interpretation of data. NLP is a form of Artificial Intelligence
that uses rule-based modeling to allow computers to process human language and text. One of
the dashboard elements (feedback quality score) already incorporated NLP as an analysis
technique. NLP would be very beneficial to assess a lot of the qualitative data such as student

comments. This would save the user time so that they do not have to read all of the data, but
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instead be presented with a short summary or statement of their performance, which could then

be translated into recommendations or predictive modeling of future performance.

Another potential innovation could involve the development of a virtual assistant. Data
inputs and validation will continue to be a challenge, but virtual assistants could absorb some of
this weight. Envision a faculty member forwarding a meeting calendar appointment to their
virtual assistant, let’s call it ‘Sally’. Sally then tags this calendar appointment as a meeting and
files this away so that it can then feed into the dashboard. Imagine a faculty member dictating to
Sally via their smartphone that they just completed a bedside teaching session. The level of
automation, organization and data capture that could result from a virtual assistant has great
potential. As well as other future technological innovations, these additional features should be
explored to create a more sophisticated dashboard and continue filling in the existing data

management gaps.

Next Steps

Construction and Implementation of Dashboard

My thesis has demonstrated the need for a faculty dashboard and provided wireframes for
the design of the tool. The next step is to move the project into the construction phase of DBR.
Given the current demand for the tool by faculty members at McMaster as well as other
Universities, it would be a worthwhile investment to form a solid course of action for the
production of the dashboard. Since there is no solution available on the market, the dashboard

would need to be constructed either internally at McMaster or outsourced to a development
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company. In either scenario, the prototype designs and insights generated from this project will

serve as a blueprint for the work that will follow.

If we consider building our own McMaster home-developed solution, the following

SWOT analysis could provide some considerations for the University's position to develop the

dashboard (Table 3).

Table 3: McMaster Faculty Dashboard SWOT Analysis

Strengths

UCD approach to design prototypes.
Design requirements have been gathered
from multiple sources across different
departments.

There is demonstrated value and
enthusiasm from end-users.

Prototype designs have gone through
multiple iterations of evaluation and
revisions to ensure we are best suiting the
needs of faculty members.

McMaster is a company with access to
many leaders who could provide valuable
expertise to the project (e.g. Schools of
Engineering, eHealth, Degroote School of
Business).

Students could assist with some of the
build.

Underserved market for faculty data
enterprises means there is a high demand
for this product and few competitors.

Weaknesses
e There is currently little to no data
automation or interoperability between
McMaster systems.

e There are gaps in data governance
policies at McMaster pertaining to
faculty and learners.

e There is currently no established
budget for this project.

Opportunities

Possibility of implementing the dashboard
to other schools at McMaster or other
Universities.

Opportunity for return on investment
through various positive outcomes of the
dashboard (e.g. increased faculty
productivity, time saved otherwise spent
manually compiling information) as well
as potential revenue obtained by charging
users a subscription fee).

Threats

e Potential for emerging competitors due
to pressing need for this type of
solution.

e Need for funding to build team and
undergo the development

e Need for staff and money to maintain
the database.

e Requires the ability to pull data from
other systems and enterprise solutions
at McMaster, which may be difficult.
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e Recognition for McMaster University’s o The American Association of Medical
innovation and support for faculty Colleges has recently adopted a
members. previously product for academic

e Opportunity to improve teaching medical centers (Interfolio).

effectiveness and therefore produce
positive outcomes for health education
and research.

If we decided to move forward with the next steps of the project, I would first develop a
formal business case to provide to McMaster leadership in order to acquire project approval and
funding. When pitching this project, we would need to have established criteria such as
estimated the project timeline, approximate budget, cost for the build and the revenue potential.
An estimate of the size and composition of the project team would be required. At the very least,
the team should include content experts (e.g. those knowledgeable in University policies,
McMaster’s enterprise systems, medical education, promotion and tenure), developers and a
project manager. We would also need to plan ahead to determine who would be maintaining the
dashboard and underlying database, and what these operational costs would add up to.
Importantly, we would need to decide whether the product will be built for McMaster only, or
whether it would be sold to other schools. This would determine how flexible and scalable the
tool needs to be. Once all of these items were determined, I would build a detailed design

requirements document to outline the entirety of the project plan.

This study aimed for ‘blue skies’ for a dashboard. In other words, we asked faculty
members to dream big and envision the dashboard they would want while disregarding the
practical, technical or other obstacles of building or implementing it. Even though not all
elements will be immediately attainable when doing the actual build, finding out the ‘gold star’

for dashboard features and characteristics helped provide valuable insights on faculty member
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needs. As we know, this is important because with good design comes adoptability, usability and
scalability. Realistically as we prepare for the build, we would need to determine what data is
doable at the time and what is the priority. Some data will simply not be possible to include at
the present time because it either does not exist anywhere, or we do not yet have the capability of
obtaining the data from its host system. Therefore, the most feasible solution would be to have a
more simplistic, first release of the dashboard, and then continue adding more features and
elements over subsequent enhancements. In doing so, it will help us implement a working
dashboard sooner, with less risk of issues. Additionally, it will allow users to get accustomed to
the dashboard before making it more complicated. In fact, Eckerson & Hammond 2011

articulates how:

“The best visual displays introduce new functionality and information over time. As users
become more familiar with the new environment, they typically want to view more data
on a single screen and request more functions to manipulate the data. Visualization tools
that expose data and functionality on demand will have higher rates of adoption among
users.” 42

These types of ‘on demand additions’ where new features are introduced over time in
stepwise fashion, have been demonstrated by companies such as IBM.** Therefore, the
progressive enhancement strategy of the dashboard would be advantageous for the faculty
dashboard. The setup of the dashboard must allow for these upgrades and changes to be made
relatively easily. New elements that emerge and new data integrations means that the dashboard

design will change over time, therefore it must be built with flexibility.>?

As well as flexibility, one of the most important requirements of this dashboard is that it
is scalable. To make the dashboard more customizable and scalable, I opted to create a more

linear, column-based structure in the prototypes. This linear backbone could allow new data
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elements to be stacked onto the existing dashboard so that the entire structure is not affected with
each enhancement or customization. It may also be a good idea to allow clients the ability to
swap out certain visualizations or have a ‘create-your-own’ page so that they can create a page

that contains only the information they want to see at a glance.

Once the dashboard has been built and is ready to be put into practice, it would benefit
from top-down support from leaders to entice faculty to use the system. Other change
management strategies would be a valuable asset at the implementation stage, such as providing
training and implementing effective communication about the dashboard and its purpose. As
discovered from this study, a big selling point will be the summative use for the dashboard.
While the formative uses are valuable, not every faculty member has a growth mindset and will
be intrinsically motivated to use the dashboard for performance improvement. However, the
results of our study suggest that many faculty members would find a lot of value in using the
dashboard to assist them with their annual reporting, and for P&T. If this can be done well, it
will entice a lot of faculty members to use the system. Therefore, this could be something that

should be emphasized when introducing the product to new users.

Technical Considerations

Put very simply, in order to build the dashboard, we need a data warehouse on the
backend that can collect and store data from multiple systems. This back-end system should also
contain rules and algorithms necessary to analyze the data that is to be reported. In order for the
dashboard to contain live data and be constantly updated, the back-end system must have access

to the internet or intranet.> As identified through stakeholder interviews, the McMaster CSU
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department has already begun planning to build an FHS central database. This could likely serve
as part of the back-end infrastructure and source of data for the dashboard. Ideally, there could be

a marriage between the construction of this dashboard and the work of the CSU office.

There are various technical considerations that will affect the success of the dashboard.
The high degree of sensitivity of the dashboard and amount of personal information means that
the data must be secure. The system must have good security levels and also be capable of
configuring user groups to different classes. The system also must incorporate as much
automation as possible. There are so many different systems and tools out there, we don’t want
to just add another program which would further confuse and frustrate faculty members.
Likewise, we don’t want to give faculty the impression that the dashboard will create a lot of
additional work to upload and manage information. This automation will rely on interoperability

with other systems through mechanisms such as KPIs.>?

Once the dashboard has been constructed, it should undergo a series of usability and beta
testing before the product goes live. Having end users evaluate the system will be imperative to
ensure the product meets their needs. Other options for evaluating the dashboard would be
considered and laid out in the project plan, such as cognitive task analysis, where the user ‘thinks
aloud’ while using the system. Tests like these can help identify where users are having problems
navigating through the system, whether they understand the information on the screen, and

whether the tool is usable.”®
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Future Research

Future research should take place after the application build has been completed and
implemented into practice. Adoptability, usability, and perceived level of satisfaction of users
should be measured. In addition to the formative assessments that took place during the product
design, summative assessments should take place after the dashboard has been built.>* These
assessments could provide insight on the efficacy of the dashboard by measuring outcomes such
as changes in the quality of faculty performance, financial impacts or number of staff promoted.

The implementation of this dashboard could also be supplemented by additional work
studying feedback and faculty data management culture, as well as a deeper investigation into
the measurement of ‘quality’ performance. The challenges around how to objectively define
quality performance still exist. Further, while our dashboard seeks to limit the bias and
uncertainties of any single evaluation or metric by incorporating multiple data sources, some of
the challenges of data reliability should also be addressed, such as the unreliability and biases of
student evaluations.

More investigation could also take place around the different phenotypes of faculty
members and the more specific requirements of these groups. Stage of career, role, gender and
other variables that differentiate faculty needs could be further explored to better understand the

differences between these groups.
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Anticipated Challenges:

The nature of the proposed solution is very complex and comes with many nuanced
challenges. Likely the biggest challenge will be obtaining the required technical interoperability
with the other enterprise systems. This will require cooperation and collaboration with the other
vendors and IT staff. If the dashboard were to be built for other universities, this will introduce
even more systems and thus further compliant the technical demands. Unfortunately, some data
will likely be difficult to obtain and must be manually entered. An example is any work that is

done externally (e.g. presenting at another University, national committees).

When we are working with such a vast amount of data and using it to support important
decisions such as P&T, we need to take extra care to ensure that the data is valid and that we
trust its accuracy. As one stakeholder mentioned, it would be better to have no data than data that
is outdated or incorrect. The dashboard has the potential to produce powerful reports, which
could elicit outcomes that are substantially impactful for faculty members. Additionally, we need
to consider the consequences of any gaps in the data collected. In order for users to trust the
dashboard and feel comfortable having their information reported on it, they need to know that it

will represent them fairly.

Cautions around data governance and privacy were prevalent during this study.
Navigating the ethics of data gathering and reporting for the dashboard will require expert
opinions. Policies will need to be developed and faculty must be aware of their privacy rights
around their data. There must also be transparency around how the data will be used. If the
dashboard is only to serve as a formative assessment for faculty members themselves, this is less

of a concern. However, if those such as leaders are viewing the data and using it to drive
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important decisions around areas such as promotions, then further discussions should take place
around how this should best be communicated and handled. For example, one version of the
prototype contained a section on the Chair’s dashboard where they could be informed about any
professionalism concerns or low evaluations on a faculty member (Figure 12). This brings to
question how we can balance faculty privacy with data-driven decision making. It is likely there
will be some push-back from faculty members about sharing their data with managers,

prompting a need for a team of experts to be involved.

Figure 12: Low Performance Flagging

0 1

Professionalism
Concerns Low evaluations

Another challenge has to do with standardization and institutional processes at the
University. If this dashboard is to be used by the entire FHS group, then there needs to be
standardization for items like assessment scales. For example, this study revealed that TES scales
are not consistent across FHS. Some groups use a 5-point scale while others use 7-point scale.
This complicates the reporting of TES scores for different learners who may have completed
slightly different forms. The development of a rules engine will also benefit from some level of
standardization. Rules engines refers to the back-end algorithm that would analyze and then
make decisions about the data. Experts will need to be consulted to establish rules for the value
of metrics that classify as high performance or low performance.®® Further when developing

these algorithms, we must ensure that we also protect against existing biases against faculty
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members. The current system of faculty assessment often demonstrates sexism, racism, ageism,
xenophobia and homophobia.*®37 Therefore, the algorithms must be developed in such a way
that accounts for and counterbalances these prejudices so that the system is fair and equitable for

all faculty.

Strengths and Limitations

The biggest strength of this project was the scholarly approach that incorporated theory,
literature, rigorous data collection, and end-user input when designing prototypes. The detailed
outline of the research process and detailed documentation of design decisions will serve as a
valuable guide for other researchers who wish to use a similar approach to develop a medical
education dashboard. Another strength of this study was the number of focus groups and
interviews we conducted. This meant that the dashboard proceeded through many iterations of
evaluation and revisions. This number of sessions allowed us to reach a point where revision
requests were few to none, thereby demonstrating a prototype design that was deemed to be
satisfactory and met the needs of our users. We also included participants with diverse
backgrounds, roles, areas of specialization and career stages. Having reached theoretical
saturation in our qualitative data analysis, this strengthened our confidence in the thematic

findings.

This study has limitations to be disclosed. Some criticize the grounded theory method and
use of qualitative data as more abstract. By nature, this type of research is more subjective
compared to other positivist approaches. However, the use of qualitative data and grounded

theory analysis was deemed to be an effective approach for this study because qualitative data
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allowed us to gain the rich insights from end-users which was required for the design process.
Due to time constraints, the majority of the transcripts were thematically coded by one author.
However, meetings and email check-ins were conducted in lieu. Regarding the literature review,

this was performed informally without a standardized search strategy or screening process.

There were also limitations due to the timeline of the study and resultant scope of the
project. The aim of the project was to determine the end-user needs for the dashboard, but I did
not study the outcomes of the dashboard. Due to time constraints and the resources that would be
needed to build the prototype, I could not investigate the outcomes of implementing the
dashboard. This would be a worthwhile area to explore in future research to determine the
impacts on performance, monetary statistics, faculty behaviours and other outcomes. This study
used McMaster University as the study setting, which meant that some of the data elements and
needs were specific to this particular school. While many of the findings are anticipated to be
consistent across institutions, there are some data elements which would only apply to McMaster
faculty, such as the MacExperts system which is a home-based product. However, the overall
findings are transferable to other institutions and specialties (e.g. Social Sciences). While the
exact prototype output may not look the same for other groups because some elements (e.g.
MacExperts visualization), are exclusive to McMaster, the themes and insights around the design
process will be valuable to other schools and departments. Another limitation is that the study
participants were not randomly selected. While we aimed to have representation across all
different user contexts (discipline, career focus, etc.), we could not guarantee that our sample
was entirely representative of the faculty population. Faculty members who have an interest in
medical education and technology may have been more likely to agree to participate, therefore

we may have less input from faculty members who are less tech-savvy or less focused on



MSc Thesis — V. Munford; McMaster University — eHealth 88

education and faculty development. We also did not include any adjunct or community faculty

members in the data collection.

6. Conclusion

In closing, Health Sciences faculty members put forth a great deal of time and effort to
contribute to healthcare, medical education and health research. Data and feedback on the
performance of these faculty members should be easily accessible and presented in a way that is
intuitive and can promote better data-driven decisions and insights. This DBR project gathered
data from multiple sources and synergized them into a set of data requirements and
recommendations for an online FHS faculty performance dashboard. Through an iterative design
and end user feedback, this project produced designs of a comprehensive and multi-component
dashboard that could meet the needs of researchers, teachers, administrators and clinical
educators at McMaster University. Several general and specific requirements should be
incorporated into the front-end design of the dashboard, which could then be tailored to multiple
faculty appointments and user groups. Various technical considerations and anticipated
challenges will need to be navigated when building the dashboard. However, the implemented
product will produce favourable learning opportunities for faculty members. Opportunities are
presented for the dashboard to leverage the McMaster central FHS database that is under
development. A longer-term goal could be to market the dashboard and offer it to other

Universities across Canada.
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Appendix A
Competitive Analysis
. Digital Measures/
UNIweb Interfolio g
EDONA
(Proximify) SEDON (Faculty180) Watermark
Program https://uniweb.io/en | https://sedonaweb.ca/i/ | https://www.interfolio. | https://www.water
Website /index.html index.cfm com markinsights.com/
Year 2012 ~2000 1999, some features 2018
Launched only launched in 2020
Company | Canada United States United States United States
Country
e Some e Ability to generate | ® Data validation- e Can pull
Design integrations reports on demand faculty prompted information
Strengths with big and download all to validate their from uploaded
companies data data before it is Ccv
(Google e cPortfolio that is saved to their e May be able to
scholar, Orcid) designed to be profile pull data in
used for P&T. e Can lookup from other
e Produces annual colleagues to sources, but
merit reviews collaborate with appears to
e Tracks grants, e Data processing require a lot of
awards, research (e.g. consolidate manual entry
activities duplicate records)
e Research- o Likely requires a e More general in e More general in
Design focused lot of manual data focus (less on focus (less on
Weaknesse

S

entry

e More general in
focus (less on
clinicians and
FHS)

clinicians and
FHS)

clinicians and
FHS)
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Customer | University faculty | University faculty Higher education Higher education
Base members and members, members and faculty members
researchers administrators, P& T administrators and administrators
committees/reviewers
e C(Create reports | e Enter data on e Maintain and e Data entry of
Core and CVs faculty member generate CVs accomplishmen
Features e Cloud-based teaching, research, | e  Link activity data ts, etc.
data storage service, etc. to website scholar | e Reporting and
e Public online e Generate profiles customizable
webpages to customizable e Generate faculty workflows
connect with reports activity reports for | e  Central
others e Query database accreditation, etc. database
e Track member e Pulls data from e Create custom
activities, awards, faculty member’s CVs and
committees, etc. work into database accreditation
e Evaluation and reports
form builder
e P&T reports
e Score cards
e Query/format CVs
o Enter and manage
course schedules
McGill, uOttawa, University of University of Virginia. | Marquette
Examples | Queens, Dalhousie, | Tennessee, Duquesne | University of Chicago, | University,
of University of University, University | Brown University University of
Universitie | [ ethbridge of Houston, University Maryland, Sam
s that Use of Guelph Houston State
this University
Mentis Lyterati (Entigence) One45
Program https://www.inknowle | http://lyterati.com/ https://one45.com/
Website dge.com/#mentis
Year Launched | 2013 Unclear 2001
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Company United States United States Canada
Country
e Supports P&T e Data warehouse that
Design e Networking and processes integrates data from
Strengths social aspect e Company claims they other systems
* Reports and can integrate data from | e  Pulls spreadsheets or
analytics other University local databases into
e Cloud-based databases warehouse
e  Extract-Transform-
Load (ETL) every 24
hours
e Customizable data
flow
e Primarily e A lot of manual e Data are on students
Design research focused entry and programs, not
Weaknesses

e May not meet
specific needs of
clinical educators

faculty members

e Only applicable to
medical education, not
other FHS disciplines

Customer Base

Researchers, Chairs
and Deans

Faculty, Chairs, Deans

Medical Education
programs, clinical trainees

Core Features

e Run reports

e Maintain CVs

e Automatically
update websites

o Find other
researchers to
collaborate with

e Track grants and
awards

e Data entry

e Creates reports
(annual reports, P&T,
etc.)

e Faculty and admin
dashboards

e Load data directly
from CV

e CV maker

e Scheduling and
management of
clinical placement and
teaching sessions

e Clerkship lottery

e  Curriculum Mapping

e Track learner grades

e Assessments

e Dashboards and
reports of learner and
program performance
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Unclear George Washington

Examples of University

Universities
that Use this

University of Ottawa
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Appendix B

Stakeholder Groups

Stakeholder group

How they will be impacted

Faculty Members

Primary end-user: Their data will be used to populate the dashboard.

Department Managers

Global statistics can provide insight into department productivity and
performance.

Department Chairs

Use the dashboard for annual review meetings with faculty members.

DECs

Use the dashboard to review performance and help faculty members
with promotion.

Finance/administration offices

Use global stats to allocate funds. Individual faculty data for merit-based
pay and annual reports (e.g. AFP).

Program Administrators and
Secretaries

Potentially responsible for some of the data entry and validation.

Promotion and Tenure Committee
Members

Use the dashboard for reviewing faculty members for P&T.
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Focus Group Infographic

Faculty of Health Sciences
FOCUS GROUP

Are you an FHS faculty member at McMaster University?
Join our focus group for your chance to influence the design of an
online faculty dashboard. We want your opinions and
suggestions about our prototype designs!

3 sessions - May, June, July
30-60 min Zoom discussion
Sign up via link below:

https:/www.signupgenius.com/go/9040A4DACAA2DA3FE3-fhsdashboard

Let us know what
Tell us what you would want out Help improve our

would be :
of a performance prototype design
helpful for you dashboard

Email Vanessa Munford munforvh@mcmaster.ca

for more information
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Appendix D
Annotated Bibliography
Source of Resource Topic Comments
Example of DBR study to build an online dashboard for competence
committees. The framework of this study was used as a model for
Thoma et al. 2002 *3 Methods this project.
Resource for educational design-based research (EDR) projects.
Provides definition and reasoning for design research. discusses the
Reeves et al. 2005 & Methods phases and hallmarks of EDR.
Resource for educational design research (EDR). Discusses the phases
McKenney & Reeves, of an EDR project and provides useful recommendations for EDR
2012 ©2 Methods projects.
Authors developed an instrument for faculty evaluation data.
Outlines trio of faculty evaluation data sources - student ratings,
Feedback; teaching portfolio and peer evaluations. Provides examples of the
Faculty Data |data that should be included in our dashboard and emphasizes the
Appling et al., 2001 8  |Systems importance of compiling data from multiple sources.
Example of study following similar design-based methods as my
project. Outlines some data elements that could be useful for
clinician faculty members. Authors conducted qualitative interviews
Methods; with physicians and designed wireframes of a performance feedback
Feedback; application. Results showed that participants felt that there was
Faculty Data |value to having all information compiled into a single interface
Yin et al., 2020 Systems (supports the need for our faculty performance dashboard).

Faculty Data

Case studies of evaluation systems at other universities. Discusses
the pros and cons of each, the challenges and gaps, etc. Helps
provide some examples of the evaluation data that is reported in
other University systems in other countries, how the data is
collected, how it is reported, etc.

Background info on need for faculty evaluation systems (P&T,
faculty development, etc.). Emphasizes that faculty evaluations are

Collan et al., 2014 8 Systems complex.

Methods; Authors built a system for radiologists to collect data for feedback
Lewis & Chertoff, 2016 |Faculty Data |and P&T. Similar to the tool being designed in this study. that we
32 Systems will be building for FHS.

Baxter et al., 2015 >

User-Centred
Design

Book with recommendations on how to build a user-centred design -
stakeholder interviews, UX, focus groups, competitive analysis,
requirement gathering, etc.

Lull 2017

User
Experience

Book about User Experience - Contains useful definitions, design
principles, UX tips (e.g. flow, eye movement, etc.). Helpful concepts
to keep in mind when designing my prototypes (e.g. preventing
cognitive overload).
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Arreola & Aleamoni,
1990 &

Faculty Data
Systems

Highly cited paper that discusses the requirements for a faculty
evaluation system. Outlines the purpose of these systems (formative
and summative), data storage/confidentiality considerations, how
data should be reported/interpreted, etc.

Bland et al., 2002 %

Faculty Data
Systems

Paper about developing an online faculty evaluation system (Merit
Review System - MRS) for a Family Medicine Department. Provides
background information about why an evaluation system is required
for feedback. Includes lessons learned and future directions.

Boyer 1990 2

Faculty
Scholarship

Paper that paved the way for the recognition of the complexity of
faculty scholarship and the scope of practice. Discusses the
increasing complexity of faculty roles, ROAs, and how performance
should be documented and assessed. Faculty scholarship was
traditionally viewed as just including research and instructional
teaching. Boyer explains how faculty scholarship includes a much
more diverse range of activities which vary across disciplines. This
justifies our need to gather requirements so that we can ensure our
dashboard meets the needs of a range of faculty with multiple roles
and data sources.

Sridhar et al., 2010 3

Faculty
Scholarship;
Feedback;
Performance
Metrics

Discusses the measures for faculty productivity and how to quantify
faculty output. Discusses the different measures and evaluations of
performance (teaching, research, faculty productivity as a whole).
Different models used to measure productivity are mentioned that
have been cited in the literature (may want to consider using some
in the dashboard). Discusses how to assign weights to different
components. Supports the notion that faculty need multiple,
variable data to accurately portray their teaching effectiveness.
"Since, measuring TE [teaching effectiveness] is not necessarily an
exact science; the more varied the data sources, more accurate the
measurement is likely to be."

Myerholtz et al., 2019 ¥

Feedback

Study where authors interviewed Program Directors and faculty
members from a residency program to find out what feedback they
want. Provides evidence that faculty desire more real-time, easily
accessible evaluation data.

Hora et al., 2017 43

Feedback;
Faculty Data
Systems

Paper about data driven decision-making (DDDM) for faculty
members in higher education. Discusses lessons learned from K-12
and the challenges with faculty data in higher education. Study
explores the use of DDDM at several science and engineering
faculties at different universities. Emphasizes the reliance on data
expertise to analyze and interpret faculty data, which shows the
importance of having the data laid out for faculty in a way that is
understandable and actionable.

Cashin 19968

Feedback;
Faculty Data
Systems

Discusses recommendations for a faculty feedback system. Outlines
the summative and formative uses for faculty data and the
recommendations from the literature regarding what makes a
successful faculty evaluation system (e.g. flexibility).




MSc Thesis — V. Munford; McMaster University — eHealth

104

Faculty Authors developed approach to use data to assess scholarly
Scholarship; [productivity and impact of EM physician faculty members. Provides
Boudreaux et al., 2019 |Performance [good examples of the data that would be useful to display in the
40 Metrics dashboard (e.g. h-index as opposed to just # publications).
Systematic review of faculty development initiatives in the
literature. Provides good support for the need for feedback in
Steinert etal., 2016 ° |Feedback faculty development and skill development.
Paper that surveyed Department Chairs and P&T committee chairs
to find out how they measure performance of clinical educators.
Outlines some of the areas that are highly valued and should
Atasoylu et al., 2003 3 |P&T therefore be featured in the dashboard (e.g. teaching awards).
Watling & Lingard, 2012 Paper that describes and provides instructions for grounded theory
69 Methods approach in medical education research.

P&T; Faculty
Scholarship;

Commentary about the current gaps surrounding the promotion and
tenure process for clinical educators. Demonstrates that the
scholarship of clinical educators is unique compared to other
disciplines, particularly due to the patient care demands. Provides

Performance |an example of how clinical educator scholarship should be
Fleming et al., 2006 ° Metrics categorized for documentation systems.
Provides design principles and guidelines for the design of
visualisation tools. Describes the meaning of information and
Engelbrecht et al., 2015 |Data knowledge visualisation and provides recommendations when

44

Visualisation

designing these types of solutions.

Study to assess the criteria that contribute to an effective healthcare
dashboard. This paper outlines a list of recommended features and
characteristics of the dashboard which should be incorporated into
the selection, design or building of a dashboard. The

Dashboards recommendations were helpful to inform the design of the
Karmai et al., 2012 *2 and Design dashboard for this study.
Discusses the recommendations for designing a dashboard for a
radiology department. The recommendations described by the
Dashboards |authors was transferable to my project dashboard, including the
Karami et al., 2017 4¢ and Design design and architectural requirements.
Outlines the do’s and don’ts of designing a dashboard. Beneficial
Dashboards |design principles that were used to build the dashboard for this
Few, 2005 %’ and Design project.
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Stakeholder Interviewees
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Stakeholder | Role Gender FHS Role
Name Department
Sara Sellers Administrator Female Medicine Assisting Medicine Faculty
Members with appointment and
preparing for P&T
Tracy IT Director Male FHS CSU Leading a project to build a
Mestdagh new FHS database system
Andrew Financial Coordinator | Male Medicine Financial Coordinator
Folino
Graeme Finance Manager Male Medicine Finance Manager
Matheson
Cathy Administrator Female Family Assisting with the P&T
Stampfli Medicine administration processes
Sharon Administrator Female Medicine Assisting with the P&T
Hendershott administration processes
Pamela Department Manager Female Surgery Managing a department, hiring
Elmhirst faculty members, overseeing
department operations
Dr. Feng Xie | Faculty Member Male Medicine Faculty member who has been
interested in developing a
similar tool.
Kevin Student Male Health Student with software
Kennedy Research development background who
Methods, has been considering building
Evidence & another type of faculty
Impact application
Dr. Ranil Faculty Male Surgery Responsible for digital research
Sonnadara Member/Committee and digital infrastructure at
member of McMaster McMaster University. This
IT Advisory Board stakeholder is also a faculty
member who could use the tool
themselves.
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Appendix F

Sample Medicine AFP form values

Section Mean SD Min Max
Value
MD Undergrad Medical (hours) 91.88 101.77 0 302
Clinical Supervision (hours) 279.88 202.28 108 600.5
Academic Administration (hours) 188.18 139.27 0 448
Academic Curriculum (hours) 72.25 54.77 0 178
Graduate (hours) 34.00 76.71 0 218
Undergraduate (hours) 0.00 0.00 0 0
Physician Assistant Program (hours) | 0.94 2.65 0 7.5
Totals
Total Education (hours) 940.21 593.18 361.5 2292.5
Total Research (points) 273.94 421.44 25 1238
Total Alternative Curriculum Delivery | 3.38 5.68 0 16
(hours)
Total Guideline Development (hours) | 0.00 0.00 0 0
Total QIPS (points) 29.25 82.73 0 234

*QIPS = Quality Improvement and Patient Safety Contributions
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Sample Medicine AFP form variables

Document Variables Total

Rank |
Clinical Scholar 1
Assistant Professor 3
Associate Professor 3
Professor 2

Self-Assessment - Overall Educational Assessment

Exceeds Expectations 4

Meets Expectations 5

Self-Assessment - Overall Research Assessment

Exceeds Expectations 3

Meets Expectations 6
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Appendix G

McMaster Policies Reviewed

Policy Title Policy Importance
Number

McMaster Tenure And | N/A Policy for full-time McMaster faculty to outline the policies,

Promotion Policy criteria, timing and procedures for academic appointment, tenure,
permanence and promotion. This provided context around how the
dashboard could fit within these policies.

Preparation of Dossiers | SPS B12 Outlines the necessary components of a teaching dossier required

for ReAppointment, when going up for reappointment, promotion or permanence (e.g.

Tenure/Permanence need three references from peers). These mandatory components are

and/or Promotion potential data elements to be included in the dashboard.

Teaching Portfolios SPS B2 Describes the purpose of teaching portfolios and outlines a proposed
structure. Provided ideas for how the dashboard could be designed
in a similar manner.

Procedures for the SPS B1 Describes the importance of the assessment of teaching and how it

Assessment of is used for reappointment, tenure, promotion or permanence at

Teaching McMaster. This provided context for the types of assessments that
should be included in the dashboard (e.g. student feedback
questionnaires).

Clinical Activities SPS B3 Outlines the required components of a clinical activity portfolio to

Portfolio — Clinician be used when going up for reviews, promotion or reappointment.

Educators, Faculty of Lists many examples of activities that faculty members should track

Health Sciences (e.g. development of teaching materials, grand rounds presentations,
etc.).

Policy for Referees — SPS B8 Outlines the requirements for faculty members to be promoted in

Teaching-Stream the teaching-stream.

Faculty

Policy for Referees — SPS B7 Outlines the requirements for faculty members to be promoted in

Tenure-Stream Faculty the tenure-track.

Policy for Referees — SPS B9 Outlines the requirements for clinician educators to be promoted.

Clinician Educator
Faculty

Guidelines for
Balancing Teaching,
Research and Service

Describes the faculty member’s obligation to balance their time
across teaching, research/scholarship and University service, the
specific weighting of which will vary by faculty member. The
allocation of scholarship was a frequently discussed topic in focus
groups.
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Faculty of Health
Sciences/Affiliated
Teaching Hospital
Appointment &
Annual Review:
Details of Mutually
Agreed
Responsibilities (R4)

N/A

Provides context on the R4 and who completes and reviews the R4.
This provided background information about the R4, which was a
commonly requested element in the dashboard.
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Appendix H

Use Cases

Use Case Name: Professional Development

Primary Actor: Faculty Member

Short
Description:

This use case describes how a faculty member would view their dashboard for professional development,
career growth, and to enhance their performance. The faculty member will log into the system at regular
intervals throughout the year to check whether they are performing adequately, or if there are areas that
require improvement. They will view the high-level statistics on the main dashboard pages, and then click
on the various components to drill down into areas that are of particular interest to them or suggest an area
of weakness. They can then reflect on the information in the dashboard and plan to make changes to their
teaching or performance in response to this feedback.

Use Case Name: Preparing for annual review

Primary Actor: Faculty Member

Short
Description:

A faculty member may wish to prepare for their annual review with the division chair and plan ahead for the
upcoming year. This faculty member wants to see whether they are allocating the appropriate amount of
time and effort towards research and education so that they can decide if they want to re-negotiate their R4
with their Chair. They may want to know if they have met the requirements to move to a full-time track so
that they can discuss this possibility. They want to see what was discussed at the last annual review meeting
so that they can feel better prepared for discussion at the next meeting.

Use Case Name: Promotion and Tenure

Primary Actor: DEC/ Department Chair

Short
Description:

This use case describes how a reviewer would view the dashboard reports of a faculty member while
assessing their eligibility for promotion. This actor would analyze the dashboards to provide supporting
evidence for the faculty member’s performance and amount of service, which would help them make more
objective decisions on whether they are ready for a promotion.

Use Case Name: Assessing Faculty Productivity and Performance Trends

Primary Actor: DEC, Divisional Director, Department Chair, Manager

Short
Description:

This use case describes how a lead, such as a DEC, would view the performance of faculty members
within their department or division, to gain a sense of the overall performance as a whole, as well as
pinpoint any faculty members who are underperforming (may need supports) or over performing (should
be recognized, such as through award nomination). The actor would look at the high-level department
statistics to gauge whether the faculty group is inclusive (EDI, gender, etc.). The actor may then look at the
overall TES scores and look in more detail at any faculty members who have lower than average scores.
They could then plan to monitor or meet with this faculty member to provide coaching or
recommendations.
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Appendix I

Personas

Persona - Dr. Lisa Terry

S

= =

k there is an accountability amongst
physicians for continuous growth and
improvement”

Age: 40
Gender: Female
Position: Assistant Professor

Bio

Dr. Terry is a clinician who practices in Hematology.
She is an ambitious junior faculty member who enjoys
clinical education and teaching. She is an active
member of the H I id and

programs and hopes to become the Program Director
in the near future. Dr. Terry has a diverse scholarship
and would like to be able to know whether she is on
track for a promotion and how productive she is
compared to the average clinician educator. She
would like to have a better idea of how she can
improve her clinical teaching.

Wants/Needs

Improve her own clinical and teaching performance
Receive more feedback and have it analyzed for
her in a way that makes sense

Get a sense of where she stands when compared
to peers

See what milestones or activities are required for
her to be promoted to full professor

Primary role: Clinical Educator- Hematologist

Secondary role:
Track: Full-time

Personality
Analytical, likes numbers and stats
Growth mindset
Career-oriented
Ambitious

Technology

Computer literacy

Trust in technology

Social Networks

Persona - Dr. John Davis

“Sometimes | don't feel like management
understand what | do. Comparing my outputs
to colleagues would be like comparing
apples to oranges”.

Age: 38

Gender: Male

Position: Associate Professor
Primary role: Course Instructor
Secondary role: Researcher
Track: Full-time

Personality
Creative
Forward-thinking
Outgoing
Interested in technology

Bio
Dr. Davis is an instructor in the Health Sciences at
McMaster University. He teaches a range of students
including undergraduate, medical stud and

Dr. Davis's appoil and scholarship is
more unique than the traditional faculty member.
Many of his activities do not fall within the traditionally
defined activities. For example, rather than produce
traditional research outputs through journal articles,
Dr. Davis disseminates knowledge through blog
posts, podcasts and social media. Dr. Davis would
like to be able to highlight his contributions for his
Chair when he has annual reviews.

Wants/Needs

Improve her own clinical and teaching performance
Receive more feedback and have it analyzed for

Pain Points

Contributes a lot of time and effort through various
holarly activities and educational initiatives but

doesn't have a place to view information on all of

these contributions.

Doesn't find the current sources of feedback useful

for her to improve

Doesn’t know when she will be ready for promotion

or what is required.

Motivations

Improve Performance

Promotion and Tenure

Track Scholarship and Productivity

Identify mentors

Compare to colleagues

Reduce data entry and gathering

Pain Points

- Does not feel that his scholarship fits within the
typical faculty phenotype

- Does not feel that his non-traditional activities are
recognized or valued by the University
Has no way of organizing his activities in such a
way that can effectively display the entirety of his
work.

- Does not want to be unfairly compared to

Il due to the uni of his role.

Motivations

her in a way that makes sense

Know how she compares with other colleagues in
similar roles

See what milestones or activities are required for
her to be promoted to full professor

Have a way to sh her

Technology
Computer literacy

I J

Trust in technology

Social Networks

pi Pel

l |

Promotion and Tenure

Track Scholarship and Productivity

Identify mentors

Compare to colleagues

Reduce data entry and gathering
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Persona - Dr. Julie Yang

“I would highly value the opportunity to find a
coach or a mentor who could help me find my
own path”.

Age: 42

Gender: Female

Position: Associate Professor
Primary role: Researcher
Secondary role: Teacher/supervisor
Track: Full-time

Personality

Thoughtful
Sometimes resistant to change
Passionate about research

Bio

Dr. Yang is a research scientist who has been
working in the McMaster Health Sciences
Department for several years. She supervises
many students on research and thesis projects. Dr.
Yang would like to begin taking on more leadership
opportunities, and would like to have a coach help
her with this transition.

Wants/Needs

Obtain a mentor
Take on new roles and leadership positions

Pain Points

Does not feel supported or connected to
colleagues

Does not want to have to enter and track her
activities.

Sheis h ptive to new technology
and often feels that new systems just introduce
more work and confusion.

Motivations

Improve Performance

Reduce the amount of data entry and reporting she
is required to do
Connect with other researchers

Technology
Computer literacy

Trust in technology

Social Networks

Has a family and likes to maintain a healthy |

work-life balance

Persona - Dr. Lori Goodwin

“At my stage of career, it would be most
useful for me to have a tool that can help me
assess and coach other faculty.”

Age: 56

Gender: Female

Position: Professor

Primary role: Dean of Nursing
Secondary role:

Track: Full-time

Personality
Analytical, likes numbers and stats
Growth mindset
Career-oriented
Ambitious

Bio

Dr. Goodwin is the Dean of Nursing and oversees all
the faculty in the School of Nursing. Dr. Goodwin is at
an advanced stage in her career, therefore she is less
focused on her own develop and more i d
in helping other faculty members grow and succeed.

Wants/Needs

Have better d of faculty achi

for conducting annual reviews

Get more insights about her department so that she
can plan future directions

Get data on the diversity of her faculty for
accreditation purposes (e.g. EDI, age range,
gender)

Technology
Computer literacy

Trust in technology

Social Networks

Promotion and Tenure

Track Scholarship and Productivity

Identify mentors

Compare to colleagues

Reduce data entry and gathering

Pain Points

A lot of her work relies on others to gather the data
(faculty members to compile their own portfolios,
secretaries to gather departmental statistics). This
often means it is not comprehensive or timely.
Does not feel the current systems at McMaster are
effective at producing reports that are meaningful
for her.

Motivations

Improve Performance

Promotion and Tenure

Track Scholarship and Productivity

Identify mentors

Compare to colleagues

Reduce data entry and gathering
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Appendix J
Possible Dashboard Elements
Focus
Faculty Need Feedback | Stakeholde | Document | Literatur | Group/Inter
Dashboard Element Study r Interview | Analysis e Review views
Date of meetings (upcoming and previous) X
Support Previous document attachments and
Annual .
. report from Chair X
Reviews
Tips on how to prepare for next meeting X
Deadlines and Upcoming Dates X
Required milestones to next step X X
Peer Observations/Reviews X X X
Support P&T
Progress towards next stage X
Recommendation for promotion X
Links to resources and tips X
Upcoming teaching activities X
Previous milestones/events/achievements
Alerts and (memories) X
Notifications ) .
Upcoming meetings and events X
Deadlines (e.g. CPSO renewal, paper
submission due) X X
Order numbers (e.g. CTs) with/without
learner X
Clinical
Interdepend | How fast | see patients with/without
ence Stats learner X
How many patients with/without learner X
Publication Analytics (similar to Google
Research Analytics or Research Gate): X
Activity
Number/list of publications X X X X
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Number/list of citations X X X X
Different projects involved in X
Research students supervised X
Review to publication ratio X
Non-traditional research activities X

Top journals published in X X
Quality of journals published in X

# Conference presentations X

Number times paper resubmitted before

accepted X

Projects started vs. finished X
Local vs. global impact X

Orchid ID X

Number peer reviews completed X
Editorial board positions X
Research consults completed X
Altmetrics X

Other forms of knowledge translation (e.g.

media broadcasts) X X
h-index X X
Local vs. International X
Knowledge
T . Invited talks X
ranslation
Workshops X
Number grants received X
Grants Number grants submitted
How much money left in each account X

Social Media | Recent social media activity X X
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Share data to social media X
K-index X
Awards received
Awards/achi 4 ) d4f
evements Awards Nominated for X
Awards students/mentees won X
Notification that you are eligible to be a
Mentorship/ | mentor
coaches
Identification of mentors/coaches for you X
Compare to mean of other faculty
members (division, department, level of
tenure) X
Comparative | Show highest scoring colleague
Analytics (anonymized)
Compare to myself in previous years X
Comparing career trajectories
Micro-credentials X
Professional o
Completed activities X
Development
Upcoming activities X
Research mission/philosophy X
Narratives Candidate/personal statement X
Teaching Mission/philosophy X
Overall Educational Self-Assessment
Self- (Below expectations, meets expectations,
exceeds expectations)
assessment
Overall Research Self-Assessment
Presentations X
Teaching Supervisory Roles X
Activities . .
Clinical supervision X
Student supervision/mentorship X
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Other non-traditional teaching activities
(e.g. curriculum development) X X

Breakdown of learner level and program

Courses X X X
Sessions facilitated (e.g. Tutorial) X X X
TES reports X X
Presenter evaluations X
Assessments by CanMEDS roles X

Teaching evaluations broken down into

sub-components X X
Evaluations Highlighted anomalies X

Rotation Evaluations X X

Peer evaluations of teaching X

360 evaluations X X

Assessments from simulation sessions X

Completion rates X

# Assessments (e.g. EPAs) completed vs.
incomplete X X

NLP for feedback quality (student to

Feedback on faculty) X
feedback NLP for feedback quality (faculty to
student) X
Coaching on how to improve on providing
feedback X
Pati Patient feedback- letters X
atient
feedback
Dictations X
Ability for coach/chair to add comments X
Social c ity of . « X
Features ommunity of practice

Messaging centre X
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Performance of website (e.g. for teaching),
Website # visitors
analytics
Length of time spent on page
Clinical supervision
Academic administration
Academic curriculum
Graduate
Undergraduate
Data for PA Program
Academic
Merit Total Education Hours
Funding and
AFP Total Research Points
Total Alternative Curriculum Delivery
Total Guideline Development
Total QIPS
Weighting of activities X
Information about Merit X
Other Algorithm to adjust for inequalities (e.g.
features female vs. male)
Highlight areas of improvement X
Learning Plan
Recommend | Additional reading materials and
ations resources X
Next step in leadership X
Recommended activities, courses, events X
Generate teaching dossier template X
Reporting
Exportable tables X
Generate CV X
CV Builder
Sub-categories of types of CVs X
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Committees X
Administrati | On-campus roles X
on/Leadershi
D External roles X
Community Service Work (e.g. media
interviews) X
Faculty by PT vs. FT X
Gender statistics X
Department A X
statistics g€ ranges
EDI X
Degrees X
Notifications
for
DECs/Chairs Professionalism concerns X
Allocation of roles (research, teaching,
etc.) X
Scholarship/ Intensity of activities X
weighting .
Hours a day spent working X
Tracking impact- how much time spent to
get level of productivity X
Personal goals with proportion achieved X
Goals
Team or leadership goals X
Information about Merit X
Merit
Weighting of activities for Merit X
Wellness/burnout score X
Wellness .
Self-reflections X
Wellness resources X
Research titles X
Titles
Teaching titles X
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Administrative titles X

MacExperts X X

Top collaborators X
Network

Trainee network (mentorship lineage) X

Where my students are now X

Date filter X X
overall Navigation tabs X X
features .

Other filters (e.g. type of learner) X X

Different user access X X

Option for manual data entry X X X X
Data input

Option to upload documents X X
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Appendix K

Specific Front-End Requirements
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Reporting for Insights

Data for reflection and analysis

Archival of achievement

Projects I’'m involved in
Accurate representation of
performance/progress
Types of learners
Feedback on impact
o Student achievements
Teaching/Education activities
o Recent activities
o  Upcoming activities
o Different types of teaching
activities
o  Clinical supervision
= Models of clinical
supervision
= Clinical
interdependence
Feedback quality score
o Staff to learner
o Learner to staff
Peer evaluations of teaching
Administration/leadership
o Breakdown by intensity
o Different types of
administrative activities
Network
o  MacExperts
o Social Media Activity
o Community of practice
o Social interactions
Professional Development
o Different activities completed
o Inform MOC/Mainpro

Group-based:

Metrics for group performance
o  Global faculty statistics (e.g.
gender)
o Breakdown of AFP
Leadership purposes
o View summary of exposures
and activities
o Identify and address issues

- Coaching and mentorship
- 360 evaluations
- Purposeful extractions
- Goals
Personal
Leadership
Career advancement
Planning and
demonstrating change
- Wellness assessment
- Comparisons
o  Self-comparisons
o Compare to others
o Assessments (completed
vs. pending)
- Demonstrate EDI
- Feedback and recommendations

o O O O

- Merit (e.g. AFP)
distribution/leaderboard
o Information about Merit pay
o Weighting of activities
- Information for P&T
o Narratives
= Mission/philosophy
statements
- TES scores
o Overall TES
o Feedback response rates
o  View by specific context
- Research and grants
o Traditional research vs.
educational scholarship
o Publications
= Different types of
publications
= Reach of research
o (Citations
= Grants
= Research
analytics/indices
e Integration
with existing
analytics
(e.g. Publon)
e Reviewer/ed
itor activity
= Knowledge
translation activities
e Conferences
/presentatio
ns
- Personal achievements (e.g.
awards)
o  Pedagogical innovations
= High-level summaries
o Total sums
= Education hours
= Detailed data and
calculations
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o

Accreditation

o

121

Internal vs. external
contributions
= Community service
work




