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Ahltraﬂ.:@ rapid digitalization of bealthcare has inereased the need for graduates wha can
understand, interpret, and responsibly use health-related data. However, students entering
health and technology-related programs may encounter barciers when learning health
informatics and big data, partdculardy when technical concepis must be connected with clinical
and professional contexts. This qualitative study explored students' eeperiences of learning
health informatics and big data literacy through an interdisciplinacy leaming approach at
Uriwersitas ‘Alsyivah Palembang. The study invalved 30 undergraduat e students, consisting of 20
Infarmation Technology students and 10 Kursing students, and was conducted from 12 March to

pril 2026, Data vere collectid through classroom observations, students’ relective responses,
semi-structured inberviews, and learning artifacts, and were analyzed wsing thematic analysis
The lindings revealed fve interconnected themes: sncountering the data barrier, moaving from
technical complexity toward meaningful oodecstonding  learning  theough  disciplinary
complementarity, connecting healtheare data with professional practice, and developing
cotfiddence and responsible data awareness. The findings indicate that students’ difficulties were
niot limmdted 1o technical skills but also invelved unfamiliar terminodopy, contextual interpretation,
dizciplinary differences, and uncertalnty about the responsible wse of health Information
Inberdizsciplinary learning provided opportunities for Informetion Technology and Nursing
sudents to exchange complementary perspectives, conneding technological knowledge with
clindcal meaning. The study concludes that health data literacy should be understood as a
multidimenslonal competency Invelving data understanding, interpretation, contextuallzation,
communication, and ethical wse, Interdisciplinary healch informatics education can therefore
serye as 8 meaningful pedagogical pathway for preparing future professionals to participate in
increasingly data-driven healthcare environments,
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INTRODUCTION

Healthcare is undergoing a profound transformation as digital technologies increasingly
shape how health informaton is collected, stored, exchanged, interpreted, and used in
clinical decision-making. Electronic  health records, digital health  platforms,
telemedicine, mobile health applications, dinical information systems, and data-driven
decision-support technologies have changed the nature of contemporary healthcare
work, As 3 result, healthcre professionals are no longer expected to interact only with
patients and clinical provedures; thg@are also required (o engage with increasinghy
comp bex forms of digital information. The ability to understand, interpret, evaluate, and
use health data responsibly has therefore become an Important component of
professional competence in the digital healthcare environment. For students preparing
to enter health-related professions, exposure to health informatics and data literacy is
consequently becoming less of an additional technological skill and more of a
Findational educational requincment,

The growing volume and plexity of healthcare data make this educational
challenge oven more significant, mﬂimm data are generated from diverse sources,
including electronic health records, laboratory systems, medical devices, administrative
databases, patlent-generated data, moebhile applications, and population health systems.
The concept of big data in healthcare extends beyvond the amount of information
available; it also involves the diversity, speed, reliability, and potential value of data for
Improving healthcare processes and outcomes, Stud ents therefore need 1o move bevond
simply accessing digital information [Lee, M., Yyas, F, 2024} They need to understand
where data come from, how dats are orpanized, what patterns may be meaningful, what
lmitations may exist, and how data can be translated into responsible decisions. 1o this
sense, big data literacy involves not only gechnical familiarity but also erkical
interpretation and contextual understanding (Mazzotta, B, Barchitta, M. Alvaro, B, &
Agodi, A, 2024).

This challenge s particularly relevant in health sciences education, Previous
research has indicated that nursing and other health students may possess moderate or
redatively high perceptions of information literagy while demonstrating more limited
applied abilities, suggesting that knowing the importance of information does not
necessarily mean being able to use it effectvely in practce (Lawrence, K., & Levine, L L,
2024} A recent scoping review of Information literacy among hipher education health
students, for example, identified a distincHon between perceived and applied
information literacy and emphasized the need to integrate information literacy across
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curricula rather than treating it as an isolated conceptual mwpic, Similarly, research on
mursing students has highlighted continuing gaps in digital health education and the
meed for stronger curricular infegration to prepare students for inoreasingly digitalized
dinical envirenments. These findings suggest that the central educational problem may
pot simply be students' access to technelogy, but thelr ability to make meaningful sense
of digital information within profess ional contexts (World Health Organization, 2010%

Health informatics education faces a related difficulty. Informatics is inherently
interdisciplinary because it sits at the intersection of information, technolopy, people,
organizational processes, and professional practice. For nursing students, health
informatics must ultimately connect with patient care, clinkcal documentation, evidences
based practice, and professional decision-making. For [nformation Technology students,
meanwhile, the emphasis may be placed more strongly on data structures, information
systems, computational processes, software, and technological infrastructures. These
different disciplinary orientations can create a productive learning opportunity, but they
an also create a barper, Students may understand the same health data differently
because they approach it through different professional languages and assumptions.
Research on multidisciplinary nursing informatics cwrriculum development has
identified differences in terminology, ways of thinking, role expectations, and
methodological perspectives as challenges to interdisciplinary collaboration,

The need to bridge these disciplinary perspectives has become increasingly
vigible in recent healih informatics edwucation research. Recent gqualitative research
involving nursing and health information management students found that stroctured
interprofessional learning could strengthen students’ understanding of professional
roles, collaboration, communication, and readiness for interprofessional practice, The
findings also suggested that carly and sustained interaction across disciplines s
important for reducing professional silos and developing collaborative com petencies
[Kleib, M 20247 Likewise, a recent study of design-based learning in nursing informatics
reported that authentic informatics activities could support interdizciplinary thinking,
informatics skill development, professional identity, and teamwork. These studies point
toward an important pedagogical possibility: students may understand health data more
deeply when wehnical and professional perspectives are brought together rather than
taught in Eolation [World Health Organization, 2025,

However, much of the existing literatune has focused on measuring informatics
competency, digital bealth literacy, or students’ preparedness for technology-mediated
healtheare Systematic and scoping reviews have documented the importance of nursing
informatics and digital health education, while recent intervention studies have
examined changes in informatics competency following structured courses or design-
oriented learning. Although these studies provide important Wmce regarding what
students should learn and which competencies are needed, less attention has been given
to the students’ lived learning experiences when health informatics and big data are
introduced throwgh an  interdisciplinary leamming enwironment involving both
technology-oriented and clinically oriented students. In particular, there remains a nesd
to understand what students perceive as difficult, how they negotiate unfamiliar data
voncepts, how they connect technical information with healthcare contexts, and how
interaction with students From another discipline may reshape their understanding of
data [World Health Organization, 2026,

This Bssue i5 especially important in the [ndonesian higher education context,




LIMEEMAS AOURNAL

whiere the rapid digitalzation of healthcare requires educational institutions @ prepare
graduates who can participate meaningfully in data-driven healthcare systems, Yet, the
transition from conventional health-related learning toward data-intensive and digitally
mediated leaming is not always straightforward. Students may encounter what can be
described as a "data barrler”: a combination of unfamiliar terminology, limited
experience with health Information systems, uncertainty In Interpreting data,
differences in disciplinary knowledge, and concerns about using health information
appropriately, The barrier & therefore not necessarily a lack of technological access, It
may instesd cmerge at the point where students are expected te connect data with
meaning, technology with practice, and information with professional judgment.

Against this background, the present study explores the expericaces of
undergraduate students participating in health informatics and big data literacy learning
at Universitas ‘Alsvivah Palembang, The study imvobved 30 undergraduate students,
eongisting of 20 students from the 51 Information Technology program and 10 students
from the 51 Nursing program, The learning activities were conducted From 12 March to
1 April 2026 and brought together students with substantially different disaplinary
orientations. Hather than evaluating the intervention primarily through numerical
achievement scores, this study seeks to understand how students experienced the
learning process, what barriers they encountered, how they Interpreted health data, and
bow interdisciplinary Interaction nfluenced their developing wunderstanding of health
informatics and hig ]

Accordingly, this study addresses the following research questions: [1) How do
Information Technology and Nursing students experience learning health informatics
and big data literacy? (2] What barriers do students encounter when learning to
pnderstand and interpret  healthcare data? (3] How do students  peroeive the
contribution of interdisciplinary interaction to their understanding of health data? and
[4} How does the learning experience shape students' perceptions of the relevance af
health iggarmatics and hig data literacy w theltr future professional roles?

addressing these questions, the study contributes to the growing discussion
en digital and data literacy in health professions education from a qualitative and
interdisciplinary perspective, Rather than treating students as passive recipients of
technologival knowledge, the study positions them as learners negotiating the meaning
of data within different professional contexts, The central argument is that breaking the
data barrier requires more than teaching students how data work; it reguines creating
learning experiences in which students can connect data, technology, professional
knowledge, and human health. This perspective may offer a useful pedagogical direction
for higher education institutions seeking to prepare future professionals for Increasingly
data-driven healthcare environments

HODOLOGY

earch Design
This study employed a qualitative descriptive design to explore students' experiences,
perceptions, challenges, and learning responses during the imggnentation of health
informatics and big data literacy education {Marlind et al, 2021 A qualitative approach
was consldered appropriate because the study did not aim to measure the effectiveness
of the learning Interventlon through numerical achievement scores, but rather to
understand how students experienced the learning process and how they constructed
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mesning from unfamiliar concepts related o healthcare data and digital health
technologies (Umar & Pupwanto, 2025).

The study was particularly concerned with the notion of a “data barrier,”
referring o the difficultes students experienced when attempting to understand,
interpret, and contextualize healthcare data. The barrier was examined not simply as a
technical difficulty but as a multidimensional phenomenan invelving students' prior
knowiledge, disciplinary background, unfamiliar terminelogy, confidence in dealing with
data, ability te connect data with healthcare contexts, and interaction with peers from
another acsdemic discipline. The qualitative design therefore enabled the researchers to
capture both individual experiences and the interpersonal processes that emerged
during interdisciplinary leaming [Purwanto, Nurdianingsih, F, Afini, V., & Nozylianty,

4: Purwanto et al., 2020}
esearch Setting and Partici pants
The studywas conducted at Universitas "Alsvivah Palembang, Indemesta, from 12 March
te 1 April 2026, The participants were 3 undergraduate students from two academic
programs: 20 students from the 51 Information Technolomy program and 10 students
from the 51 Mursing program. The bwo groups were intentionally brought together
because they represented complementary disciplinary perspectives relevant to health
informatics education

The [mformation Technology students generally approached health daca from a
technological perspective, including information systems, data management, digital
platforms, and computational processes { Rahmawati ¢t al,, 2026], The Nursing students,
in contrast, approsched the learning activities from 2 healtheare and patient-care
perspective, with greater familiarity with clinical situations, patient information, and
i rsing practior. This disciplinary contrast was considersd an important feature of the
learning environment because the study sought to sxamine how students with different
kniwledge backgrounds interpreted the same health-related data and interacted during
interdi inary learning activities (Farwdatul, F., & Purwanto, 2025; Kosali et al., 2026).

articipants were selected purposipely based on their invelvement in the
learning activities during the study perled. Participation was veluntary, and students
were informed about the purpose and procedures of the study before data collection
Their participation or non-participation did not aftect their academic standing,
Learning Context and Instructional Activities
The learning intervention was organized around the introduction of health informatics
and big data concepts through contextualized and interdisciplinary learning activities.
Rather than presenting big data solely as a technical subject, the learning activities
comnected data concepts with healthcare situations that could be understood from both
technological and clinical perspectives,

The learning process was conducted through several interconnected stages, The
first stage introduced students to health informatics and the growing role of digital
technologies in healthcare. Students were introduced to concepts such as electronic
Iealth records, health information systems, digital health platforms, and the role of
information in healthcare decision-making [Febrianti, V., & Purwanto, 2026; Herawati et
al., 2025].

The second stage focused on understanding healthcare data. Students explored
different types and sources of health data, including demographic information, ¢linical
records, laboratory results, administrative information, and other forms of digitally
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generated healthcare information. Particular attention was given to the distinction
between raw data, information, and meaningful interpretation,

Thegthird stage introduced the concept of big data in healthmre. Students
discussed characteristics of big data, including volume, velocity, variety, veracity,
and value, and examined how these characteristics could be observed in contemporary
healthcare environments. Examples and simulated cases were used to prevent the
discussion from becoming overly abstract or technically oriented,

The fourth stage involved data interpretation activities, Students were provided
with simplified healthcare  datasets, tables, visualizations, or simulated health
information and were asked to identify patierns, compare information, interpret trends,
and discuss possible implications. The emphasis was placed on asking meaningful
guestions about data rather than merely produding numerical calculations

The fifth stage addressed ethical and responsible use of health data. Students
discuzsed Issues related to privacy, confidentiality, data security, responsible data
sharing, and the potential consequences of inappropriate wse of patient information
This component was  particularly  important because. healthcare data contain
information about real or simulated individuals and therefore require a different level of
responsibility from ordinary datasets.

The final stage emphasized interdisciplinary collaboration. Information
Technology and Nursing students worked together on selected health data tasks
Information Technology students were encouraged to contribute perspectives related o
data organization, digital systems, and technological processes, while Nursing students
contributed. clinical and patient=care perspectives, Through these activities, students
were epcouraged to negotiate meanings, explain disciplinary concepts to one another,
and consider how gghnical information could be connected to healtheare practice,

Data Sources and Data Collection

Data were collected from multiple qualitative sources to provide 3 more comprehensive
understanding of students' learning experiences. The primary data sources consisted of
dlassroom observations, students’ reflective responses, semi-structured interviews, and
learning artifacts produced during the instructional activities.

Classroom observations were conducted throughout the learning period. The
observations focused on students’ engagement, questions, expressions of difficulty, peer
interaction, collaboration between Information Technology and Nursing students, and
the ways students responded to health informatics and big data tasks. Particular
attention was given to moments in which students appeared to experience confusion,
uncertainty, increased confidence, or changes in their understanding,

Students’ reflective responses were collected after selected learning activities,
Students were encouraged to describe what they had learmed, which concepts they
considerad difficult, how they connected the material with their academic background,
and how interaction with students from another discipline affected their leaming
Reflection was also used to identify students’ perceptions of the relevance of health
inform#ges and big data literacy to their future professional roles

mi-structured interviews were conducted with selected participants ahter the
learning activities. The interviews explored students’ initial perceptions of health
informatics and big data, experiences during the learning process, pereeived barriers,
thanges in confidence, interdisciplinary interaction, and percepved relevance of data
literacy. The semi-structured format allowed the researchers to maintain consistency

H
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across interviews while providing opportunities for participants to elaborate on
expericnces that they considered important

Leaming artifacts were also examined as supporting qualitative evidence, These
included students” responses to data interpretation tasks, group discussion cutputs, case
analyses, and other products generated during the learning activities. The artifacts were
mot treated as formal achievement scores but as evidence of how students interpreted
and communicated their understanding of health data,

The use of multiple data sources enabled methodological triangulation
Observational data provided evidenoe of students' behavior and interaction, reflective
responses captured students’ own perceptions, interviews allowed deeper exploration
of individual experiences, and leaming artifacts provided evidence of students'
developing interpretations.

earch Instruments
& researchers served as the primary instruments in data collection and interpretation,
supported by observation guidelines, semi-structured interview protocols, reflection
prompts, and documentation procedures.

The ohservation guideline focused on several dimensions: students' engagement
with the [eaming materials, difficuldes in understanding terminclogy and concepts,
responses to data interpretation activities, interaction across disciplines, willingness o
ask guestions, collaboration, and changes in confidence.

The interview protocol Included questions such as:

1. How did you understand health informatics before participating in this leaming
activity?

2. What did vou initially Gnd difficult about learning health data and big data?

3. Which activities hel ped you understamd the concepts more chearly?

4. Did working with students from  another  discipline  influence  your
understanding? Why?

5. 'What difficulties did you expenence when interprenng healthcare data?

f.  How did your confidence change during the learning process?

7. How relevant do you consider health Informatice and big data literacy to your
future profession?

B, What shouwld be improved in future health infor matics learning activities?

The reflection prompts were designed to encourage students to move beyvond
simply describing what happened. Students were asked to reflect on what they
understood, what remained unclear, how their disc plinary background influenced their
Ezpnftatlnn, and what they learned from peers in the other program

Analysis
The qualitative data were analyzed using thematic analysis The analysis followed an
ierative process consisting of familiarization with the data, initial coding, development
of categories, identification of candidate themes, review of themes, definition and
maming of themes, and interpretation

First, all interview transcripts, observation notes, reflective responses, and
relevant learning artifacts were reviewed repeatedly to develop familiarity with the
data. During this stage, the rescarchers noted recurcing expressions,  anexpectod
ohservations, and statements related to students” difficulties and learning experiences.

Second, meaningful segments of data were assizned initial codes, Examples of
prefiminary codes included “wnfamiliar terminology,” “difficulty interpreting data,”
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“technical confidence,” “clinical context,” "fear of making mistakes,” "peer explanation.”
“data relevance,” “ethival concern,” and “increased confidenee”

Third, refated codes were grouped into broader categories, For example, codes
related to unfamiliar terminclogy, difficulty understanding datasets, and uncertainty
about data interpretation could be grouped under a broader category of conceptual
difficulty. Similarly, peer explanation, collaborative problem-solving, and disdplinary
knowledge exchange could be grouped under interdisciplinary learning,

Fourth, categories were compared across data sources and participant groups to
identify broader themes. Particular attention was given to similarities and differences
between Information Technology and Nursing students. The analysis did not assume
that one group was more capable than the other; instead, differences were interpeeted
in relation to students' prior disciplinary knowledge and the specific demands of the
learning tasks

Finally, the germ-s were interpreted in relation to the study's central concept of
the data barrier. The analysis sought to determine how barriers emerged, how students
attempted to overcome them, and whether interdisciplinary interaction contributed o
this process.

Trustworthiness

Several sirategies were employed to strengthen the trustwaorthiness of the qualitative
finding=. First, data triangulation was conducted by comparing observations, student
reflections, Interview accounts, and learning artifaces. Second, researcher discussions
were used Eo compare interpretations of emerging codes and themes and to reduce the
possibility that findings reflected a single researcher’s interpretation, Third, participant
guotations were retained during the analysis provess to ensure that emerging themes
remained grounded in students’ own accounts,

The researchers also maintained an analvtic record documenting  coding
decisions, emerging categories, revisions of themes, and interpretive decisions
throughout the analysis. Contradictory or negative cases were not automatically
excluded; instead, they were examined as potentially important evidence of differences
in students' experiences. This appreach was particularly relevant because students
entered the learning environment with different disciplinary backgrounds and levels of
familiarity with digital echnologivs:

Ethical Considerations 1

Ethical principles were considered throughout the study, Students were
informed about the purpose of the research, the wluntary nature of paricipation, and
the use of their responses and leamning experiences for research purposes, Participants'
[dentities were protected through the use of pseudonyms or participant codes in the
research records and reporting, Any health-related examples used during the fearning
activities were presented in simulated, anonymized, or otherwise non-identifiable forms
to avoid exposing personal health information.

Students were also informed that their participation in inteppgws, reflections,
and observations would not influence their academic evaluation. Data were stored
securely and accessed only for research purposes. The reporting of findings emphasized
participants’ experiences rather than individual academic  performance, thereby
maintaining confidentiality and minimizing potential risks associated with participation,
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RESULT AND DISCUSSION

Result

The thematic analysis of classroom ohservations, students' reflective responses, semi-
structured interviews, and learning artifacts revealed several interconnected pattems in
students’ experiences of leaming health informatics and big data literacy. Rather than
experiencing the leaming process simply as an introduction to new fechnological
corgepts, students appeared to negotiate a2 broader set of challenges involving untamiliar
terminelogy, interpretation of healthcare data, confidence in dealing with dats, and the
cormection between technical information and professional practice,

The analysis also indicated that students’ disciplinary backgrounds shaped how
they approached the learning activities, Information Technology students tended o
engage more readily with the technical and structural aspects of data, whereas Nursing
students were maore likely to interpret data through oinical situations, patient needs, and
bealtheare practice. These differences did not necessarily function as ohstacles throughout
the learning process. In several learning activities, they became a basis for peer
explanation, knowledge exchange, and collaborative interpretation

Cverall, the fndings were organized into fve interconnected themes: [1)
encountering the data barrier, [2) moeving from technical complexity toward meaningful
understanding, (3] learning through disciplinary complementarity, [4) connecting
healtheare data with professional practice, and [5) developing confidence and responsible
data awareness, The themes ilustrate a gradual Tearning process in which students mowved
from uncertainty ahout health data toward a more contextual and professionally ortented
understanding of health informatles and big data.

Encountering the Data Barrier

The first theme concerned students’ inifal encounters with health informatics amd big
data concepts, At the beginning of the learnig actvities, students’ difficulties were not
limited fo the technical aspects of data They also involved unfamiliar terminelogy,
uncertainty about the meaning of health-related datasets, and difficaity anderstanding
Iww apparently simple pieces of information could become useful for healtheare decizsion-
making.

For some students, the term “big data” initially appeared to be assodated mainky
with large amounts of complicated numerical information or advanced computer
technology. This perception created a psychelogical and conceptual distance between
students and the learning material, Students who had limited prior exposure to health
information systems tended to require additional explanation before they could connect
abstract concepts such as data integration, data quality, and data interpretation with
concrete healthcare situations.

The observations also sugpested that students” difficulties became more visible
when they were asked to interpret dats rather than simply recognize definitions. Students
could peperally Mentify Familiar terms after explanation, but interpreting refationships
between variables, identifring meaningful patterns, or explaining the Implications of data
required more extensive discussion, In this sense, the initial barrier was not simply a lack
of knowledge, [t invobved the transition from Enowing what data are to understanding
what data mean.

Students' refections further indicated that prior disciplinary experience
influenced the nature of this barrler. Information Technology students appeared to have
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preater Bmiliarity with technological terminelogy and data structures. while Nursing
students could more readily recognize the practical significance of information when it
was presented through clinical examples, However, neither disciplinary backgrownd
completely eliminated the difficulty of interpreting health data. The challenge emerged
differently for each group.

This finding suggests that the “data barrier” should be wnderstood as
multidimensional, [¢ incduded conceptual unfamilianty, discplinary distance, uncertainty
in interpretation, and limited experience in connecting digital information with
professional decisions
From Technical Complexity to Meaningful Understanding
The second theme concermed the gradual movement from abstract technological concepts
toward contextual understanding. Students’ responses sugeested that leaming became
more accessible when health informatics and big data concepis were presented throwgh
eomerete healtheare situations rather than through definitions alone.

The use of simulated healtheare cases, examples of patient information, health
datasets, digital health systems, and data visuvalizations  provided students with a
contextual bridge between theory and practice. Inetead of asking students only to define
big data or describe health information systems, the learning activities encouraged them
to consider gquestions such as what the data represented, why particular information
mattersd, and how the information could potentiably suppert healthcare decieions.

This contextualizaton appeared particularly Impotant for students who [nidalky
perceivied big data as a highly technical subject. When concepts were connected to Gomiliar
lealtheare situations, swdents could gradually move from viewing data as abstract
numbers wward understanding data as representations of patients, clinical conditions,
healtheare processes, and population health patterns,

The learning process therefore involved a shife from technical recognition to
contextual interpretation. Students were pot necessarily required to master advanced
computational procedures. Rather, they were encouraged to understand the logic behind
healtheare data and to recognize the relationship between data, information, and declsion-
making.

Students' learning artifacts provided additional evidence of this development, In
early activies, responses tended to focus on identifying information contained in the
datasel In subsequent activities, students were encouraged to explain patterns, compare
information, identify possible problems, and discuss the relevanoe of findings to
healtheare situations. This progression indicates that contextualized activities provided an
important pathway for making unfamiliar data concepts more meaningfal
Learning Through Disciplinary Complementarity
The third theme emerged from the Interaction between Information Technology and
Mursing students. The ban groups entered the leaming environment with different forms
of prior knowledge, and these differences influenced how they approached healthcare
data.

Information Technology students generally contributed perspectives related to
datz organization, information swystems, digital platforms, data processing and
technological possibilities, Nursing students, on the other hand, contributed perspechives
related to patient conditions, dinical sitvations, nursing procedures, and the practical
meaning of health information

During colaborative  activities, these differences  created  opportunities  Tor

[
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students to explain concepts o one another, A technical explanation provided by an
Information Technology student could be complemented by 3 MNursing student’s
explanation of why particular information mattersd in a clinical contest. Conversely, a
Mursing student’s interpretation of a patient-related situation could raise guestions about
bow the information should be structured, stored, or processed within a digital system.

The interdisciplinary interaction therefore functioned as more than a classroom
management strategy. It became part of the learning process itself Students were exposed
to ways of thinking that were not pecessarily present within their vwn academic
discipline, The interaction also encoursged students to recognize that healthcare data
cannot be fully understood from a single discplinany perspective.

An important finding was that disciplinary difference was not consistently
experienced as a deficic Under appropriste leaming conditions, it became a resource for
coltabarative learming, The technical orientation of Information Technology students and
the clinical orientation of Nursing students could complement one another, particulary
when students were asked to interpret the same healthcare case from  different
professtonal perspectives.

Connecting Healthcare Data with Professional Practice

The fourth theme concemed students' developing recognition of the relevance of health
informatics and big data to their future professional roles. Inidally, some students may
have viewed health informatics a5 primarily belongng to informaton technology or as an
institutional system operating in the background of healthcare services. As learning
activities became increasingly contextualized, howewver, students began to recognize that
Iwealth data are directly connected to professional activities amd decisions,

For Mursing students, the relevance of health data became more apparent when
datasets and information systems were connected Bo patient documentation, clinical
monitoring, healtheare decision-making, and continuity of care. The discussion shifted
from “what information is stored? toward "why doees this infformation matter for patient
care™

For Information Technology students, the learning activities provided a different
form of contextualization. Healthcare examples demonstrated that technical systems are
mot valuable merely becouse they can store or process large amounts of information. Their
value depends partly on whether the information they manage s accurabe, acoessible,
meaning ful, secure, and uselul to healthcare professionals,

This finding highlights an important distinction between technical capahility and
professional usefulness, Students were encouraged to comsider that 2 technically
functional health information system may still be problematic if the data are inaccurate,
poorly interpreted, difficult tooaccess, or disconnected from the needs of healthcare
practitiomers.

The interdisciplirary activities therefore helped position health informatics as 3
thared professional concern. Technology students could see the practical consequences of
gystem design and data management, while Nursing students could see how their clinical
information becomes part of a broader digital ecosystem.

Developing Confidence and Responsible Data Awareness

The fifth theme concerned changes in students’ confidence and awareness of
responsibility when interacting with health data, Students” initial uncertainky was not only
cognitive but also alfective, Some students were hesitant to interpret data because they
were concerned about making incorredt conclusions or because they perceived the subject
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as technically difficult,

Repeated exposure to contextual exam ples, guided interpretation, peer discussion,
and collaborative problem-solving created opportunities for students to becoms more
comfortable with unfamiliar concepts. Confidence appeared to develop gradually as
students realized that understanding big data did not neceszarily require them to become
expert programmers or data scientists. Instead, they could contribute through their own
disciplinary knowledge while learning the perspectives of others.

At the same Hme, the learning process introduced students w the ethical
dimension of health datas Discussions of privacy, confidentiality, security, and responsible
data use encouraped students to recognize that healthcare data are fundamentally
different from ordinary datasets Behind a data point may be an individual patient whose
iddentity, condition, and personal information reguire protection.

This awareness wroadened students’ understanding of data literacy. Being data
literate was not limdted o being able to read a table or identify & trend. [T also involved
asking whether the data were appropriate, whether they could be trusted, how they
should be interpreted, and whether they coubd be used responsibly,

The combination of confidence development and ethical awareness suggests that
health informatics education should address both competence and responsibility.
Students need to feel capable of interacting with data, but they also need to understand
thie consequences of using health informatbon incorrectly.

Synthesis of the Qualitative Findings

Taken together, the five themes illustrate 3 gradual movement in students’ learning
experignces, The process began with unfamiliarity and uncertainty, particularly when
students encountered technical terminology and abstract concepts related o health
informatics and big dat. Contextualized learning activities then provided a bridee
between abstract concepts and recognizable healtheare situations Interdisciplinary
collaboration  further expanded this process by allowing students to encounter
complementary technlcal and clinlcal perspectives.

The findings suggest that breaking the data barrier was not a single moment of
learning. Hather, It was an evolving process Invelving exposure, contextualization,
interaction, interpretation, and reflection. Students’ developing understanding emerged
through the relationship between what they already koew, what they encountered during
the leaming activities, and what they learned from peers in another discipline,

The qualitative evidence consequently points toward a broader interpretation of
health data literacy. For these students, becoming more data liberate involved not onky
understanding technological concepts but also leaming how to conmect data with
healtheare contexts, communicate across disciplinary boundaries, question information
critically, and recognize the ethical responsibilities associated with health data.

scussion
e findings of this study indicate that learning health informatics and big data liceracy

involves considerably more than introducing students to digital technologies, healthcare
information systems, or the technical characteristics of large datasets. The students'
experiences suggest that the main challenge lies in helping learmers cross the distance
between data and meaning. At the beginning of the learning process, unfamiliar
terminclogy, abstract concepts, limited experience with healthcare datazets, and
differences in disciplinary knowledge created a form of data barrier. As the learning
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activities  progressed, contextualized examples, collaborative  interpretation, and
interdisciplinary interaction helped students gradually negotiate this barrier. The
findings therefore positon health data literacy as o contextual and social learning
process rather than simply an individual technbcal competency.

The Data Barrier as a Multidimensional Learning Challenge

Ome of the most important findings was that students’ difficulties with health
informatics and big data could not be explained simply by a lack of technobogical skills.
Sudents encountered several interconnected forms of difficulty, incduding unfamiliar
terminclopy, uncertzinty about data interpretation, limited knowledge of healthane
information systems, and difficul ty connecting abstract data concepts with professional
practice. This finding s important because discussions of digital literacy sometimes
emphasize access to technology or operational skills while giving less attention to the
interpretive waork required to make data meaningful

The experience of the students in this study suggests that the data barrier
emerges at the point where learmers are required o move from recognizing information
to interpreting its significance, A student may understand what a dataset is, for example,
but still struggle to determine which variablez are relevant, whether a pattern is
meaningful, or what the information implies for healthcare practice. In health contexts,
thiz distinction becomes particularly important because data are rarely neuwtral
clagsroom objects. They represent patients, clinical conditions, healthcare processes, ar
populations.

This interpretation extends the concept of literacy from technical competence
tewvard critical and contextual competence, Health data lteracy requires students to ask
pot only "What does this data show? but alse "Why does this information matter?,
"How reliable isit?™, and “What could happen if it is interpreted incormmectly™ The data
barrier, therefore, is partly epistemic: students are learning a new way of understanding
information, not simply a new safbware tool.

The finding Is consistent with recent literature emphasizing that information
literacy in bealth education involves a distinction between perceived knowledge and
applied ability. Students may recognize the importance of information and digital
technotogies while still requiring structured opportunities to apply those competencies
in authentic contexts. This distinction helps explain why contextualized learning
activites were important in the present study, Students needed opportunities to work
with information before they could fully understand what it meant to be competent
users of health data.

Contextualization as a Bridge from Technical Concepts to Healthcare Meaning

A second Important finding concerns the rele of contextualized learning, Students
appeared fo engage more meaningfolly with health informatics and big data when
abstract concepts were connected fo concrete healtheare situations. Thiz suggests that
the pedagogical challenge is not necessarily to simplify big data concepts but to situate
them within problems that students can recognize as professionally meaningful,

For Nursing students, healthcare contexts provided an immediate interpretive
frame. Patient information, clinical records, health indicators, and healthcare decision-
making could be relabed to situations that were closer to their professional identity. For
Infermation Technology students, meanwhile, the heabhore context provided an
epportunity to understand why data quality, information architecture, security, and
system usability matter bevond the technical environment,
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This finding reinforces the argument that health informatics education should
ot b positioned excusively as 3 technology-oriented subject, Informatics operates
within a mmplex sociotechnical environment in which technical systems interact with
professionals, organizational processes, patients, and clinical decisions. Teaching
students how data are structured without discussing how these data are used may
produce technically competent learners who remain uncertain about the practical value
of their knowledge,

The present findings consequently support a contextual approach in which
students learm concepts such as big data, data quality, and information systems through
healthcare problems. Such an approach can make unfamiliar concepls more concrete
and may reduce the psychological distance between students and technology. In
practical erms, students do not necessarily need to begin with sophisticated analytics.
They can begin with a relatively simple question: What does this health data tell us, and
whiy should a healthcare professional care?

Interdisciplinary Learning as a Mechanism for Breaking the Data Barrier

Perhaps the maost distinctive finding of this study was the complementary robe of
[nformation Technology and Mursing students. The two groups approached health data
from different disciplinary positions. Information Technology students tended to
contribute knowledpge concerning technological systems, data organization, and digital
processes, whereas Nursing students brought greater attention to clinlcal situations,
patlent needs, and healthcare practice.

Rather than treating these differences as a problem, the learmning activities
crested opportunities for them to become 3 pedapogical resource Students could
explain aspects of the same data from different perspectives, allowing one disciplinary
interpretation to challenge or extend another, This process s particularly relevant o
bealth informatics because healtheare technologies are rarely meaningful when
separated from the professionals and patients who use them.

The finding supporis the broader understanding of health informatics as an
interdisciplinary field. Informatics requires collaboration among technical specialists
and healthcare professionals because the guality of a digital health system depends not
only on technelogical lnctionality but also on whether the system reflects real clinical
needs. Recent research on interprofessional and multidisciplinary informatics education
similarly suggests that interaction bebtween students from different professional
backerounds can strengthen communication, role understanding, collaboration, and
readiness for digitally mediated healthcare environments.

The present study adds an important pedagogical dimension to this discussion
Interdisciplinary interaction did not merely teach stdents about another profession, it
helped them interpret data differently. & technical interpretation could be enriched by
climical knowledge, while a clinical interpretation could be reconsiderad in light of how
information is collected, structured, stored, or processed. In this sense, interdisciplinary
learning served as a mechanism for breaking the data barrier because it expanded the
interpretive resources available to students.

This finding also suggests that the most productive interdisciplinary learning
does not reguire students to abandon their disciplinary identity, On the contrary, their
disciplinary knowledge becones valuable precisely because it is brought into dialogue
with another perspective, The IT student does not need to become a nurse, and the
Mursing student does not need to become a programmer. What they need is the ability to
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understand encugh of each other's professional perspective to collaborate around 2
shared healthcare problem,

From Data Consunmers o Data Interpreters

Ancther significant implication of the fndings is the shift from passive data
consumption toward active data interpretation: At the beginning of the learning process,
students tended to encounter health data as information that had already been
produced by a systeme The learning activities gradually encouraged them to guestion
what the information represeoted, identify patterns, consider relevance, and discuss
pissible implications.

This shift is imporiant for contemporary healthcare education. Digital health
systems  increasingly auvtomate the production and presentation of information
Dashboards, electronic records, alerts, and analytical twols may make data more
accessible, but accessibility does not guarantee understanding. Healthcare professionals
still meed to interprer information within a specific clinical, organizational, and ethical
conbext,

For Nursing students, this means recognizing that digital documentation and
climical data are not simply sdministrative requirements. They can contribute to patient
monitoring, continuity of care, communication, and decision-making For Information
Technology students, the implication is equally important: data systems should not be
deslgned merely around technical efficlency. They need to support meaningful wse by
healthcare professionals,

The students’ movement from identifyipeyinformation woward discussing its
meaning con therefore be understood as an early ransition from data consumer o data
interpreter, This transition is a cotical component of big data literacy becawse the value
of large datasets ulkimately depends on people’s capadty  to interpret  them
appropriately and critically.

Confidence, Uncertainty, and the Human Side of Data Literacy

The findings also reveal an affective dimension of health data literacy. Students’
uncertainty was not purely intellectual. Some students were hesitant to interpret
unfamiliar datasets because they lacked confidence or were concerned about reaching
an incorrect conclusion, This finding reminds us that data literacy is partly abouwt
willingness to engage with uncertainty.

Technical explanations alone may not reselve this problem, Students need
structured opportunitics to make tentative interpretations, discuss them with peers,
receive clrification, and revise their understanding. In this sense, the classroom
becomes a relatively safe environment for making mistakes before students encounter
the consequences of data interpretation in professional settings.

The Interdisciplinary setting may have contributed to this process becauss
students could distribute the cognitive burden of interpremrion. A Nursing student
could ask an IT student about the structure of a dataset, while an I'T student could aska
Mursing student abowt the clinical relesvance of a particular variable. Such exchanges can
reduce the assumption that one student must possess all the necessary knowledpge
individualby [ Alanazi, AT, 2023}

The development of confidence should therefore not be interpreted simply as
students becoming more comfortable with technelogy, It may represent a deeper change
in students” perception of themsehves as legitimate participants in conversations about
data. This is particolarly relevant for health sdences students who may initially beliove

|5
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that data analytics belongs exclusively to specialists,

Daka Literacy as an Ethical Competency

An  additional finding concerns  the emergence of ethical awareness, Stodents
increzsingly encountered health data not as ordinary oumerical information but as
Information connected to real people. This distinction Is fundamental. A dataset may
appear abstract on a computer screen, yet individual variables can represent a patient’s
identity, diagnosis, treatment history, or vulnerability,

Consequently, health data literagy showld ncorporate ethical reasoning
alongside technical and interpretive skills. Understanding privacy, confidentiality, data
security, responsible sharing, and appropriate data use is essential because healtheare
professionals may encounter sensitive information througheout their professional
careers (Car, |, et al 2025).

This finding suggests that ethical issues should not be treated a5 a separate final
topic in health Informatics courses, They can be integrated Into data interpretation
activithes From the beginning, For example, when students are asked to interpret a
similated patient dataset, they can simultaneously be asked which information should
be vizible, who should have access bto it and what risks may arise from inappropriate
disclosure.

Such integration may help students understand that responsible data use is not
an external rule Imposed on technological practice. It is part of what makes data literacy
meaningful inhealthcare
Implications for Health Informatics Education
The findings have several pedagogical implications. First, health informatics education
should begin with students’ existing knowledge rather than assuming that all learmers
possess the same bevel of technological or health-related Tiveracy, The different
backgrounds of 1T and Mursing students demonstrate the importance of identifying
disciplinary strengths and gaps before designing learning activities.

Second, big data should be introduced through contextualized healthcare
problems. Students do not necessarily need advanced programming or sophisticated
statistical modeling to develop foundational big data literacy. They ne peated
opportunities to identily, interpret, question, and communicate information ( rt, | H.
¥, Yan, |., & Holfman, 5. |, 200101

Third, interdisciplinary learning can be deliberately incorporated into health
informatics education. Bringing IT and health students together creates opportunities
for students to experience how the same data can be interpreted differently depending
on professional perspective, Such interaction may help prepare graduates for real
healthcare environments, where technology speclalists and healthcare professionals
mist communicate across disciplinary boundarses,

Fourth, ethical reasoning should be embedded throughout the learning process.
Data privacy and confidentiality should accompany discussions of data collection,
storage, interpretation, and sharing rather than appearing only &= an isolated ethics
leszon [Almaraani, A M, 2024).

Finally, educators should recognize that breaking the data barrier s a gradual
process, Students may initially feel that big data is distant, technical, or intimadating
With appropriate scaffolding, authentic cases, peer interaction, and opportunities for
reflection, the same concepts can become more understandable and professionally
redevant,

[
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ntribution to the Literature

b5 study contributes to the literature by conceptualizing the challenge of health
informatics education as a data barrier rmther than simply & digital skills deficit, The
findings sugpest that students’ difficulties emerge at the intersection of technical
knowledge, contextual understanding, disciplimary identity, confidence, and ethical
AWAreness.

More importantly, the study highlights interdisciplinary learning as a potential
mechanism for overcoming this bamier. The interaction between Information
Technobogy and Nursing students created a beaming environment in which technical and
clinical knowledge could be combined. This suprests that developing health data literacy
may be more effective when students are not Baught only to operate digital systems but
are also piven opportunities to negotiate the meaning and relevance of data with
learners from other professional backgrounds,

The study therefore proposes a broader understanding of health data literacy as
the capacity to understand data, interpret data, contextualize data, communicate about
data, and use data responsibly. [n an increasingly data-driven healtheare environment,
theze capacities may be essential for developing professionals who are not merely users
of digital systems but informed participants in data-informed healtheare practice.

CONCLUSION
This qualitative study concludes that developing health informatics and big data literacy

among undergrad vate students requires more than introducing digital technologies or
explaining technical concepts. The experiences of 20 Information Technology students
and 10 Nursing students at Universitas 'Alsyiyah Palembang demonstrated that students
initially encountered a multidimensional data barrier involving unfamiliar terminology,
limited experience with healtheare data, uncertainty in data interpretation, differences
in disciplinary perspecives, and concerns about the responsible use of health
information, Contextualized  bearning  activities  and  interdisciplinary  interaction
provided important pathways for addressing these challenges by connecting technical
concepts with clinical meaning and allowing students to learn from complementary
disciplinary perspectives. The findings suggest that health data literacy should be
understood as the capacity to understand, interpret, contextualize, communkcate, and
ethically use health information rather than merely operate digital systems, Thus,
interdisciplinary health informatics education can provide & meaningful foundation for
prepacing future professionals o participate more confidently and responsibly in
increasingly data-driven healthcare environments, although further research invalving
larger and more diverse student populations and longer-term learning experiences is
needed to examine the sustainability and transferability of these findings.
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