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Abstract Background Project management is crucial in academic hospitals due to the inten-
sive involvement in research and clinical trials. Designing an application in a user-
centered and workflow-compatible manner can prevent issues arising from hospital’s
limited resources and various risks (e.g., financial risk and ethical misconduct).
Objectives This study aimed to (1) develop a hybrid method combining user-
centered design (UCD) and agile software development (ASD) principles, (2) apply
the hybrid model to develop a Clinical Research Project Management System (CRPMS),
(3) assess the usability of the CRPMS and iteratively refine the application.
Materials and Methods A CRPMS was developed following the UCD and ASD
principles and supported by a research core in a pediatric heart institute. In Phase 0,
semi-structured interviews were conducted to understand processes and bottlenecks.
In Phase 1, the project management and budgeting sections of the CRPMS were
simultaneously developed. In Phase 2, the Principal Investigator dashboard and the
intake section of the CRPMS were developed. Usability evaluation metrics included the
System Usability Scale (SUS), Single Ease Question, and severity scores.
Results In Phase 1, the average SUS score was 88.65. There were 126 usability issues
and 68 were considered high severity due to the SUS score cutoff (>1.5). In Phase 2, the
average SUS score was 87.1. All of the 71 usability issues were addressed during the
iterative refinements.
Conclusion Aworkflow-compatible and highly user-friendly CRPMSwas developed by
employing a hybrid Agile UCD model. Future work includes continuing development
and expanding the CRPMS within and outside the institute.
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Background and Significance

Project management is a mature discipline that employs a
systemic and effective approach in planning and executing
projects.1 It provides a clear definition of the roles and
responsibilities of all project participants to clarify the
expectations for everyone involved.2 Project management
reduces the risk of delays and loss of progress by providing a
framework to execute the project.2 In most cases, projects
tend to overrun the time frame or budget, leading to unfa-
vorable outcomes.3 Effective project management ensures
that projects are delivered on time, within budget, and to the
satisfaction of stakeholders, contributing to the overall suc-
cess of organizations.4

In project management, there are generally five key pro-
cesses to follow throughout as a project’s life cycle: (1) initia-
tion, (2) planning, (3) execution, (4) monitoring and
controlling, and (5) closure.5 Additionally, there are nine
knowledge areas that cover various aspects of project manage-
ment, including (1) integration, (2) scope, (3) time, (4) cost, (5)
quality, (6) resources, (7) communication, (8) risk, and (9)
procurement.5 Together these form a structured framework
that project managers can adapt and tailor to meet the unique
requirements of their specific projects and organizations. By
understanding and applying these principles, project managers
can effectively plan, execute, and deliver projects while ensur-
ing project success and stakeholder satisfaction.5

Academic hospitals serve as centers of extensive research
and clinical trials making it crucial to practice research
project management.6 The research conducted by such hos-
pitals is very complex, expensive, high stakes, and must be
completed with limited resources and funding.1 Therefore,
there is a risk of delivering poor results and causing project
failure. Hospitals have been addressing these challenges by
applying project management principles, as it enables effec-
tive resource management, sets reasonable objectives and
milestones, and monitors progress ensuring the completion
of a project within the limited resources.2

Research project management can be complex and mul-
tilayered therefore implementing a project management
application to support the whole process can be challeng-
ing.1,2While there are several commercial applicationsmade
available to support clinical trial management, there is a
noticeable lack of applications that can improve the aware-
ness of clinical research staff while designed to beworkflow-
compatible and highly usable. Workflow compatibility and
perceived ease of use are critical because they directly
impact the user satisfaction and technical adoption of an
application.7,8 User input therefore is essential to develop
such applications to minimize the gap in mental models
between the designers and the target users.9,10

In this project, we developed a clinical research project
management system (CRPMS) in a user-centered and work-
flow-compatiblemanner. Specifically, this study aimed to (1)
develop a hybrid method combining user-centered design
(UCD) and agile software development (ASD) principles, (2)
apply the hybrid model to develop a CRPMS, (3) assess the
usability of the CRPMS and iteratively refine the application.

Materials and Methods

Overview of User-Centered Design and Agile Software
Development
UCD and ASD are two complementary methodologies that
emphasize meeting user needs and creating high-fidelity
prototypes. UCD is a human-centric cyclical process that
involves four distinct phases: understanding the user con-
text, specifying user requirements, designing solutions, and
conducting evaluations.11,12 Central to the UCD methodolo-
gy is usability testing, where real or proxy users engagewith
prototypes and perform a series of designated and realistic
tasks.10,13,14 This process allows designers to observe user
interactions, identify potential issues, pain points, and areas
requiring enhancement to improve the prototype.12,15 The
insights gained from usability testing become pivotal in
driving iterative design decisions and implementing
improvements to optimize user satisfaction.16,17 Subsequent
interviews or surveys with users are often conducted, pro-
viding designers with valuable data on user preferences and
unmet needs.16,18,19

ASD, on the other hand, is a flexible and iterative
approach, which emphasizes incremental development,
enabling teams to deliver working software in short and
frequent cycles called “sprints.”20 During each sprint a
specific set of functionalities is developed, tested, and deliv-
ered to stakeholders/users.20 Agile teams continuously gath-
er feedback and insights from stakeholders, including end-
users, and adapt the software accordingly.21,22Moreover, the
feedback-driven design approach promotes iterative refine-
ment and adaptation to better meet users’ evolving expect-
ations resulting in a prototype that provides the highest user
satisfaction.21,22 For example, Scrum is an ASD that divides
the project into sprints of 2 to 4 weeks.23,24 Each sprint
involves planning, executing, review, and future improve-
ment phases.23,24 A scrum team usually includes a product
owner, a scrum master, and the development team.23

A Hybrid Model—Agile User-Centered Design
Based on our literature search on PubMed to determine the
use of combining UCD and ASD, it was found that only six
studies adopted such methodology. However, the objective
of these studies is to create mobile/web applications that
cater to specific health issues rather than project manage-
ment in a clinical setting.25–30 There were three commonly
used methods from these papers: usability testing, semi-
structured interviews, and iterative improvements of the
prototype.25–30 For example, the HealthPAL study’s UCD
process involved multiple rounds of usability testing, where
feedback from participants informed the development of
subsequent prototypes.30 This was in parallel to ASDwhere a
team of designers collaborated to transform user require-
ments into actionable software features followed by iterative
rounds of continuous improvement resulting in a high-
fidelity prototype.

While this hybrid methodology is recently being used
more often in clinical and health informatics, it has been
researched in computer science and software engineering
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field since ASD and UCD have overlapped concepts and
unique benefits in developing software applications. Agile
UCD is one such hybrid methodology. A systematic review of
Agile UCD identified best practices for combining agile
methodologies with user-centered designs to create highly
successful applications.31 Our study employed a modified
Scrummethodology, which is one of themost prevalent agile
methodologies used in combination with UCD techniques to
create this hybrid model.31 UCD is relatively more time-
consuming compared with the fast-paced ASD methodolo-
gies.31 To effectively combine UCD and agile methodologies,
our study placed the time-consumingUCD components, such
as need assessment and user-centered evaluation, at the
beginning and end of each sprint, respectively.

This allowed us to integrate the core principles of UCD with
the agile framework. Additionally, we modified the Scrum
process to meet weekly instead of daily, accommodating the
capacity of both developers and designers. The scrum teamwas
modified to include users and a joint team of designers and
developers. Our study used Agile UCD hybrid methodology
(►Fig. 1). The same method has been adapted in our previous
work.

Study Setting
This case study was conducted in a heart institute research
core (HIRC)32 at a leading nonprofit children’s hospital. As
one of the nation’s top institutions for pediatric scientific
discovery and advancement, this research core actively
engages in clinical trials and translational research across a
wide range of fields. HIRC stays at the forefront of advance-
ments in pediatric cardiology, ensuring that patients have
access to the most advanced diagnostic tools and treatment
options.32 All of the above highlight the need for a CPRMS.

Study Design
The study was conducted in three phases as illustrated
in ►Fig. 1. In Phase 0, semi-structured interviews were

conducted with the participants to understand the current
processes and identify inefficiencies and areas for improve-
ment. In Phase 1, designers concurrently developed the
project management and budget components of the CRPMS.
This was an iterative process with the development of low-
fidelity mockups by the designer of the research team based
on user feedback from each round of usability testing
sessions. Our methodology incorporated a specific model
of teamwork, referred as “Dev-Design Synergy,” during
development of the prototypes.33 In this model, the design-
ers led usability testing sessions and collected user feed-
back on prototypes, with the developers participating in
such sessions. Dev-Design Synergy33 is crucial to ensure the
fulfillment of the design and functionality requirements of a
technical solution. Phase 2 adhered to the same develop-
ment cycle to create an intake section. In both Phase 1 and
2, user feedback was collected via task completion, System
Usability Scale survey (SUS, as defined in ►Supplementary

Appendix 1), and Single Ease Question (SEQ, details in the
Usability Testing section). Subsequently, identified issues
were presented to developers in an internal team meeting
for resolution, and the designers and developers used the
same tool (ClickUp) to track issues and communicate sys-
tem requirements. These shared tools and intertwined
processes led to increased and harmonious collaboration
between the designers and developers ensuring that both
Agile and UCD methodologies were equally prioritized in
the creation of the application. Lastly, the cycles of contin-
uous refinement and testing were referred to as Phase 3
in ►Fig. 1.

Participant Recruitment
The participants were either staff members focused on
business or clinical research operations, or the faculty mem-
bers and principal investigators (PI) who made requests for
research support in the study site. Recruitment was con-
ducted using convenience sampling through the professional

Fig. 1 Agile UCD study design. UCD, user-centered design.
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network of the research team and the HIRC lead operations
and businessmanagers via email invitations. For Phase 0 and
1, the team consisted of project managers, clinical research
coordinators, and regulatory specialists. Members of this
team provided information on the day-to-day logistics,
planning, and regulatory compliance related to research
activities. For Phase 2, the participants were PIs who were
both current and potential users of the CPRMS. Due to the
small number of total participants, demographic informa-
tion was not collected to protect privacy as approved by our
IRB. In sum, 9, 12, 7 participants were recruited in Phase 0, 1,
2, respectively.

Usability Testing Session
To assess the prototype’s user-friendliness,2 usability testing
was performed through one-on-one sessions lasting 30 to
45minutes. The process of usability testing sessions can be
seen in ►Fig. 2, where the usability of the system was
assessed by the SUS (subjective measure) and by the obser-
vations of the research team. During the observation, the
research team recorded the correctness of each task (accu-

racy) and how long each taskwas completed (efficiency). The
usability testing sessions were conducted in Phase 1 and 2.

In Phase 1, the user interface consisted of two pages:
Project List and Single Dashboard. Each usability testing
session began with the moderator introducing the system
to the participants and providing an overview of the
intended functions to facilitate their understanding of the
system. Then using think-aloud strategy participants were
given workflow-relevant, role-based tasks to complete.
These tasks were team-dependent and realistic (e.g., select
a project, go to initiate and plan phase, and enter data) and
codesigned by the research team and the HIRC managers.
After task completion, participants filled out the SUS survey,
one of the most frequently used questionnaires to measure
usability of a system and shared any improvements/com-
ments regarding the interface. The SUS survey consisted of
10 questions on a 5-point Likert scale. After the scoring
process, each participating user’s composite score was cal-
culated from 0 to 100. A score of 68 or higher indicated
“good” usability, whereas a score of fewer than 68 indicated
“poor usability.”34 Lastly, there were follow-up questions

Fig. 2 Usability testing.
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asked by the facilitator to clarify any confusion that might
have occurred during the sessions.

In Phase 2, each session began with the participants
logging into the HIRC website with their CCHMC accounts.
Participants were then given three scenario-based tasks to
complete associated with their typical workflow. The tasks
were created to assess the design features such as submitting
intake requests and checking project status. Participants
employed think-aloud strategy as they completed the tasks.
After the completion of each task, an SEQ was used to assess
the ease in task completion on a scale from 1 to 7. Partic-
ipants were asked to take the SUS survey after the comple-
tion of all tasks in the same manner as Phase 1. Each session
ended with post-interview questions asked by the facilita-
tors to clarify any confusion regarding the functionality of
newly implemented features and get improvement feedback.

Data Collection and Analysis
As mentioned above, semi-structured interviews were con-
ducted in Phase 0,which includedfive topics: (1) job title and
responsibility, (2) daily process work-through, (3) workflow
issues and bottlenecks, (4) potential solutions to these issues,
and (5) the role and functionality of the dashboard. Follow-
up questions were asked based on the participants’
responses. These interviews were recorded and transcribed
verbatim. The research team reviewed the interview data to
generate a workflow diagram for each participant. Then, the
individual workflow diagrams were merged based on the
teams and then consolidated as one high-level diagram to
illustrate the key stages (►Fig. 3). In addition, a thematic
analysis was conducted following the six-step guideline35 to
identify and categorize key issues (pain points). This process
involved reviewing the data, coding the relevant informa-
tion, and grouping the codes into clear themes (►Table 1).
This analysis aimed to highlight themain pain points, such as
unclear content, by organizing them into distinct categories
based on the recurring patterns observed across the data.

In Phase 1, each usability testing session was video
recorded. The research team reviewed these recordings to
capture usability issues. In addition, the SUS scores were
calculated and compared among the teams. Each of the
usability issues was further scored in terms of impact,
criticality, and frequency. Specifically, impact was recorded
using Fibonacci-based scaling from 1 to 513 because this
measure allows for more detailed differentiation between
levels of impact, especially for issues that vary in severity.
Criticality was recorded from 1 to 3. Frequency was mea-
sured by dividing the number of users with the number of
times an issuewasmentioned in each group of testing. These
three aspects (Impact, Criticality, Frequency) were multi-
plied to form a severity score for the issue.13 The issues were
prioritized based on the severity score as defined in
►Supplementary Appendix 2 (sorted from large to small)
and discussed with users in the weekly meetings to seek
solutions. The supplement file provides details of the SUS
and the severity score calculation.

In Phase 2, there was the addition of a SEQ to the usability
evaluation metrics. The SEQ was worded as “Overall, how Fi
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difficult or easy were the tasks to complete?” The SEQ was
administered after each taskwas completedwhereas the SUS
was administered after the completion of all tasks. This score
ranged from 1 to 7 where 1 meant the tasks were very
difficult to complete and 7 meant they were very easy to
complete. The post-interview questions served to evaluate
the participants’ level of comfort with the newly integrated
features. There was not a severity score created as there was
enough time tofix all the issues encountered during usability
testing sessions.

Results

Workflow Analysis (N¼9)
In Phase 0, the workflow analysis of the current system was
performed, resulting in the generation of a consolidated
workflow diagram (►Fig. 3). The workflow diagram con-
sists of seven stages, including (1) intake, (2) initiate, (3)
plan, (4) collect, (5) analyze, (6) end, and (7) track. More-
over, the workflow analysis also identified four major pain
points in the current workflow, (1) low usability of current
tools, (2) redundancy and inefficiency, (3) poor data quality,
(4) low information availability (►Table 1). These pain

points were evaluated and addressed during the mockup
development.

Usability Evaluation of Phase 1 (N¼12)
In Phase 1, a total of 12 participants were recruited for the
usability testing sessions. One of the regulatory teammembers
did usability testing for both teams. The overall SUS score was
88.65 (>68), indicating the above-average usability of the
prototype system (►Table 2). A total of 126 usability issues
were reported and ranked based on the severity score. After
reviewing the top usability issues, an arbitrary cutoff of
severity score (>1.5) was determined to classify issues as
high severity. This cutoff was determined arbitrarily based
on the number of issues and the capacity of the development
team. Using this cutoff, 68 usability issues (54%) were consid-
ered as high severity among a total of 126 issues (►Table 3).
After group discussions with the leaders in the project man-
agement and business team, it was found that 15% (N¼10) of
the 68 high-severity issues required user training to bridge the
mental model in system functionality. Of note, we used the
data from the think-aloud protocol and the user comments as a
reference but did not conduct qualitative analysis on them to
focus on fixing the usability issues and preparing for Phase 2.

Table 1 Pain points in the current workflow of the research project management

Pain points Definition User’s comments

Low usability of
current tools

How easy the current tools are to use “It’s an incredibly manual process”

Redundancy and
inefficiency

Redundancy occurs when the same piece of data
exists in multiple places. And inefficiency when the
same data exists in different formats in multiple
tables/excels

“Maintain data in multiple places and then put it in
multiple places,” “it’s not easy for the project
managers to access all that information at one time
because they’re all individual excels”

Poor data quality Inaccurate or incomplete data or outdated
information

“Things wasn’t getting recorded,” “Things could
get lost”

Low information
availability

The information is not readily available to
authorized users

“A lot of back and forth asking,” “a lot of work [to]
figure out”

Table 2 Phase 1 System Usability Scale survey

Team\SUS scores Number of users Min Max Average Standard deviation

Project management 4 90.00 92.50 91.25 1.7678

Business 4 75.00 87.50 82.50 7.0711

Regulatory 5 77.50 100.00 91.50 1.7678

Abbreviations: Max, maximum; min, minimum; SUS, System Usability Scale.

Table 3 Phase 1 summary of usability issues

Team\number of issues Total Number of Issues High severity issues (>1.5) Requires user training

Project management 53 20 5

Business 34 21 1

Regulatory 39 27 4

Total 126 68 (54% of 126) 10 (15% of 68)
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Usability Evaluation of Phase 2 (N¼7)
In Phase 2, a total of seven participants were recruited for the
usability testing sessions on the revised prototype (►Fig. 4).
The transcript analysis of the usability testing sessions
revealed a total of 71 usability issues. The thematic analysis
identified four key issues shared by all seven users
(►Table 4): (1) unclear content and options, (2) uncertainty
about how to proceedwithout answers, (3) the need formore
guidance and terminology support, and (4) a desire for
additional features to track project status. All the issues
were circled back to the HIRC lead operations and business
managers to determine the improvement necessary for the
application, because the system was more stable, and the
development team had bandwidth to address all issues. The
prototype system’s overall SUS score was 87.1 (>68), indi-
cating above-average usability.

Discussion

Key Findings
In this study, we developed a hybrid model combining UCD
and ASD, applied the hybrid model to develop a CRPMS, and
assessed the usability of the CRPMS to iteratively refine the
application. We combined a modified scrum methodology
with UCD to create our Agile UCD model, which allowed for
the iterative development of the CRPMS and ensured that
user feedback was incorporated throughout the develop-
ment process. The application’s high usability indicates the
success in our hybrid method, and the feedback-driven
iterative improvement that bridged the gap in the mental

models between the users and the designers. It is worth
noting that the methodology of usability testing in Phase 2
was adjusted slightly to include the SEQ after each task to
obtainmore feedback from the users. Ultimately, both phases
had high usability scores and identified critical usability
issues for improvement. Our experience indicated that us-
ability testing is not a one-size-fits-all methodology and
should be adjusted based on the context and goals.

Implications

Success of Agile User-Centered Design in Clinical Research
Informatics
There are past research studies utilizing the hybrid model;
however, this is the first study to show the success of the
Agile UCD model in the context of clinical research. Our
hybrid model shows that it is feasible and effective to
conduct iterative rounds of usability testing and refine-
ments, although careful planning and leadership support
were necessary to fit the UCD activities into the busy
schedule of clinicians and clinical research staff.36 The com-
bination of Agile UCDmodel provides the advantages of both
approaches, improving software usability and user experi-
ence.37 Agile enables usability testing on working software
and allows detecting and correcting usability issues later
during the iteration process.36,38,39 This leads to faster
overall development time as there are less issues encoun-
tered post-implementation of applications.37,38,40 The hy-
brid approach shows enhancements in the development
process, including decreased rework, improved user

Fig. 4 Revised prototype of the initiate phase of the Clinical Research Project Management System (CRPMS).
Note: 04/17/23 is an arbitrary project initiation date.
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satisfaction, and enhanced collaboration with stakehold-
ers.39,40 It also leads to a deeper understanding of users
and their requirements.

Current Practices and Improvements
Usability testing is a critical aspect of applicationdevelopment
because itminimizes thegapbetween thementalmodel of the
designer and the user.41 By tailoring the application to the
users’ needs and workflow, usability testing increases user
retention and decreases workflow incompatibility.17,41 Us-
ability testing conducted in the past focused on quantitative
measures, especially surveys, during the development and
implementation of clinical decision support systems.42 With
the significant increase in the use of (mobile) health applica-
tions,43 the usability testing methods have evolved to include
both quantitative and qualitativemeasures, such as user inter-
views, observations, eye-tracking, and think-aloud strate-
gy.27,28,30,44,45 However, in the context of clinical research
informatics (CRI) applications, usability testing remains limit-
ed.42 Our study highlighted a need to create a culture of
usability in the CRI area. By incorporating Agile UCD and
conducting mixed-method studies to utilize the strength of

qualitative and quantitative methods, applications can be
more intuitive, efficient, and user-friendly.41,46

Challenges of Agile User-Centered Design
A systematic literature review of past studies utilizing Agile
UCD identified the most prevalent challenges associated with
this hybrid model.31 First challenge identified was “time
constraints” inunderstandinguser requirementsdue toAgile’s
fast development process. This was followed by issues main-
taining workload balance between designers and developers,
which led to the subsequent issue of prioritization among
them. In ourmodifiedmodel, outlined in themethods section,
the integration of both Agile and UCD methodologies was
reinforced through harmonious collaboration and the Dev-
Design Synergy.33 This ensured that user feedback directly
influenced the application’s development, fostering effective
problem resolution and stronger teamwork. Another chal-
lenge was that the user feedback might not include usability
concerns for different groups. To address this, we conducted a
workflow analysis in Phase 0 to comprehend the processes of
research project management and included participants rep-
resenting the target users for each part of the application.

Table 4 Phase 2 major issues/pain points

Theme/issues Descriptions Quotes

The content
(question and
options) is unclear
to the users

The content needs to be reviewed and
determined again because some of
the terms are unclear to the users,
users’ answers might overlap
between two options, or users’
answers might look for other options
to select

“You may wanna add that because of NIH. They’re now
requiring that data and specimens go to a central national
repository, so you’re gonna need to put that as an option
here, because this is just hire be approved institutional. So,
there needs to be one for National repository.”—P3
“I would love if there is special location services recruitment
in the cardiology clinics would be nice or just outpatient
area in general because we do a lot of recruiting there”—P7

Users were unsure
of what to do
when they didn’t
have answers

When users encountered a question
couldn’t answer, they often wondered
if there was an option for “unsure.”
Occasionally, users wished to leave
certain fields blank. However, they
were unable to proceed to the next
page due to unanswered questions

“I think actually having like a check box next to a question
that says does not apply to my study or something like that
where you could just skip that question or anything to that
question without actually filling anything in.”—P5
“And the old one it’s been a while since I filled one out, but it
seemed like there were some parts I had to fill in that may or
may not have applied and there was more free texting of
things as opposed to being given what the various options
were, so it seemed easier to get through”—P6

Users require
more guidance
and knowledge to
understand the
terminology and
answer the
questions

When users are unfamiliar with the
system’s knowledge, they need
guidance, definitions, or additional
descriptions for each value, option,
question, and even predetermined
institutional

“I guess the question is when it’s more than one of these
causes the biorepository generally includes other ones that
might be good to have a link here where you could click on
each of these and then figure out what the definition of
these things is and what they’re supposed to do.”—P1
“It could have a brief definition like the definition of “End”
means study completed.”—P2

Users are seeking
for more functions
to help them know
more about their
project status.

Users find the project status pill is not
obvious.
Therefore, they are looking for more
abilities to manage their projects. For
example, they seek streamlined
notifications for project status
updates and convenient access to
documents, particularly from the IRB.
Users also emphasize the importance
of transparent timelines of project
phases.

“I don’t know if you needed some other like notification like
accepted pending, you know, whatever assignment of staff
or something like that’s what I was looking for.”–P4
“Is it just submitted and accepted or it would be nice to sort
of what the timeline of those steps is? We’re kind of
timeline that shows the stages and highlights where your
project sits in�–P5
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Additionally, we held weekly meetings and maintained
email correspondence with users to gather their input on
every usability concern that arose during development. In
our hybrid model, we also addressed the challenge of
documenting scenarios, stories, and tasks during develop-
ment by utilizing digital tools including ClickUp and Figma.
Both tools allowed us to track all aspects of development,
including deliverables and methods of execution. Lastly, the
challenges associated with “testing” were addressed by
having three levels of testing before we marked an issue
as resolved. The first level involved fixing the function and
having it tested by other developers. The second level
involved the designers testing the function associated
with the usability issue. The third level involved the design-
ers presenting the function to the users and having it
approved. If at any point, the function was not cleared by
the role next in line, it would move back to the initial
development phase to go through testing again.

Limitations
This study has three limitations. First, the CRPMS was
specifically designed and developed to meet the needs of
a single group in an institution. To determine the generaliz-
ability of the prototype system, more studies should be
conducted in other clinical research settings. Second, the
usability testing included 19 participants in two phases
recruited through a convenience sampling. By including
more participants, we may uncover more usability issues,
ultimately resulting in a more refined final prototype.
However, according to “the five-user rule,” when conduct-
ing usability evaluation five participants are often sufficient
to uncover approximately 80% of usability issues.47 This
number of participants, even in various groups, should help
us uncover enough key usability issues. Third, we did not
employ other data collection methods, such as eye-tracking,
nor a pre-post study design, to understand the nuance of
user behaviors. Since the usability testing was conducted in
tandem with project development, it was not practical to
conduct a pre-post study. However, the current usability
testing included think-aloud, realistic tasks, one-question
and SUS surveys, and post-interviews, which should help us
collect detailed user feedback. Next, the think-aloud meth-
od may slow down the usability testing. However, it pro-
vided valuable qualitative data on the participants’
decision-making and thought processes. Lastly, cybersecur-
ity testing was not conducted on the CRPMS. This decision
was based on the absence of personal health information
and the fact that the system was hosted on the institution’s
infrastructure.

Conclusion

We created a CRPMS and assessed as well as iteratively
improved its usability. The findings highlighted the success
of our Agile UCD model to create applications that result in
high usability and improve user workflow. Themethodology of
our study can be used as a guide to create similar applications
to improve clinical research project management. We will

continue working on applying this methodology to further
improve the usability and functionality of the CRPMS and
expand the scope to other clinical research groups in our
institution as well as to other healthcare institutions.

Clinical Relevance Statement

Effective research projectmanagement is crucial in academic
hospitals involved in extensive research. The findings of the
present study highlight the creation of a research project
management application utilizing user-centered design and
agile software development that serves as a centralized
platform for organizing all ongoing research projects within
a hospital, fostering collaboration, and facilitating effective
project completion. Usability testing of this application has
helped meet the needs of the clinical research staff and the
principal investigators. The application has potential to be
used by various hospitals to help improve their research
project management.

Multiple-Choice Questions

1. In the formative evaluation of the prototype, which of the
following methods was used to measure the usability of
the application?
a. Interview of the key users
b. System Usability Scale survey
c. Fibonacci-based scaling
d. Video recording of usability testing

The correct answer is option b. The System Usability Scale
(SUS) is awidely used tool for measuring the usability of a
system. The SUS consists of 10 questions, each scored
from 1 to 5 (from Strongly Disagreed to Strongly Agreed).
The questions cover a range of usability factors, such
as ease of use, learnability, efficiency, and overall satisfac-
tion. The SUS score is a sum of all 10 questions multiplied
by 2.5, which results in scores ranging from 0 to 100.
A system of application with SUS score above 68 is
considered to have above-average usability. Options a
and d are data collection methods. Option c is for issue
prioritization.

2. During the usability evaluation of the prototype system,
how were the high-severity issues determined from the
total issues that were reported by the participants?
a. By setting an arbitrary cutoff of severity score (>1.5)
b. By dividing the number of users with the number of

times an issue was mentioned in each group testing
c. By counting the number of times an issue was men-

tioned in each group testing
d. By applying Fibonacci-based scaling from 1 to 5

The correct answer is option a. All the usability issues
were reviewed by the development team. Based on the
development team feedback and capacity, a cutoff of>1.5
was determined to separate high-severity issues from
total issues. Options b, c, and d are the three scoring
mechanisms to calculate the severity score.
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