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Abstract

The purpose of this study was to explore Japanese undergraduate students’ transformative learning
experiences during an eHealth literacy workshop. Grounded in transformative learning theory, the study
employed a descriptive qualitative approach using an explanatory case study design. Six undergraduate
students who participated in the workshop completed a demographic questionnaire and a semi-structured
interview. Data were analyzed using the constant comparative method, resulting in three major themes:
(Theme 1) learning about searching strategies to identify problematic assumptions, (Theme I1) task-oriented
learning to develop evaluation skills, and (Theme III) necessity of learning eHealth literacy for students who
live alone. The findings emphasize the importance of prioritizing eHealth literacy in Japanese universities to
prevent students from engaging in risky health information practices. Therefore, we hope the findings will
contribute to the development of both formal and informal eHealth literacy education in Japanese universities,
enhancing students’ capacity to become effective and responsible seekers of online health information.
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1. Introduction

Undergraduate students represent a vital segment of the population, with the potential to become future leaders,
policymakers, and professionals. Accordingly, promoting their physical, mental, and social well-being has become a
global public health priority. However, university life coincides with a transitional period marked by academic
pressure, financial strain, adaptation to independent living, and uncertainty about careers (Adeoya, 2025). These
challenges place students at risk for chronic diseases, poor dietary habits, risky sexual behaviors, and mental health
problems such as stress, anxiety, and depression (e.g., Hamilton et al., 2021). Many of these issues are linked to low
health literacy, defined as the ability to access, interpret, and understand essential health information to make informed
decisions (Berkman et al., 2011). In Japan, undergraduate students’ health literacy is comparatively lower than that
of peers abroad (Adeoya, 2025), raising concerns for Generation Z and Alpha, who are constantly exposed to vast
amounts of online health information (Papp-Zipernovszky, 2021). In this context, there is an urgent need to provide
education that equips students with the skills to search for, evaluate, and apply digital health information effectively.

Electronic resources now play a central role in students’ health behaviors, with the Internet serving as the primary
source for health information (Stellefson et al., 2011). Social networking services (SNS) such as X, Instagram,
YouTube, TikTok, and Facebook dominate daily life. In Japan, students use smartphones extensively, relying on SNS
not only for communication but also for social connection (Takahashi, 2014). However, students often overestimate
the credibility of online health information, placing greater trust in social media, blogs, or celebrity websites than in
evidence-based sources (Chen et al., 2024). This overreliance is problematic, as social media platforms frequently
disseminate misleading content, posing risks to students’ decision-making and well-being (Moorhead et al., 2013). To
address this, students need transformative learning experiences that encourage them to question assumptions, critical ly
assess credibility, and make informed health decisions.
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The originality of this study lies in offering beneficial and practical insights for designing effective eHealth literacy
education for undergraduate students in Japan. eHealth literacy refers to the ability to search for, understand, evaluate,
and use online health information, supported by six interrelated literacies: traditional, health, information, scientific,
media, and computer (Norman, 2006). To better understand how Japanese undergraduates develop these skills, this
study examined their transformative learning experiences during an eHealth literacy workshop designed by the
researchers. Guided by this aim, the study addressed the following research questions:

1. What did Japanese undergraduate students learn during the workshop regarding eHealth literacy?

2. How did their participation in the workshop prompt them to identify and transform misconceptions about using

online health information?

Developing eHealth literacy is especially important for undergraduate students, who routinely rely on digital media
for health information but may lack the knowledge and skills to critically evaluate it. The American College Health
Association (2024) highlights seven key health domains: (a) alcohol, tobacco, and drug use; (b) sexual health; (c)
weight, nutrition, and exercise; (d) mental health; (e) personal safety and violence; (f) food insecurity and
homelessness; and (g) sleep, which are also relevant to Japan. For example, social media contributes to body-image
misconceptions among Japanese female students, heightening risks of underweight and malnutrition (Nagashima et
al., 2024). Despite these concerns, research on how Japanese undergraduates develop eHealth literacy remains limited,
underscoring the need for evidence-based educational approaches.

To address this gap, the researchers developed and implemented an eHealth literacy workshop tailored to Japanese
undergraduates. The workshop combined theory-based instruction with practical learning activities to help students
acquire skills for searching, evaluating, and applying online health information while critically examining their
assumptions. A central component was group discussion (Sato et al., 2017), which cultivated critical thinking by
encouraging students to reflect on assumptions and engage in dialogue around accuracy and credibility. Through this
process, students were expected to revise their beliefs and integrate evidence-based practices into their daily lives
when navigating online health information.

1.1 Theoretical framework

This study was grounded in transformative learning theory (Mezirow, 2018), a component of adult learning theory. It
explains how adults form frames of reference based on assumptions, beliefs, and expectations, which they use to
interpret experiences. In undergraduate education, transformative learning is understood as a process in which
individuals engage in critical self-reflection to revise problematic frames of reference, leading to more inclusive and
integrative understandings (Mezirow, 2018). Guided by this perspective, the researchers used this framework to
examine how undergraduates transform beliefs about online health information through the eHealth literacy workshop.

Transformative learning involves two domains: instrumental and communicative (Mezirow, 2018). The instrumental
domain focuses on solving problems through reasoning and interaction with the environment. For example, students
learn cause-and-effect relationships by formulating hypotheses, testing, and analyzing results (Brownell et al., 2015).
In eHealth literacy, this appears in students’ use of evidence-based measures to evaluate information and distinguish
accuracy. The communicative domain concerns understanding one’s purposes, values, and beliefs, as well as those of
others, through communication (Mezirow, 1997). Here, critical reflection helps students identify assumptions through
acts such as hearing diverse views, collaborative problem-solving, and self-reflection. This domain contributes to
students’ personal and social identity, enabling more reflective, critical approaches to problem-solving.

In eHealth literacy, students must critically reflect to examine, question, and revise assumptions about using online
information to improve health (Mezirow, 1991, 1997). Workshops should facilitate this reflection, enabling students
to experience four learning processes (Mezirow, 1997). First, elaborating on existing views by seeking evidence that
supports initial assumptions. Second, establishing new perspectives when encountering unfamiliar ideas, often first
interpreted negatively, prompts questioning of credibility and relevance. Third, transforming viewpoints through
reflection on misconceptions, fostering openness to alternative perspectives. Fourth, transforming habits of mind,
particularly ethnocentric or generalized assumptions. Through self-awareness and deep reflection, students can
identify their implicit biases and adopt more inclusive and evidence-based approaches to evaluating online resources.

2. Methods

A descriptive-qualitative methodology using an explanatory case study design (Yin, 2003) was adopted in this study.
The case study method is typically used by researchers to understand complex educational and/or social phenomena
while maintaining the meaningful uniqueness of real-life circumstances (Yin, 2003). More specifically, an explanatory
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case study design enables researchers to explore in depth the how, why, and what aspects embedded in the research
questions (Schwandt, 2015). Accordingly, this design was selected to capture beneficial insights into what Japanese
undergraduate students learn during the eHealth literacy workshop and how this learning transforms their perceptions
and potential future behaviors. This approach allowed the researchers to examine how students may begin to apply
eHealth literacy concepts in their daily lives, particularly in their search for, evaluation of, and use of appropriate and
trustworthy health information. Using transformative learning theory as the theoretical framework, the researchers
sought to interpret students’ critical reflection experiences and the ways in which the workshop reshaped their
perceptions, feelings, and cognition (Closs et al., 2011). To capture these transformative processes, semi-structured
interviews were conducted after the workshop as the primary data collection method. In addition, a demographic
questionnaire was administered to assess students’ baseline eHealth literacy, enabling the researchers to examine how
their understanding and perceptions changed over time through participation in the workshop.

2.1 Participants and Setting

Six undergraduate students (male n = 4; female n = 2) were recruited by purposeful sampling (Patton, 2014) from one
university located in Chugoku region in Japan. All participants attended the eHealth literacy workshop, which the
researchers collaboratively organized, and held as a compulsory second-year course known as the Basic Seminar,
which all sophomores are required to complete. Although each instructor typically delivers predetermined
instructional content within their respective seminar groups, this particular class session allowed instructors to design
their own activities. Taking advantage of this flexibility, the three researchers collaboratively planned and delivered
the eHealth literacy workshop. A total of 30 undergraduate students enrolled in the seminar groups supervised by the
three researchers participated in the workshop. Prior to implementing the workshop, the researchers established
sampling criteria that required students to (a) respond to the questionnaire survey before the workshop, (b) have prior
experience searching for health information online, and (c) admit that they faced difficulties in using online health
information. Criteria (b) and (c) were established based on transformative learning theory, which suggests that
meaningful learning occurs when students recognize limitations in their current ways of thinking and engage in critical
reflection to develop new perspectives (Tomura et al., 2024). Among the 30 students, 21 met criteria (a) and (b).
However, only six of these students provided consent to participate in the semi-structured interviews. After confirming
that these six students also met criterion (c), they were selected as the research participants for the current study. All
participants (Ms. Chika, Ms. Rio, Mr. Somi, Mr. Ken, Mr. Nori, Mr. Jyo) met these sampling criteria and were
assigned pseudonyms to protect their privacy and ensure anonymity.

Table 1. Participants’ demographic information

Pseudonym Gender Department Grade Live alone

Ms. Chika F Economics 2nd No
Ms. Rio F Economics 2nd No
Mr. Somi M Economics 2nd No
Mr. Ken M Economics 2nd Yes
Mr. Nori M Economics 2nd No
Mr. Jyo M Economics 2nd No

2.2 Data collection

2.2.1 eHealth literacy workshop

The eHealth literacy workshop was conducted in a single session, facilitated by three researchers involved in this
study. Its primary aim was to provide Japanese undergraduate students with foundational knowledge and practical
learning experiences to foster eHealth literacy, thereby enabling them to search for, analyze, and apply online health
information in their daily lives. The overview of the eHealth literacy workshop procedure is listed in Table 2. To
enhance replicability and transparency, detailed procedures and instructional materials for each component are
described below.

In a theory-based learning session, a lecture-style segment supported by a slide presentation, the researchers
introduced key concepts to help undergraduate students understand what eHealth literacy is, why its development is
necessary, and how it can be applied in daily life. The session addressed four topics: (a) the social impact of health
misinformation, (b) the definition and significance of eHealth literacy, (c) evidence-based search strategies such as
vertical and lateral reading, and (d) examples of mHealth applications commonly used in daily life. Each topic
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included an illustrative example (e.g., past news stories claiming that health-related issues were caused by
misinformation that was prevalent on the Internet). To ensure that the learning content was appropriate for students’
level of understanding, the researchers engaged in multiple rounds of discussion before finalizing these topics.

The group discussion session adopted a task-oriented learning approach by applying the Currency, Relevance,
Accuracy, Authority, and Purpose (CRAAP) test (Meriam Library of CSU Chico, 2010). This approach provided
students with hands-on opportunities to use an evidence-based framework, thereby stimulating critical thinking,
challenging assumptions, and enhancing eHealth literacy. Specifically, students were divided into 10 groups of three
and provided a CRAAP worksheet and instructions to identify a health-related website and assess its reliability using
the CRAAP test. Throughout the activity, the researchers circulated among the groups to pose guiding questions and
encourage deeper analysis. Following the discussions, representatives from each group presented their evaluations to
the class, enabling cross-group comparisons and collective reflection on the credibility of the selected websites.

In the reflection session, the final segment of the workshop, the study used a self-reflective journal (Hodge et al.,
2003; Tomura et al., 2024) to encourage students to reflect on their learning experiences, including their personal
opinions, feelings, and beliefs. All participants were asked to respond to two reflective questions using Microsoft
Forms, which are: (a) What did you learn from the eHealth literacy workshop, and how would you like to apply it in
your daily life? (b) Why do you believe it is essential for undergraduate students to learn about eHealth literacy? After
all students completed their reflections in a self-reflective journal, the researchers concluded the session by
summarizing key insights from the group presentations and leaving take-home messages to encourage them to apply
their new learning in their real lives to develop and promote healthy lifestyles.

Table 2. Overview of the eHealth literacy workshop procedures

Component Duration Procedures and Materials

Slide presentation covering (a) health misinformation, (b) eHealth literacy
Theory-Based Learning 30 min  concepts, (c) search strategies (vertical/lateral reading), and (d) mHealth

apps. Includes examples, short prompts, and guided explanation.

. . Students form groups of three. Each group selects a health-related website
Group Discussion

20 min  and evaluates it using a printed CRAAP worksheet. Facilitators circulate
(CRAAP Test)

to guide discussion. One representative presents the group's evaluation.

Reflection 10 mi Students respond to two reflection questions. The facilitator summarizes
min
(Self-Reflective Journal) key insights and connects them to everyday information practices.

2.2.2 Demographic questionnaire

The study used a demographic questionnaire created using a sample of items from the Japanese version of eHealth
literacy scale, which was translated by Mitsutake et al. (2011) based on the original version created by Norman et al.
(2006). This scale was developed based on six key literacies, which include two areas of analytic literacy (traditional
literacy and numeracy, media literacy, information literacy) and context-specific literacy (computer literacy, science
literacy, health literacy). The questionnaire included eight items and used a Likert scale (1 = Strongly Disagree; 2 =
Disagree; 3 = Undecided; 4 = Agree; 5 = Strongly Agree). The demographic questionnaire was completed by all
participants before participating in the interviews. The researchers used the demographic questionnaire to collect
descriptive background information specifically about the six focal participants, rather than to generate quantitative
findings. This information was used to contextualize their transformative learning experiences by revealing their prior
understandings, perceptions, and confidence related to seeking and using online health information in their daily lives.

2.2.3 Semi-structured interviews

The lead author conducted semi-structured interviews (Merriam, 1998) with each participant, using an interview guide
based on principles of transformative learning theory. Before conducting the interviews, the lead author explained the
semi-structured interview process to each participant. All participants agreed to take part in individual, in-person
interviews (one researcher and one participant), which were scheduled on dates they selected in advance. The guide
included 11 core questions (Table 3) designed to explore undergraduate students’ learning experiences during the
eHealth literacy workshop. In addition to these structured questions, the researcher posed supplementary unstructured
follow-up questions tailored to participants’ responses. All questions were developed to gain deeper insights into
instructional methods and content that influenced students’ learning outcomes. Each interview lasted about 60 minutes.

Copyright: © SANKEI DIGITAL INC.



Undergraduate students’ transformative learning experience as part of an eHealth literacy workshop in Japan
Tomura, T., Yamashita, Y., and Choi, M.

Table 3. Interview guide

What types of Internet resources, SNS, or apps do you typically use when seeking health-related information?

In your daily life, how do you determine whether health-related information is of high or low quality?

What challenges have you ever faced when gathering health-related information online?

What knowledge and skills do you believe university students need to effectively search for health-related

information?

Which aspects of the eHealth literacy workshop were the most impactful for you?

6. Which content regarding eHealth literacy did you find beneficial for your future actions to collect online
health information?

7. What comments or perspectives shared by other students during the eHealth literacy workshop were
particularly impactful for you?

8. In what ways, if any, did your perspectives or confidence regarding online health information seeking change
as a result of participating in the eHealth literacy workshop?

9. How will you apply your learning from the workshop to solve health-related challenges in the future?

10. In your view, what is the significance of university students participating in an eHealth literacy workshop?

11. What do you consider to be the strengths and what could be improved in the eHealth literacy workshop?

bl e

(9}

2.3 Data Analysis

This study employed the constant comparative method (Boeije, 2010) to analyze translated data from interview
transcripts. In addition to the qualitative data source, the demographic questionnaire responses were also reviewed to
obtain descriptive background information about the six participants. The responses were summarized descriptively
to capture each participant’s prior knowledge, confidence, and perceived challenges in using online health information.
These descriptive results were used to interpret the qualitative findings, rather than serving as a separate source of
quantitative analysis. In this study, all researchers participated in the workshop, enabling them to observe students’
learning processes and interactions, which are essential elements for understanding transformative learning. This
engagement provided valuable contextual insights that complemented the interview data. The constant comparative
method was therefore an appropriate analytical approach, as it enabled the researchers to compare data across
participants iteratively, integrate observations from the workshop, and engage in collaborative discussions to reach
consensus on the emergent themes. This process strengthened the credibility and depth of the thematic interpretation.

In the analytical process, the researcher codes each data source inductively and then uses each segment of the data to
(a) compare with one or more categories to identify its relevance and (b) compare with other, similarly categorized
segments of data (Schwandt 2015). More specifically, the first author conducted the preliminary coding of the data.
Subsequently, two additional researchers reviewed the coded data through peer debriefing sessions to minimize
potential researcher bias. Following these sessions, the first researcher implemented second-round coding of key terms
through the lens of transformative learning theory. During this stage, similar codes were merged (e.g., evaluation and
assessment), and categorized data segments were collaboratively discussed to identify patterns of similarity and
divergence. Finally, the researchers grouped the codes into thematic categories, which were further refined into
recurring themes (i.e., Theme I, Theme II, and Theme II1) that represent the main findings of this study (Boeije, 2010).
Trustworthiness was established through member checking and peer debriefing (Merriam, 1998).

Table 4. Results of the questionnaire regarding participants’ eHealth literacy

SFrongly Disagree Neutral Agree Strongly
disagree agree

I know what health resources are available on the Internet 1 2 3

I know where to find helpful resources on the Internet 1 2 3

I know how to find helpful resources on the Internet 1 3 2

[ know how to use the Internet to answer my health questions 2 1

I know how to use the health information I find on the Internet 2 2

to help me

I have the skills I need to evaluate the health resources I find 1 3 2

on the Internet

I can tell high quality from low quality health resources on 2 2 2

the Internet

I feel confident in using information from the Internet to make 3 2 1

the decisions
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3. Results

A review of the demographic questionnaire results on eHealth literacy (Table 4) showed that although some
participants believed they knew how to search for online health information to address their personal health concerns,
they generally lacked confidence in evaluating its reliability and quality. This perceptual gap was further ex plained
by qualitative findings, which identified three major, interrelated, and complex themes: (Theme 1) learning about
searching strategies to identify problematic assumptions, (Theme 11) task-oriented learning to develop evaluation
skills, and (Theme I11) necessity of learning eHealth literacy for students who live alone.

3.1 Theme I: Learning about searching strategies to identify problematic assumptions

All participants believed that learning about searching strategies during the workshop was valuable for uncovering
their problematic assumptions regarding accessing online health information. They engaged in critical self-reflection
when they recognized a mismatch between their newly acquired knowledge and their prior beliefs about effective
searching. More specifically, during the workshop, participants examined their habitual searching practices, such as
relying on the first results shown, trusting the websites of well-known companies, or focusing solely on a single
website. As they encountered new learning, they began to question the adequacy of these approaches and realized the
need for more deliberate strategies. This process encouraged participants to transform their beliefs about searching
for online health information and to adopt multiple strategies in their future daily lives. For example, Mr. Nori
explained that learning about searching strategies prompted him to critically reflect on his own tendency to depend
solely on one website for health information. He explained:

Before the workshop, I believed that checking just one website was enough to find the health information I needed.
For example, since last year, I have lost six kilograms without doing any regular exercise. I became a little worried
about this change, so I searched on Google. The first result I saw said it was not a big problem, so I immediately
assumed everything was fine. However, during the workshop, I realized that this searching strategy was
problematic because I never compared information from different websites to check their accuracy. Learning about
effective search strategies helped me recognize a weakness in my approach and understand the importance of
consulting multiple sources to find appropriate and reliable health information. (Mr. Nori Interview)

Mr. Nori realized that he needed to transform his searching strategy by consulting and comparing multiple sources in
order to identify reliable health information. Another participant, Ms. Rio, explained that the critical questions (asked
by the instructor) during the workshop led her to challenge her prior assumption that a well-known company’s website
could always be trusted as a source of accurate health information. She said:

Before the workshop, I believed health information released by major companies was always reliable. However,
when the instructor asked us a controversial question at the end of the lecture, I realized this assumption was
misguided. He asked, “If a well-known company appeared in the news because of a major scandal, how would
that change your trust in them?” That question prompted me to reflect deeply and recognize the importance of
critically evaluating information rather than accepting it at face value. [...] In particular, I believe university
students must develop eHealth literacy, since many reach the age when they are legally permitted to drink and
smoke, which may negatively affect their health. Therefore, learning effective search strategies is essential to help
students access reliable health information by themselves. (Ms. Rio, Interview)

Ms. Rio stressed the importance of searching skills for undergraduate students to access accurate information and to
identify both positive and negative influences on their health, especially as they experience major lifestyle changes
(e.g., legally allowed to drink and smoke from the age of 20 in Japan). Additionally, Mr. Somi emphasized that
learning search strategies should include the topic of using SNS, such as TikTok, as he realized he had previously
accepted health information passively without considering its personal relevance. He said:

Before the workshop, I often watched TikTok by casually scrolling and paying only partial attention, and I tended
to accept health information as it was presented without critical thinking. However, during the workshop, I realized
that I need to consider the personal relevance of the health information I find from now on. If the information does
not fit my own situation and health needs, I risk being misled by inaccurate advice and wasting my time. (Mr. Somi
Interview)

Mr. Somi pointed out the risk of using SNS to access large amounts of health information, much of which may not

match the individual health needs of university students (Kirkpatrick & Lawrie, 2024). He therefore argued that
learning search strategies should address not only websites but also the SNS platforms widely used by students.
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3.2 Theme II: Task-oriented learning to develop evaluation skills

Before the workshop, the participants admitted that they had rarely engaged in intentional evaluation of online health
information and were uncertain which factors to consider when making evidence-based judgments. During the
workshop, they recognized task-oriented learning as valuable because it transformed their perspective and
strengthened their evaluation skills. Task-oriented learning involves hands-on experiential activities designed to
accomplish specific tasks (Limbo & Limbo-Rivera, 2024). In this study, participants applied the CRAAP test as a
practical tool that deepened their understanding of the evaluation process and encouraged a shift in their approach to
evidence-based decision-making. For example, Mr. Nori explained that task-oriented learning helped him recognize
the importance of evaluation by examining online health information more carefully and systematically. He explained:

Before the workshop, I had never considered evaluating online health information and was unsure of how to do it.
Through the task-oriented activity using the CRAAP test, I realized that evaluation is an important process because
it helps me examine content more deeply and determine its trustworthiness. From this experience, I recognized
that I had previously overlooked important factors when checking the information, such as who authored the
information and when it was released. This practical experience was beneficial in broadening my perspective on
how to assess the trustworthiness of online health information. (Mr. Nori Interview)

Mr. Nori appreciated the use of the CRAAP test, as it enabled him to identify key factors, such as the author and the
release date, that should be examined during the evaluation process. Similarly, another participant, Mr. Ken, explained
that the task-based learning experience helped him resolve the concerns he often felt when encountering conflicting
health information in his daily life. He said:

Sometimes, I felt stuck when searching for information about protein drinks. Some sites claimed they were
beneficial for me, while others warned that they could lead to weight gain, and I didn’t know which to trust. In the
workshop, I realized I could solve this problem by learning how to critically evaluate online health information.
Applying the CRAAP test helped me understand the importance of seeking evidence-based data, rather than just
considering who published the information. Since then, I've started checking references more carefully so I can
rely on information that’s supported by solid evidence. (Mr. Ken, Interview)

Mr. Ken acknowledged that he gained a new perspective to focus on evidence-based data when judging the accuracy
of online health information. He learned that scientific evidence helps him distinguish appropriate information from
multiple sources. To promote task-oriented learning, Mr. Jyo emphasized the importance of collaborative activities
with peers rather than working individually. He believed that collaboration exposed him to different viewpoints,
challenged his assumptions, and encouraged critical reflection, offering valuable opportunities to develop practical
ideas for evaluating information. He said:

Working in a group with the CRAAP test really helped me learn how to evaluate online health information more
effectively. I feel this kind of activity works better for university students when it’s done through group discussions
rather than alone. Talking with peers gave me different perspectives that challenged my assumptions and made
me reflect more critically on my own thinking regarding evaluation. This activity helped me check whether my
evaluation methods and results were actually appropriate. (Mr. Jyo Interview)

Mr. Jyo explained that exchanging opinions with peers during the evaluation process had played a crucial role in
helping him question his own assumptions, engage in critical thinking, and refine his evaluation approaches.

3.3 Theme III: Necessity of learning eHealth literacy for students who live alone

All participants recognized through the workshop that undergraduate students who live alone need to develop eHealth
literacy. In this study, most participants (except Mr. Ken) lived with their parents and realized that, at home, they
often received health-related support without being aware of it. However, during peer discussions in the workshop,
they came to understand that students who live alone carry greater responsibility for searching, evaluating, and
applying health information due to less support from parents. This exchange of perspectives allowed them to critically
reflect on their own situation and recognize that eHealth literacy is not only essential for students currently living
alone, but also for them, since they may eventually leave their parents in the future. For example, Ms. Chika explained:

When I exchanged opinions with other students, I was surprised to learn that those who live alone have different
perspectives and needs when using online health information. Since I live with my parents, I can easily ask them
for advice whenever I need information. In contrast, students who live alone carry the responsibility of deciding
for themselves which online information to trust and use. I feel this is a significant difference. Therefore, it is
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especially important for university freshmen who live alone to develop strong eHealth literacy skills, enabling
them to identify and apply appropriate information in accordance with their physical and mental health needs.
(Ms. Chika Interview)

Ms. Chika realized that students who live alone have fewer opportunities to ask questions or discuss health -related
concerns with their parents. Therefore, she believed that university courses should offer students (at the earlier stages
of university life, such as freshmen) who live alone educational opportunities to gain eHealth literacy, enabling them
to maintain their health independently. As a student living alone, Mr. Ken shared his own experience after undergoing
surgery and emphasized the challenges he faced in gathering health information on his own. He explained:

I live alone now, and I believe university students in the same situation should develop eHealth literacy because
they must search, select, and use health information independently. When I was a freshman, I underwent surgery
on my left leg. After the operation, the doctor instructed me to avoid moving it as much as possible. To cope, 1
searched online for ways to control body movement while sleeping so my leg would not move or touch anything. 1
also looked up nutrition information to support my recovery. Living alone made it feel like a heavy burden to
gather and judge all this health information by myself. And I felt much loneliness. Because of this experience, |
realized during the workshop that learning eHealth literacy is essential for students who live alone to feel more
confident in collecting reliable health information. (Mr. Ken Interview)

Mr. Ken reflected on his prior experience, which illustrates his transformative learning in recognizing the importance
of eHealth literacy opportunities for students who live alone, as a way to reduce emotional and psychological burdens
(e.g., loneliness). In contrast, although Ms. Rio currently lives with her parents, she emphasized the need for spaces
and opportunities to apply eHealth literacy in preparation for the time when she will live independently. She said:

After the workshop, I tried to put what I learned into practice at home, but it wasn'’t easy. For example, one day |
looked up information about healthy meals and calories to suggest better nutrition to my parents. But they just
said, ‘No, you don’t need to worry about that.” Even when I wanted to apply health information, I felt I didn’t have
the chance because my parents stopped me. Still, I know that one day I’ll move out and live on my own. That’s why
I believe I need opportunities for self-determination to practice searching, evaluating, and applying health
information to care for my well-being. I think this kind of opportunity is especially important not only for students
who live alone but also for those still living with parents. (Ms. Rio Interview)

Ms. Rio believed that simply learning how to search for and evaluate health information was not enough for her living
situation, as she received health-related support from her parents. She felt that the eHealth literacy workshop should
provide students with practical opportunities to promote their self-determination skills, enabling them to actually
apply health information in daily life.

4. Discussion

For all participants, the concept of eHealth literacy was a new area of learning, and they had little prior experience
sharing their everyday practices of searching for, evaluating, and using online health information with others. Based
on the demographic questionnaire, the participants generally reported low confidence in finding, accessing, and using
appropriate online resources when seeking health-related information. This does not mean that they rarely used the
Internet, SN'S, or apps. Rather, as the interview data indicated, they recognized that although they regularly attempted
to search for online health information when needed, they lacked the knowledge and skills necessary for conducting
effective searches. Prior studies similarly note that university students often have limited eHealth literacy despite
frequent Internet use (Mitsutake et al., 2011). Therefore, the participants were suitable for this study because their
initial knowledge and skill gaps created meaningful opportunities during the workshop to engage in the reflective
processes central to transformative learning. The findings suggest that learning effective searching strategies should
be an essential component of eHealth literacy workshops, as it enables students to recognize problematic assumptions
and improve their performance. Based on transformative learning theory (Mezirow, 1997), students experienced
disorienting dilemmas when they realized the inadequacy of habitual practices, such as relying on the first search
result, trusting well-known companies without further evaluation, or accepting information from SNS without
considering its relevance.

The findings highlight the importance of critical questioning as a pedagogical strategy to promote undergraduates’

self-reflection on searching habits and beliefs. Students noted that instructor-posed questions (e.g., scenarios
challenging the trustworthiness of well-known companies) played a pivotal role in stimulating reflective questioning
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(van Seggelen-Damen & Romme, 2014), which helped them interrogate assumptions and problem-solving processes
through both individual and collective reflection. Individually, students reconsidered unconscious assumptions to
move beyond personal knowledge boundaries and adopt multiple search strategies. Collectively, comparing diverse
approaches in group activities encouraged respectful dialogue, co-construction of meaning, and recognition of
multiple valid perspectives, which offered insights for improving information-seeking behaviors (Elliott & Reynolds,
2012). Accordingly, we recommend that future eHealth literacy workshops integrate critical questions to transform
students’ searching behaviors by adopting effective strategies while reducing reliance on une xamined assumptions.

The findings highlight the growing need to incorporate SNS platforms into eHealth literacy education. While prior
research emphasized traditional web-based searching (Kim & Xie, 2017), students in this study reported that much of
their daily exposure occurs through SNS, where evaluating credibility and relevance is particularly challenging
(Kirkpatrick & Lawrie, 2024). Vosoughi et al. (2018) demonstrated that false news spreads more rapidly than verified
information via SNS, largely due to its emotional appeal and immediacy. Consistent with this, students in this study
admitted they often consume SNS content without careful evaluation, facilitated by features such as swiping and
random access. Prior studies have reported the association between unverified SNS health content with risky health
behaviors among young adults, especially during the period of students’ lifestyle shift from earlier stages (Moorhead
etal., 2013). These findings suggest that eHealth literacy education should also address SNS-based information, where
rapid consumption (e.g., swiping, random access) may hinder careful evaluation.

The undergraduate students in this study demonstrated that task-oriented learning, which emphasizes hands-on
experiential activities designed to accomplish specific tasks (Limbo & Limbo-Rivera, 2024), was effective in
transforming perspectives and strengthening evaluation skills. As Ke et al. (2023) note, task-oriented learning fosters
problem-solving by enabling students to consolidate, internalize, and apply newly acquired knowledge. In this study,
applying the CRAAP test as a task-oriented tool provided a framework for systematically assessing online health
information, which students reported helped them feel more able to distinguish credible sources. Ellison and Sato
(2021) argue that transformative learning occurs when learners are given opportunities to test and apply new
perspectives. Consistent with this view, the CRAAP test activity allowed students to engage in evidence-based
evaluation while reflecting on their prior assumptions. Through this process, they recognized previously overlooked
factors such as authorship, publication date, and scientific evidence, essential for making reliable judgments while
examining potential biases (Muis et al., 2022). Therefore, they regarded the CRAAP test as a practical instrument for
addressing everyday challenges of evaluating conflicting health information (e.g., when one source presents positive
claims and another negative ones).

The findings highlight the importance of collaborative group work in enhancing task -oriented learning. Sweet (2022)
notes that discussion-based activities foster reflection and the exchange of diverse perspectives. Consistent with this,
students reported that small-group discussions during the CRAAP test encouraged them to share evaluation results,
compare approaches, and identify both successful and unsuccessful strategies. Such discussions provided an
environment where students actively participated in learning (Badge et al., 2024), thereby deepening individual
reflection and strengthening the development of more robust evaluation practices. Accordingly, the findings suggest
that integrating evidence-based tools such as the CRAAP test into task-oriented, discussion-based activities may offer
a helpful approach for supporting students’ evaluation skills, based on their reported experiences during the workshop.

The undergraduate students in this study found that those living alone may face unique challenges in health-related
information-seeking compared with peers living with parents. Through peer discussions, students recognized that
living with family often provides implicit health-related support, whereas living alone increases responsibility for
searching, evaluating, and applying information. This reflective process aligns with transformative learning theory
(Mezirow, 1997), as students (including those living alone and with family) reconsidered how their living
circumstances shape their everyday information practices. Zahedi et al. (2022) noted that loneliness negatively affects
students’ physical and mental health by hindering adjustment and reducing access to close relationships. For example,
one student (Mr. Ken) described experiencing loneliness after surgery and the emotional burden of independently
searching for trustworthy information. This indicates that students living alone may face greater difficulty managing
their health information independently and may feel more isolated. Although this study did not directly examine
loneliness and included only one participant who lived alone, these insights tentatively suggest that providing early
opportunities to learn eHealth literacy, such as through freshman orientation or first-year seminars, may be beneficial
for students who have limited daily guidance at home.

In addition to challenges experienced by students living alone, some participants reflected on how living with family
also shaped their opportunities to apply eHealth literacy skills. For example, one participant (Ms. Rio) acknowledged
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limited opportunities to apply eHealth literacy to improve her nutrition due to parental control at home. This aligns
with Cahill and Bulanda’s (2009) argument, enabling students to make informed decisions, solve problems, set goals,
and develop action plans is an important aspect of helping them acquire knowledge that fits their individual health
needs. Therefore, these findings highlight the value of designing eHealth literacy workshops that acknowledge varied
living arrangements and provide optional opportunities for students to practice decision-making when relevant.

5. Conclusions

This study examined the transformative learning experiences of Japanese undergraduate students during an eHealth
literacy workshop. The findings emphasize the importance of prioritizing eHealth literacy in Japanese universities to
prevent students from engaging in risky health information practices. However, this study has several limitations,
including a small sample size, limited participant backgrounds, and reliance on a narrow range of data sources (e.g.,
the absence of group discussion data from the workshop). For instance, although all participants were undergraduate
students majoring in economics, the study did not examine how the characteristics of this major may have shaped
their eHealth literacy learning, nor did it allow for comparisons across different academic disciplines. Therefore,
future research should incorporate both qualitative and quantitative data to enhance the generalizability of the findings
and provide more robust insights for researchers and practitioners seeking to develop effective eHealth literacy
education for undergraduate students. In the emerging era of Artificial Intelligence and the smart society, where
students are increasingly required to determine the reliability of information independently, it is essential that they
develop the skills to search for, evaluate, and apply health information effectively. Therefore, we hope that the findings
of this study will contribute to the development of both formal and informal eHealth literacy education opportunities
in Japanese universities, fostering students’ ability to become effective and responsible seekers of online health
information.
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