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Background: Engaging patients and families as research partners increases the
relevance, quality, and impact of child health research. However, those interested in
research engagement may feel underequipped to meaningfully partner. We sought to
co-develop an online learning (e-learning) module, “Research 101,” to support capacity-
development in patient-oriented child health research amongst patients and families.

Methods: Module co-development was co-led by a parent and researcher, with
guidance from a diverse, multi-stakeholder steering committee. A mixed-methods
usability testing approach, with three iterative cycles of semi-structured interviews,
observations, and questionnaires, was used to refine and evaluate the e-learning module.
Module feedback was collected during testing and a post-module interview, and with the
validated System Usability Scale (SUS), and satisfaction, knowledge, and self-efficacy
questionnaires. Transcripts and field notes were analyzed through team discussion and
thematic coding to inform module revisions.

Results: Thirty participants fully tested Research 101, and another 15
completed confirmatory usability testing (32 caregivers, 6 patients, and 7
clinician-researchers). Module modifications pertaining to learner-centered design,
content, aesthetic design, and learner experience were made in each cycle.
SUS scores indicated the overall usability of the final version was “excellent.”
Participants’ knowledge of patient-oriented research and self-efficacy to engage
in research improved significantly after completing Research 101 (p < 0.01).
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Conclusions:

Co-development and usability testing facilitated the creation of an

engaging and effective resource to support the scaling up of patient-oriented child health
research capacity. The methods and findings of this study may help guide the integration
of co-development and usability testing in creating similar resources.

Keywords: patient-oriented research, patient engagement, capacity development, child health research, online

education

INTRODUCTION

Patient engagement in health research, currently a dominant
discourse in North America (1, 2) and around the world
(3), refers to the involvement of patients and communities
as equal research partners, as opposed to participants, in
the design and conduct of research. Patient-oriented research
in Canada is defined as research that engages patients as
equal partners, focuses on patient-identified priorities, and
aims to improve patient outcomes (1). There is growing
evidence that patient engagement in research encourages equity,
improves outcome selection, facilitates participant recruitment
and retention, increases the quality, credibility, and applicability
of evidence, and facilitates knowledge translation (4-7). In
pediatrics, partnering with children and their caregivers in
research aligns with the principles of child and family-centered
care (8) and can leverage rich insights and expertise about
child health that may not otherwise be captured (9-11). For
engagement to be successful, training for all stakeholders, based
on best practices in education pedagogy, is recommended (5, 12,
13). In particular, patients and families require the knowledge
and skills to be authentic research partners, and researchers
and healthcare professionals must appreciate the added value of
patient partners and understand how to collaborate effectively
(14, 15).

Insufficient preparation and training are associated with
patient and family partners feeling unable to contribute (16—
19), lacking an understanding of research methodology and
associated technical language (17, 20-22), and misunderstanding
their role (21, 23-25). In the context of research involving
adults, patient partners reported improved knowledge of
research (24, 26-28) and study content (26, 29) after training.
However, training resources and empirical work describing
their development and effectiveness are limited. A survey of
young persons advisory groups from 7 countries identified a
dearth of appropriate training materials as a major barrier to
engagement (30).

To address the need for pediatric-specific education, we
created the Patient-Oriented Research Curriculum in Child
Health (PORCCH), an open-access online curriculum with
specialized modules for different stakeholder groups. The goal
of PORCCH is to build capacity in patient-oriented child
health research and support meaningful and authentic patient
(and other stakeholder) partnership in health research (31).
Online learning (e-learning) has several advantages, including
wide dissemination, remote and asynchronous learning, and
flexibility for learners to customize their education (32-35).

Central to the quality and evaluation of e-learning materials is
their usability, which refers to the effectiveness, efficiency, and
satisfaction with which users can achieve a specific set of tasks
in a particular environment (36). The PORCCH curriculum
was co-developed through a sharing of power and responsibility
across all stages between clinicians, researchers, patients and
families, and other stakeholders. This level of engagement is
equivalent to what INVOLVE in the United Kingdom and
the International Association for Public Participation (IAP2)
refer to as co-production and collaboration, respectively (37,
38). The aims of this study were to (1) co-develop, “Research
101 the PORCCH module intended to strengthen capacity
in patient-oriented child health research among patients and
families and other stakeholders without a formal background in
research, (2) refine module content through iterative usability
testing, and (3) evaluate the impact of the module on self-
efficacy and knowledge. The PORCCH curriculum also includes
two additional modules, namely “Patient Engagement 1017
that focuses on engaging patients and families in health
research and “Research Ethics 101, which focuses on general
principles of research ethics and ethical issues specific to patient-
oriented research.

METHODS

Co-development of Research 101

The Ontario Strategy for Patient-Oriented Research (SPOR)
SUPPORT Unit—part of the Canadian Institutes of Health
Research (CIHR) Strategy for Patient-Oriented Research—put
out a call in 2016 for novel online training materials to
build capacity in patient-oriented research. Given the dearth
of child-focused online curricula on patient-oriented research,
a collaborative group of clinicians, researchers, and parents
submitted a successful application to this competition for the
development of PORCCH. The collaborative group was multi-
disciplinary and multi-site, with experience and expertise in
child health.

A PORCCH steering committee, comprising two clinician-
researchers, two SPOR SUPPORT Unit leads, three parent
partners (one recruited from a SPOR research network
and two from a hospital family advisory committee), a
knowledge translation expert, an educational researcher, and
two instructional design experts, was formed to provide
support, advice, and guidance to the module co-leads.
The parent partners on the steering committee all had
lived experience with a child with a long-term health
condition. In line with SPORs guiding principles for
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patient engagement, a collaborative process was maintained
throughout module co-development, whereby all partners
worked together from the start to identify educational needs,
set objectives, and co-develop the module in a manner that
acknowledged and valued each other’s expertise and experiential
knowledge (14).

Co-development of Research 101 was co-led in equal
partnership by a parent (AK) and researcher (CM). The
principal aim guiding module co-development was to meet
the training needs of stakeholders unfamiliar with health
research. The initial process involved bringing together
patients and families, clinicians, researchers, and knowledge
translation experts from multiple pediatric centers in a series
of in-person community consultations to identify relevant
health research concepts and content to be included in
the module. Next, module co-leads were responsible for
collating and reviewing the relevant patient-oriented research
literature and pertinent content identified through initial
consultations with key stakeholders. This was then reviewed
in collaboration with the steering committee to inform
module content.

To plan out the module, a storyboard was created, which
was iteratively reviewed by the steering committee and
revised by the module co-leads six times over 9 months.
After the storyboard was finalized, a module prototype was
programmed using Storyline 360 (Articulate Global Inc., New
York). The prototype was created in accordance with Mayer’s
principles of multimedia design (39) and best practices in
plain language writing, including short sentences, simple words,
identification of all acronyms, positive tone, active writing
style, and large text (40). Additionally, the readability of
the module was targeted at a grade 6 reading level and
content was designed to meet the Web Content Accessibility
Guidelines (WCAG) 2.0 Level AA requirements (e.g., captions,
minimum visual contrast ratio) designed to ensure web-
based content is perceivable, understandable, navigable, and
interactive (41). As before, module prototypes were internally
reviewed and approved by the steering committee. Module
co-leads met monthly in person to discuss, draft, and
revise module content and layout. Over a 6-month period,
the steering committee met three times with the co-leads
to discuss and provide feedback on module content and
design. The module co-development process is outlined in
Supplementary Appendix 1.

This process culminated in an e-learning module prototype,
“Research 101, that is delivered in two thirty-minute parts.
Part 1, “What is Health Research and Who is Involved?”
defines patient-oriented research and describes the value of
patient engagement in research, the “key players” in health
research, and the difference between research participation
and research partnership. Part 2, “Timeline of a Research
Study;” covers the key phases of a health research study, the
impact, challenges, and benefits of patient-oriented research, and
how patients and families can engage as partners. Both Parts
include interactive tools, video vignettes, assessment exercises,
certificates of completion, and links to additional resources for
further learning.

Refinement and Evaluation of Research
101

A mixed-methods usability testing approach, with three iterative
cycles of semi-structured interviews and observations, along with
satisfaction, knowledge, and self-efficacy questionnaires, was
used to refine and evaluate the e-learning module prototype. This
user-centered design approach, which has been used previously
for usability testing of online patient education and electronic
healthcare apps (32, 42), is an iterative process of implementing
a design, learning from discussion and thematic analysis of
feedback, and making subsequent design refinements (43). The
study was approved by the SickKids Research Ethics Board. This
manuscript was prepared in accordance with the Guidance for
Reporting Involvement of Patients and the Public (GRIPP2)
reporting checklist (44).

Participants

English-speaking patients (10-18 years), caregivers of pediatric
patients, and child health clinician-researchers were recruited
across Canada via email and electronic newsletters from family
advisory networks, SPOR SUPPORT Units, the Canadian Child
Health Clinician Scientist Program, and CHILD-BRIGHT.
Patients and caregivers, the module’s intended end-users, were
predominantly recruited as well as a smaller proportion of
clinician-researchers, since they work directly with patients
and families and may thus provide additional knowledge
and perspectives on relevant training needs and issues in
patient-oriented research. Individuals who expressed interest
in participating were contacted by a research assistant who
explained the purpose of the study and answered any questions.
Participants were excluded if they had any cognitive, perceptual,
or motor limitations that could restrict their ability to explore and
interact with the module. Usability testing was conducted with
different participants in each round to increase the diversity of
perspectives sampled. A maximum variation purposive sampling
approach was used to ensure the sample included individuals
with diverse perspectives, specifically with respect to a wide
range of familiarity with patient-oriented research and variability
with respect to education level and geographic location (45, 46).
Informed consent was obtained from all adult participants, and
assent, or a child’s verbal agreement to participate, was provided
by all patient participants, in addition to consent from a legal
guardian. Participants were compensated for their time with a
$25 gift card (47).

Usability Testing

Audiotaped usability testing sessions were carried out between
November 2018 and January 2020 by a research assistant
(VC). Testing took place either in-person at an academic
children’s hospital or over the phone, according to participant
preference and geographic location. Participants first completed
a baseline questionnaire to collect demographic information
(Supplementary Appendix 2). They then received brief
instructions about the usability testing protocol. They were asked
to “think aloud” as they completed the module, commenting on
what they liked and disliked, any difficulties they encountered,
and questions that arose. To facilitate “loud thought,” participants
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were asked questions to elicit their understanding of various
aspects of the module (e.g., “What is the module asking you
to do at this point?”) and to solicit participants’ suggestions
for improvement (Supplementary Appendix 3). Field notes
pertaining to usability and any technical problems encountered
were also recorded.

Immediately after completion of Research 101, participants
engaged in a one-on-one, semi-structured interview, comprising
a series of standardized open-ended questions regarding
the module’s usability (Supplementary Appendix 4). Probing
questions were used to elicit further details. Participants were
then asked to complete an e-learning satisfaction questionnaire
(Supplementary Appendix 5), which our group developed and
used in a similar study (32), as well as the System Usability Scale
(SUS), a validated questionnaire for evaluating user satisfaction
of technologies (48). The SUS contains 10 statements scored on
a five-point strength of agreement scale. Raw scores are adjusted
to account for positively and negatively oriented questions, and
total SUS scores range from 0 to 100, with associated adjectives
from “worst imaginable” to “best imaginable;” respectively (48).

Following the first testing cycle, the module prototype
was refined through thematic analysis of the usability
testing interviews, field notes, and questionnaires. A second
usability testing cycle was then conducted to garner further
recommendations for potential changes to the online curriculum.
Because of a programming error unintentionally introduced
in cycle 2, a third round of confirmatory usability testing,
comprising only the quantitative evaluations, was conducted to
confirm that all issues related to the error were resolved.

Evaluation of Impact (Knowledge and Self-Efficacy)
To evaluate the impact of the e-learning module on users
self-efficacy, participants completed a questionnaire—
developed based on Banduras framework for constructing
self-efficacy scales—before and after viewing the module
(Supplementary Appendix 6) (49). Participants also completed
a multiple-choice test to measure their baseline understanding
of research (Supplementary Appendix?7) and rated their
pre-module knowledge of patient-oriented research using
a five-point Likert scale. The knowledge test was designed
to assess the “knows how” level of Miller’s pyramid (50)
and was pilot tested on 6 individuals (3 patients/families, 3
researchers/clinicians/trainees) to ensure clarity and readability.
After module completion, the knowledge test and self-rating
were re-administered to determine knowledge acquisition.

Sample Size

A sample size of 15 participants per usability testing cycle was
selected; a sample size considered adequate from a usability
testing perspective to ensure thematic saturation (51, 52).

Data Analysis

Usability Testing

Audiotaped usability testing sessions and post-module interviews
were transcribed verbatim, de-identified, and imported into
Dedoose (SocioCultural Research Consultants; Los Angeles,
California), a mixed-methods data analysis program, to facilitate
data organization and analysis. Coding was both deductive, with

published usability attributes (53-56) informing development of
an initial coding scheme, and inductive, to allow other codes
not initially anticipated to emerge. After each usability cycle,
two coders (GAM, AQHC) individually read the transcripts
and field notes to identify preliminary codes with regard to
usability (e.g., satisfaction, efficiency, learnability, errors) and
then refined them through systematic iterative coding and
sorting using the constant comparison method (57, 58). Codes
were then grouped into usability-related themes and subthemes
(59), using published frameworks from the usability literature
(53, 60-62) and a previous e-learning usability study (32) as
sensitizing concepts. The final coding framework, presented in
Supplementary Appendix 8, was then applied to all transcripts.
Disagreements or uncertainties between coders were resolved
through discussion and consensus with a third coder (CMW).
The study team met regularly to discuss and refine the evolving
themes and coding framework, and used their expertise in
education, child health, and research to help clarify and critique
the findings. Thematic saturation was monitored through the
number and novelty of the usability issues raised by subsequent
testers, both within and across usability testing cycles (58).
To enhance trustworthiness of the findings (63), reflexivity
was employed and the team, including parents, clinicians,
and non-clinician researchers, questioned and challenged each
other’s assumptions throughout the analysis. This process, which
enabled critical reflection, examination, and exploration of the
research process from different positions, informed the team’s
reflections on patient engagement.

Evaluation of Impact (Knowledge and Self-Efficacy)

Data from the demographic, satisfaction, self-efficacy, and
knowledge questionnaires were summarized using means and
standard deviations for continuous variables and with counts and
proportions for discrete variables.

Pre-post changes in self-efficacy and knowledge were
evaluated with paired ¢-tests (o = 0.05, two-sided). Quantitative
analyses were conducted in R version 4.0.0 (R Core Team;
Vienna, Austria).

RESULTS

Participant Characteristics

Thirty-two caregivers, 6 patients, and 7 child health clinician-
researchers participated (15 in each round), more than half
of whom had not previously engaged in patient-oriented child
health research. Participant characteristics for each usability
round are shown in Table 1. Module completion time (£SD) was
similar between usability cycles, with a mean duration of 58 &
10 min in cycle 1, and 62 £ 17 min in cycle 2.

Research 101 E-Learning Module Usability
Qualitative analysis of usability testing sessions, used to inform
iterative module refinements, centered around four themes:
(1) learner-centered design, (2) content, (3) aesthetic design,
and (4) learner experience. Themes were consistent across
patients, caregivers, and clinician-researchers. All four themes
were prevalent in cycle 1, leading to relatively major content
and design revisions, whereas aesthetic design and relatively
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TABLE 1 | Participant characteristics.

Characteristic Cycle 1 Cycle 2 Cycle 3
(n =15) (n =15) (n=15)
Primary role
Caregiver 11 11 10
Patient 2 2
Child health clinician-researcher 2 2
Gender
Female 13 13 15
Male 2 0
Geographical region (i.e., Canadian province)
Alberta 4 1 2
British Columbia 0 1 2
Manitoba 0 1 0
Nova Scotia 1 0 1
Ontario 10 10 10
Quebec 0 1 0
Saskatchewan 0 1 0
Education
Elementary 2 2 0
Secondary 0 2 0
Some college or university 2 1 1
College/University 6 5 7
Masters 3 3 4
MD or PhD 2 1 3
Not specified 0 1 0
Has previously engaged in patient-oriented child health research
Yes 6 7 7
No 9 8 8
Has used e-learning before
Yes 13 13 13
No 2 2 2
Comfort level using a computer? 4.60 £ 4.20 £ 4.53 +
0.63 1.08 0.74
Comfort level using the internet? 4.67 £ 4.20 £ 4.53 +
0.49 1.08 0.74

4Rated on a 1 (do not know anything about it) to 5 (know everything there is to know)
Likert-type scale.

minor changes to ensure consistency in the presentation of the
module predominated in cycle 2. Illustrative quotes for each
theme and corresponding module changes are described below,
with additional quotes and changes in Table 2.

Learner-Centered Design
Learner-centered design was divided into subthemes of ease
of use, intuitive design, and learnability. Participants described
Research 101 as very user-friendly, and most quickly learned how
to use the navigational and audio controls. However, in cycle 1
many did not discover the module’s interactive features until Part
2. For example:

“I didn’t pick up the first time, in Part 1, that the [interactive]
menu actually contained an outline of the entire [module].”
(participant (P) 3, cycle (C) 1, caregiver)

To make these features more salient, the “Navigating this
Module” slide was redesigned to be more attention-grabbing and
informative (Figure 1). In addition, participants in cycle 1 found
the interactive menu, which was originally formatted as a click
dropdown list, difficult to use, as the text was small, and the menu
was susceptible to clicking errors. To overcome these issues, the
interactive menu was reformatted as a multi-tabbed collapsible
sidebar with larger text.

Content

Content was evaluated in terms of quantity, completeness, quality
and trustworthiness, relevance, usefulness, understandability,
and age-appropriateness. Participants across both usability cycles
found the information presented in the module to be useful,
relevant, and trustworthy:

“I think it does a really good job of two things: encouraging
patients and families to get involved because it’s emphasizing all
the benefits, but it’s also being fair about the pitfalls and that there
is great potential for delays. So, I thought that was well-balanced.”
(P3, C1, caregiver)

Based on feedback in cycle 1, a new slide on potential solutions
to the challenges of patient-oriented research was added and
positively received by participants in cycle 2. Module sections
with poor understandability, because they were too technical,
contained undefined terms or concepts, or were considered
beyond the scope of an introductory module, were identified
in both cycles. To address these issues, instances of jargon
were replaced with more common language; key terminology
(e.g., authentic partnership) was defined in the glossary; and
less relevant sections (e.g., primary versus secondary outcomes)
were removed.

Aesthetic Design

Within the theme of aesthetic design, subthemes included
interactive features, multimedia components, layout, navigation,
visual appeal, visual assets, and age-appropriateness. Although
participants appreciated having the glossary, some participants
in cycle 1 expressed concern that navigating to the glossary might
be disruptive or disincentivizing to learners:

“I think the glossary might be lost in translation. I don’t know
if users are going to click again [to open it], so I don’t know if it’s
useful.” (P7, C1, caregiver)

To address this, glossary definitions were added as tooltips
(i.e., text boxes that display information when the cursor is
hovered nearby) to all key terms in the module, creating a
definition-on-demand feature, using a uniquely colored text to
indicate the interactivity. Also, some slides were designed with
multiple sequential layers. Participants in cycle 1 did not like that
this design precluded them from simultaneously reviewing all
content on a single screen; therefore, these slides were redesigned
(Figure 1).

Participants liked the modules aesthetic, describing it as
inviting and professional-looking, although a lack of diversity in
the stock images was noted in cycle 1. In response, the image
set was updated to better represent the variety of cultures, age
groups, and types of intellectual and physical abilities of those
involved in patient-oriented child health research, and a video
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TABLE 2 | Examples of usability testing results and corresponding module changes.

Topic Cycle

Quote

Corresponding module change(s)

Learner-centered design

Intuitive design: the ease with C1
which users know what to do next

“It said click “next” to continue but there’s no “next,” it’s
just an arrow.” (P2, caregiver)

“Pressing the “next” button is not obvious from the
beginning.” (P4, caregiver)

“Having to click on the video is not that obvious because
it doesn’t look like a video.” (P4, caregiver)

“It does not look like there’s a way to get out of the
video, so it would be good if there was a little “X” on the
top corner to close it.” (P15, clinician-researcher)

Ensured the phrasing of all prompts matched
the corresponding on-screen content verbatim
Automated transition of opening slide to
reduce confusion

Added conventional “play” icons to videos

Added a button to enable users to easily exits
videos at any time

c2 “I’'m not sure which buttons to click.” (P29, caregiver) Added additional audiovisual prompts,
where needed
Content
Quantity: the amount of information C1 “I'think it's the right amount. It’s the information that
contained in the module and/or needs to be there, without getting too involved in all of
repetition of information the other nitty-gritty stuff.” (P1, caregiver)
“I think it was good. Part 1 was a limited amount, a solid
introduction but not too much. And then part 2 was
more demanding, but the opportunity to pause and to
look up terms in the glossary, | think that would make the
current content manageable.” (P20, caregiver)
Completeness: extent to which the C1 “| don’t know if that needs to be in a module or not, but Expanded challenges of patient-oriented
module content contained all desired something relating to the fact that this is a new area, and research section to include mention that it is a
information researchers are learning about this too. To do this, new paradigm in health research that requires
researchers are having to work in different ways. | just additional skills and knowledge of all involved
think there needs to be this environment of stakeholders, including researchers
understanding on both sides.” (P13, clinician-researcher)
Quality and trustworthiness: the C1 “I would challenge [researcher’s name] on that. | think it's Removed an anecdotal video that participants
extent to which users perceive the fair to say that patient and family engagement provides a felt overstated the benefits of
content to be accurate and credible possibility for making research better, but there is no patient-oriented research
science to say that research is better because of patient
family engagement... | believe sweeping statements like
those diminish the validity of patient and family
engagement in research.” (P4, caregiver)
“Do only researchers identify the gap in the knowledge. Changed phrasing to include patients and
Don’t patients also?” (P13, clinician-researcher) families as parties that identify gaps in
knowledge to inform new health
research questions
“That’s funny, | feel like it depends on the researcher Updated the statement that a person cannot
because, for instance, our parent panel and parent be both a participant and a partner in the same
partners that help design our studies, they have research study to state that generally research
participated in the surveys as well.” (P15, partners are not research participants and
clinician-researcher) vice versa
Relevance: the relevance of the C1 “| personally would want to see the potential for local and Expanded opportunities of patient-oriented
module to its intended users global impact. If I'm going to invest time in an area that’s research section to include the potential for
meaningful or of interest to me, knowing that maybe local impact
someone else with this experience down the road could
be improved as a result. So just having that local
impact.” (P5, caregiver)
Usefulness: how useful the C1 “I think what would be more helpful is if you kind of give Improved characterization of qualitative and
information is or who the information examples of qualitative and quantitative analysis so that quantitative methods and how they differ
would be useful for people can recognize it when they see it no matter what
it's called.” (P4, caregiver)
Understandability: content aspects C1 “| really appreciated the way it was worded. | felt that you

such as readability, use of plain
language, and explanation of
important terminology

were tackling a complex set of processes but at the
same time, it was done in a very basic way.” (P3,
caregiver)

(Continued)
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TABLE 2 | Continued

Topic Cycle

Quote

Corresponding module change(s)

Age-appropriateness—content: c2
age-appropriateness as it relates to
the content presented in the module

“The medical language and the methods are hard to
understand with all the terminology. To be for kids my
son’s age [10], you will have to lose some accuracy and
really strip it back.” (P27, caregiver)

“A child wouldn’t watch it. | think a youth, 13 or 14,
who’s doing it because they’re really interested would.”
(P25, caregiver)

Will consider future adaptation for children

Aesthetic design
Features: interactive elements of the C1 “Now at the end, you sort of end up with the five circle Added tooltip “hover” feature to Step 2B:
module icons sitting there. If you could enable users to hover Choose the Type of Information to be
over them and have the description pop up again, that Collected, so users can review content at their
might be useful just to recap what was there.” (P18, own pace after the slide is finished
caregiver)
c2 “In Step 3 [of a research study] it talked again about Ensured all instances of glossary terms in the
qualitative and quantitative [methods]. It might be helpful module are highlighted and include
to have those highlighted again with the definitions to definition-on-demand tooltips
hover over; in case you forget which is which.” (P21,
caregiver)
Multimedia components: audio c2 “For most of it, everything [the narrator] says comes up Ensured consistency between narration and
and visual aspects of the module on the screen, but there have been a couple of times on-screen text
when he’s been talking and the text hasn’t come up on
the screen.” (P25, caregiver)
Layout: the arrangement of text and C1 “I'm not sure | like the way that the writing shows up in Ensured all text was presented horizontally and
graphics on slides the arrows and the circle. It’s kind of small and it’s on a easily readable
diagonal.” (P1, caregiver)
c2 “The “click to continue” [prompt] is sitting on top of Fixed instances of prompts obscuring text
another word.” (P11, caregiver)
Navigation: the ability of the user to C1 “When | go back, | don’t remember where | was. So, Added checkmarks as a navigational aid to
easily move around the module something that identifies what you’ve already looked at help users visually distinguish sections already
would be useful.” (P1, caregiver) viewed from sections they have yet to view
Visual appeal: the overall look and C1 “Again, this is super wordy. | don’t know if there’s a way Added images and animations to increase
feel of the module to make it more visual.” (P15, clinician-researcher) visual appeal on text-heavy slides
Visual assets: videos, graphics, and C1 “| think that the movements, the videos in the Replaced animated slide backgrounds with
animations in the module background, are a little bit distracting.” (P8, C1, semi-transparent still images to minimize
caregiver) distraction
“I don’t think it’s necessary to have moving images
behind a bullet list.” (P20, C1, caregiver)
Age-appropriateness—design: c2 “He likes clicking buttons... If you're trying to reach a Will consider future adaptation for children
age-appropriateness as it relates to younger audience, gamifying it a bit would probably be a
the design of the module good idea. | don’t think you can have one product both
for parents and for kids. | think you absolutely need to
create two products. | think the one for kids would be
basically a video and a game where you put things in
places, and they have a challenge, and it's gamified with
a lot of feedback.” (P27, caregiver)
Learner experience
Engagement: how engaged users C1 “I think the requirement to click on the buttons, it Increased or decreased the amount of user
are throughout the module seemed kind of annoying, but, at the same time, doing interaction (i.e., clicks) required to advance the
that forces me to focus on the module far more so than if module to optimize user engagement
the narrator had just read out every bullet point. That throughout the module
forces me to be engaged much more.” (P17, caregiver)
c2 “Ifind it a little bit frustrating that, as soon as the first Enabled users to instantly interact with the

[knowledge comprehension] question comes up, | have
to wait until the [narrator] reads all of them before I'm
allowed to click.” (P21, caregiver)

knowledge comprehension questions

(Continued)
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TABLE 2 | Continued

Topic Cycle Quote Corresponding module change(s)
Motivation: users’ motivation to C1 “If somebody is looking to get involved, to have already Added completion certificates for each part of
complete the module completed this program, and then have it on file Research 101

themselves. Yes, | think that's a great idea [...] | think [a
certificate] would be attractive because it gives an
element of achievement.” (P5, caregiver)

“The only thing I think could make it better is something Added a message to the end of each part
like a “thank you.” “Congratulations for doing it,” for sure, thanking viewers for their interest in
but also, “thank you for wanting to get engaged in the patient-oriented research

research process.” (P7, caregiver)

Length of module: the length of the C1 “The page on the benefits of health research with the six Removed repetition of Benefits of Health
module is appropriate points and six check marks, | think that’s the same slide Research slide in part 2

that was used at the start of the first part of the module.”

(P18, caregiver)

R, participant; C, usability cycle.

PORCCH Module 1 Part 1 el oy | [MeNY RESOURCES GLOSSARY

I* PORCCH-Research 101

Navigating this Module Navigating this Module

Atany point during the module you can:
RESEARCH 101

v UsetheAmow < > controls at the bottom right to move forwards and backwards through the module.

An Introduction to Patient-Oriented Res

v Usethe Play/Pause ' » | 11 | and Closed Caption [<c)| controls at the bottom left.
= - v AdjusttheVolume ¢ | or use the volume controls on your device.
Part 1: What is Health Research and Who is Involved?
Part 2: Timeline of a Research Study ¥ Aninteractivemenu | = | atthe top leftthat provides you with:
< « Tableofcontents
Links to more information *  Resources
+ Glossary

Audio and Closed
Captioning controls

ighout the module

y i p
and wil allow you to hover over them to geta quick definition. Click > to continue

/@) O «<mw  wea>

Initial Version Final Version

Example 1: The ‘Navigating this Module’ slide, which explains the module’s controls and interactive features, was
modified to be more visually engaging and instructive about the module’s more advanced features (e.g.,
interactive menu, additional resources toolboxes, definition-on-demand tooltips) and the interactive menu was
reformatted as a multi-tabbed collapsible sidebar with larger text.

PORCCH

What is Patient-Oriented Research? What is Patient-Oriented Research?

Patient-oriented research is health research that:

a0 D O O O

to learn more

Patient-oriented research is health research that:

= Engages patients as equal partners

S
Be

Is conducted ‘with or by’ patients, rather than ‘for’ them

Focuses on research questions that are important to patients

Links to more
information

Initial Version Final Version

Example 2: This is an example of a slide that was originally comprised of multiple layers that users clicked through
and viewed one-by-one. Although the clicking was engaging, the layout precluded users from being able to review
all information on a single screen. Based on usability testing, these slides were redesigned to permit review of the
entire slide, with clipart and highlighting of bullets per narration added to maintain engagement in lieu of clicking.

Oa®.
'A‘ = Engages patients as equal partners Enables patients (as research partners) to provide input on the

design and conduct of the research study

@O0 g

Aims to improve health care practices and systems

FIGURE 1 | Example modifications made to the e-learning module in response to usability testing.
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featuring a discussion between a parent partner and a researcher
was replaced with a video from a youth’s perspective on being a
research partner.

Learner Experience

Lastly, learner experience included satisfaction, engagement,
memorability, motivation, and length of module. In general,
participants in both cycles were highly satisfied with Research
101, finding it engaging and educational:

“It's excellent and I think it's going to be hugely helpful in
fast-tracking families who want to get involved in research.” (P4,
Cl1, caregiver)

Most participants regarded the anecdotal videos as the
most memorable part of the module. Participants felt the
module was an appropriate length but advised that future users
consider viewing Parts 1 and 2 spaced apart to maximize focus,
engagement, and learning.

Errors

Errors identified during testing included navigation, audio,
presentation, and language errors. Several minor module errors
were identified in testing and subsequently fixed, including
audio tracks not initiating, multiple audio tracks playing
simultaneously, and video buffering issues. In cycle 2, a
programming error was unintentionally introduced that resulted
in several “dead ends” in the module that compromised
module usability.

System Usability Scale

SUS scores corresponded to ratings of “good” or better in each
round. As expected, scores in cycle 2 (75.17 + 18.14) were
lower than cycle 1 (88.33 % 9.76), given the aforementioned
programming error. Cycle 3 scores (87.17 4= 9.95) were consistent
with cycle 1, corresponding to an overall usability rating of
“excellent.” SUS scores by usability testing cycle and role are
presented in Supplementary Appendix 9.

E-Learning Satisfaction

Overall, learner satisfaction with Research 101 was very high
across all 3 cycles (cycle 1: 4.53 £ 0.64; cycle 2: 4.40 £ 0.91; cycle
3: 4.47 £ 0.64), indicating users were generally “very satisfied”
with the module. E-learning evaluation results are displayed in
Supplementary Appendix 10.

Evaluation of Impact (Knowledge and
Self-Efficacy)

In each round, participants knowledge test scores, self-
reported knowledge of patient-oriented research, and
self-efficacy to engage in patient-oriented research increased
significantly after completing Research 101 (p < 0.01;
Table 3).

INTERPRETATION

This paper describes the co-development and evaluation of an
e-learning module, “Research 101, designed to increase the
“patient-oriented child health research readiness” of patients

TABLE 3 | Differences in knowledge of and self-efficacy to engage in
patient-oriented research before and after completing Research 101.

Outcome Pre-module Post- Difference P
(Mean + SD) module (Mean + SD)
(Mean + SD)
Self-reported knowledge?®
Cycle 1 3.07 +1.39 4.33 + 0.62 1.27 +£1.58 <0.01
Cycle 2 3.00 +0.93 413 +0.92 1.13 £ 1.06 <0.001
Cycle 3 2.80+1.15 4.00 + 0.65 1.20 £ 1.01 <0.001
Knowledge test®
Cycle 1 15.60 + 2.10 16.93 + 0.96 1.33+1.72 <0.01
Cycle 2 15.00 + 1.60 16.80 + 1.37 1.80 +1.82 <0.01
Cycle 3 15.60 + 1.68 17.27 +£0.88 1.67 +£1.63 <0.01
Self-efficacy®
Cycle 1 72.75 £ 9411 + 21.36 + <0.001
1711 6.97 18.27
Cycle 2 72.29 + 87.53 + 15.25 + <0.01
20.62 14.85 14.37
Cycle 3 68.80 + 89.24 + 20.44 + <0.001
22.54 11.63 18.17

4Rated on a 1 (I do not know anything about patient-oriented child health research) to 5
(extremely knowledgeable) Likert-type scale.

bpossible scores range from 0 to 18, with higher scores indicating greater knowledge of
patient-oriented research.

¢Possible scores range from 0 to 100, with higher scores indicating greater self-efficacy
for patient engagement.

and families and other stakeholders without a formal research
background. Research 101 was co-developed at all stages with
patients and families so that their perspectives, values, and
training needs were captured, and end-user usability testing
was employed to maximize the usefulness and quality of
the module. In each testing cycle, valuable refinements were
identified from qualitative and quantitative module evaluations
and subsequently implemented. The overall usability of the
final version of Research 101 was “excellent,” and the module
was shown to significantly improve participants’ knowledge
of patient-oriented research and self-efficacy to engage in
patient-oriented research. As of December 2021, 1 vyear
after launch, PORCCH has had over 50,000 unique website
visitors (www.porcch.ca), with over 350 users enrolled in
Research 101.

Capacity-building is a key element of SPOR (13) and other
national patient and public involvement frameworks, such as
the Patient-Centered Outcomes Research Institute (PCORI) (64)
in the United States and INVOLVE in the United Kingdom
(12). Training of patient and family partners, however, is often
variable (30, 65), and typically provided in-person to prepare
partners for a specific project (66, 67). Online resources may
be a cost-effective way to scale up patient-oriented research
training to build capacity and broaden the dissemination
of training materials. For example, the online content of
the European Patients’ Academy on Therapeutic Innovation
(EUPATTI) Patient Expert Training Programme is being adapted
into a massive open online course (MOOC) format to make
it more accessible (68). Another example is KidneyPRO, a
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web-based training module designed for patients and families
to promote patient-oriented kidney research in Canada (69).
Although there exists broad consensus that lived experience is
the most important quality patient partners bring to a research
team, there is disagreement on whether and to what extent
patient partners should be “further trained” (15, 70). Patient
and family partners should take the lead in determining their
training needs within the context of the project, and self-
guided resources like Research 101 may be helpful in this
regard (15).

Several study limitations should be noted. Although the
sample size employed was in accordance with recommendations
from the usability testing literature (51, 52), it was too small
to assess the impact of participant characteristics on module
usability. In addition, the usability testers, who were recruited
through established family advisory and pediatric research
networks for convenience and their familiarity with patient-
oriented research, may not fully represent the intended end-
users of Research 101. This is a notable limitation, since
design processes that do not meaningfully incorporate the
lived experience of underrepresented groups can result in
products that create barriers for people with a wide range
of abilities and backgrounds (71). Best practice in inclusive,
accessible, and diverse design is to design with, rather than
for, diverse and often excluded communities (71). The self-
report measures employed to evaluate the impact of the
module on self-efficacy were selected for pragmatic reasons.
Evaluation of longer-term outcomes, such as whether completion
of Research 101 is associated with increased or more impactful
involvement in research, in a larger and more diverse group
of patients and families (e.g., with representation of First
Nations and other countries) is needed. Lastly, PORCCH is
currently only available in English, although a French translation
is underway.

Team Reflections on Patient Engagement
Although the team did not formally collect data to evaluate
the process of co-developing Research 101, the team did
critically reflect on the processes and outcomes of co-
development. General themes that emerged from discussions
amongst all team members included the value-add of parent
and researcher collaboration, the importance of a broad range of
perspectives, the benefits of building relationships and networks,
the importance of accessible materials, and the significant
time commitment required to ensure authentic partnership.
Similar themes have been found in other curriculum-building
initiatives (72).

Parents on the steering committee provided valuable input
on issues such as accessibility, inclusiveness, and how to achieve
authentic and meaningful partnerships. Throughout module
testing, they reviewed emerging themes and helped interpret
the findings. As noted elsewhere (65, 73), partnering with
patients and families was associated with incremental research
costs (e.g., compensation for partners) and logistical challenges
(e.g., evening meetings to accommodate patient partners).
However, the value-add of co-developing the module justified

additional budgeting for engagement-related costs. All partners
were selected from established children’s hospital family advisory
networks and were already proficient at collaborating with
child health clinicians and researchers. Selection of experienced
partners permitted quick initiation of module co-development,
but underrepresentation of partners with little or no previous
engagement may have contributed in part to an initial module
prototype that assumed too much prior knowledge, as revealed
by usability testing. To counterbalance this, patients and families
with little or no previous engagement were deliberately sought
as testers to refine the module and ensure it was targeted
appropriately. Having parent and researcher co-leads worked
well as perspectives were balanced and the setup provided the
parent partner with a dedicated team member for support. The
steering committee helped incorporate additional perspectives
into the module.

CONCLUSIONS

In conclusion, Research 101, part of the open-access online
Patient-Oriented Research Curriculum in Child Health
(PORCCH; www.porcch.ca), may be of use to a variety of
patients and families and other stakeholders looking for an
interactive, introductory curriculum on patient-oriented child
health research. Additionally, the methods and findings of this
study may help inform the integration of co-development and
usability testing in creating other capacity-building resources for
patient-oriented research.
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