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ABSTRACT

Introduction: Case-based learning can engage learners with situations resembling clinical
practice and support the integration of theoretical knowledge, information analysis, and
decision-making. This study aimed to identify initial requirements, develop an electronic
clinical case-based learning system, and conduct a preliminary evaluation of its features by
medical education experts and nursing faculty members.

Methods: This applied design-and-development study was conducted in 2022-2023 using
an iterative software development process. Key publications from 2012 to 2023 were re-
viewed to identify educational, communication, and functional requirements, which were
then translated into software features. A prototype was developed using PHP, a MySQL
database, and the MVP architectural pattern. The system was subsequently evaluated us-
ing two researcher-developed checklists completed by 10 medical education experts and
10 faculty members teaching medical-surgical nursing. Responses were summarized using
frequencies and percentages, and open-ended comments were used to refine the prototype.

Results: The ecase system was developed with three user roles: administrator, instructor,
and learner. Its main features included course creation, clinical case authoring and presenta-
tion, question and test development, content search, assignment submission and feedback,
and sharing through unique links. Most core features were considered desirable or neces-
sary by the evaluators. However, opinions varied regarding unrestricted access to classes
and clinical cases, access for non-members or users from other disciplines, and time restric-
tions. The evaluators’ feedback informed revision of the initial version.

Discussion: The preliminary expert evaluation indicated that the system incorporated sever-
al features required for electronic delivery of clinical cases. These findings reflect the initial
functional adequacy of the system and should not be interpreted as evidence of educational
effectiveness. Further studies should examine usability among students and instructors and
assess effects on learning and clinical reasoning outcomes.
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Extended Abstract
Introduction:

he rapid expansion of medical knowl-

edge, increasing use of information

technology, and limited access to au-
thentic clinical learning opportunities have cre-
ated a need for innovative educational approaches.
Health professions education should move learn-
ers beyond memorization toward critical thinking,
evidence-informed decision-making, problem-
solving, and clinical reasoning. Clinical reasoning
involves collecting and interpreting relevant patient
information, recognizing clinical problems, select-
ing and implementing appropriate interventions,
and evaluating outcomes.

Case-based learning can support these competen-
cies by engaging students with authentic or simulat-
ed clinical situations and enabling them to integrate
theoretical knowledge with clinical practice. Nev-
ertheless, conventional case-based instruction may
be constrained by limited classroom time, incon-
sistent access to patients, patient-safety concerns,
variability in available cases, and restricted oppor-
tunities for repeated practice. Electronic learning
environments may overcome some of these barriers
by providing flexible access to cases and support-
ing communication, feedback, assessment, and col-
laborative reasoning.

This applied study aimed to design and develop
a specialized web-based clinical case-learning sys-
tem that could support professional presentation of
cases and online administration of clinical reason-
ing examinations.

Methods:

The system was developed in 2022 using a cy-
clical software-development process. The main
phases were requirements analysis, design speci-
fication, implementation, integration and testing,
debugging and beta development, and final release.
During requirements analysis, literature on case-
based learning published between 2012 and 2023
was reviewed. Different case-presentation models
and their educational and communication tools
were identified and classified.

in Medical Education

Educational and communication requirements
were then translated into technical software ele-
ments. Required functions included creating class-
es and courses, registering and presenting clinical
cases, uploading multimedia materials, designing
questions and clinical reasoning tests, recording
comments, assigning work, providing feedback,
searching content, and linking cases, questions, ex-
aminations, and courses.

The prototype was programmed in PHP using a
MySQL database and an MVP framework. Three
user roles were defined. The administrator could
manage classes, courses, users, and overall system
activities. Faculty users could register clinical cas-
es, create courses, develop questions and examina-
tions, and publish content. Learners could enroll in
courses and access cases, questions, assignments,
and examinations through their dashboard.

For wvalidation, educational classes were cre-
ated according to health professions disciplines.
An emergency nursing course was activated using
nursing reference materials, and two clinical cases
were registered. Two researcher-developed check-
lists were used. Ten medical education experts as-
sessed the alignment of the system with case-based
learning principles, while ten nursing educators
evaluated the adequacy and usability of the clini-
cal case, question, and examination functions. Their
feedback was used for debugging and revision.

Results:

The final product was a web-based system
named ecase, accessible through computers, mo-
bile phones, and tablets. It allowed users to create
discipline-specific classes and courses, upload un-
limited clinical cases, develop a shared case library,
add text and multimedia components, design vari-
ous question types, construct examinations, assign
tasks, provide feedback, and facilitate discussion.
Each clinical case, question, or examination could
be shared through a unique link.

Medical education experts strongly endorsed
most functions. All experts considered displaying
courses within classes, presenting each clinical case
as a separate lesson, displaying registered cases and
questions, linking examinations to courses and cas-
es, publishing cases for selected groups, and
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submitting assignments either desirable or essen-
tial. Ninety percent considered unique links for cas-
es and questions essential, and 80% rated search-
ing registered cases as essential. Ninety percent
supported a private communication space between
teachers and learners, whereas 90% disagreed with
unrestricted public display of cases to nonmembers.

Nursing educators also rated the faculty-specific
interface, multimedia case library, case-registra-
tion functions, question design, search capabilities,
and examination features positively. All educators
regarded the multimedia case library as essential.
All reported that they had encountered no function-
al problems while registering cases or developing
questions and examinations. Most multimedia and
assessment functions were rated desirable or essen-
tial by 80-100% of evaluators.

Conclusion:

The validation findings indicate that the system’s
structure is broadly consistent with case-based
learning requirements and that its initial functions
are adequate for developing clinical cases and rea-
soning examinations. Compared with previously re-
ported systems such as iCBLS, ecase permits great-
er flexibility in the number and type of cases that
can be created. Faculty members are not restricted
to predetermined cases and may design content rel-
evant to different disciplines and diseases.

The discussion function, feedback tools, shared
case bank, unique links, and online reasoning ex-
aminations increase the system’s potential for in-
teractive and blended education. Clearly defined
roles and controlled publication may contribute to
educational organization and confidentiality. Inde-
pendent operation enables use by faculty members,
graduates, and healthcare professionals beyond one
university. Integration with institutional learning-
management systems could further improve au-
thentication, access, and content governance.

The study primarily established expert-based
content validity and preliminary functional usabil-
ity. It did not directly measure learning outcomes,
clinical reasoning performance, student engage-
ment, or comparative effectiveness. Consequently,
the findings demonstrate developmental feasibility
rather than confirmed educational effectiveness.

Future studies should implement ecase in authentic
courses and investigate usability, technology accep-
tance, participation, interaction quality, clinical rea-
soning, knowledge retention, and faculty workload.

The study developed a web-based clinical case-
learning platform capable of presenting cases,
supporting interaction, and administering online
clinical reasoning assessments. Medical education
experts confirmed strong alignment with case-based
learning principles, and nursing educators found
the case-registration and assessment functions ad-
equate and free of major operational problems. The
system may complement face-to-face and clinical
teaching, increase access to diverse cases, and sup-
port active learning. Its effects on learner outcomes
should be evaluated through controlled educational
studies.
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