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ABSTRACT

The integration of communication processes occurs when conventional and
digital communication patterns are used simultaneously, allowing
communication activities to take place both face-to-face and through
mediated channels. This condition has become increasingly relevant as the
need for health information grows more dynamic and is obtained from diverse
sources. This study aims to analyze the direct effect of information sources
on learning factors and the effectiveness of health communication, the direct
effect of learning factors on the effectiveness of health communication, and
the indirect effect of information sources on the effectiveness of health
communication through learning factors. The main concepts examined in this
study include information sources, learning factors, and health
communication effectiveness. This research employed an explanatory
quantitative approach involving 97 students from Grade X and XI at SMA
Sejahtera 1 Depok City. Data were collected through a survey using a Google
Form questionnaire and analyzed using multivariate analysis. The results
indicate that information sources have a direct and significant effect on both
learning factors and the effectiveness of health communication. Learning
factors also have a direct and significant effect on the effectiveness of health
communication. However, learning factors do not mediate the relationship
between information sources and health communication effectiveness. Future
studies are recommended to involve a larger sample size and adopt a mixed-
methods approach to allow for comparative analysis, such as multi-group
analysis.

Keywords: Learning Factors; Communication Integration; Health
Communication; Social Media; Information Sources

INTRODUCTION
The integration of communication processes occurs when conventional and digital

communication patterns are used together, allowing communication activities to
take place both face to face and through mediated channels. This condition has
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become increasingly common as information needs grow more dynamic and are
fulfilled through multiple sources rather than a single channel. In contemporary
society, individuals actively combine interpersonal communication, digital media,
and online platforms to access information, particularly in the context of health
(Fernandez et al., 2025; Johansson & Johansson, 2023).

Information sources are not merely understood as tools or repositories of
information, but as part of a broader information ecosystem that shapes how
individuals search for, interpret, and use information. Chatterjee (2017) defines
information sources as entities that provide information in both printed and digital
forms, including experts, institutions, documents, and electronic media. This
perspective is expanded by Soderlund and Lundin (2017), who emphasize the
interactive dimension of information sources, positioning them as spaces where
individuals engage in evaluating and interpreting information. Previous studies
indicate that health information can be obtained through various channels, such as
mass media, digital media, social media, health applications, family members, and
peers (Chen et al., 2025; Cohen et al., 2025; Montagni et al., 2018).

Health communication has emerged as an important field of study in response to
these developments. Health communication refers to the process of designing,
delivering, and exchanging health-related messages with the aim of influencing
knowledge, attitudes, decision-making, and health behaviors (Harrington, 2015;
Zhao & Zhang, 2017). Effective health communication is not limited to message
transmission but involves audience understanding, engagement, and the ability to
apply information in real-life contexts. In this sense, the effectiveness of health
communication is closely related to how individuals process and learn from the
information they receive (Stauch et al., 2025).

Students represent a critical group in health communication research. As
adolescents, students are in a developmental phase characterized by curiosity,
identity exploration, and increased exposure to risk-taking behaviors. At the same
time, they often face challenges related to limited health literacy and restricted
access to reliable health information. Studies show that students actively seek health
information related to healthy eating, reproductive health, mental health, and
healthy lifestyles, particularly when direct communication within families is limited
or considered sensitive (Harianti et al., 2021; Kim et al., 2019).

The increasing use of social media and digital health applications has significantly
transformed students’ health information-seeking behavior. Social media provides
fast access, interactivity, and peer support, making it a popular source of health
information among adolescents (Cohen et al., 2025; Mustofa & Sani, 2024). Health
applications are also designed to support health monitoring, information access, and
behavior change, offering flexibility in terms of time and place (Montagni et al.,
2018; Peng et al., 2016). However, despite these advantages, digital health
information also raises concerns related to misinformation, credibility, and users’
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ability to evaluate content quality (Afful-Dadzie et al., 2021; McKinnon et al.,
2020).

Learning factors play an important role in determining whether exposure to health
information leads to effective health communication. Learning factors such as
motivation to learn, intensity of information use, and perceived information
sufficiency influence how individuals engage with and process health messages.
According to Zhou and Roberto (2022), perceived information insufficiency can
motivate individuals to seek additional information and engage more deeply in
learning processes. In the context of adolescents, family support, peer interaction,
and digital media exposure contribute to learning motivation and information
engagement, which in turn affect health-related understanding and decision-making
(Cohen et al., 2025; Wang et al., 2024).

Although previous studies have examined health information sources, learning
processes, and health communication outcomes, limited research has focused on
how these elements interact among students. Specifically, the role of learning
factors as a potential mechanism linking information sources and health
communication effectiveness remains underexplored. Understanding these
relationships is essential for developing health communication strategies that are
appropriate for students’ information-seeking behavior and learning characteristics.
Therefore, this study aims to examine the direct effects of information sources on
learning factors and health communication effectiveness, the direct effect of
learning factors on health communication effectiveness, and the indirect effect of
information sources on health communication effectiveness through learning
factors among senior high school students.

LITERATURE REVIEW
Information Sources in Health Communication

Information sources play a central role in shaping how individuals access, interpret,
and use health information. Information sources are commonly defined as entities
that provide information in printed, digital, or interpersonal forms, including
experts, institutions, media, and social networks (Chatterjee, 2017). Rather than
functioning only as channels, information sources form part of an interactive
ecosystem where individuals actively engage in searching, evaluating, and
interpreting information (Séderlund & Lundin, 2017).

Previous studies show that health information is obtained through a wide range of
sources, such as mass media, digital media, social media platforms, health
applications, family members, and peers (Chen et al., 2025; Cohen et al., 2025;
Montagni et al., 2018). Among adolescents and students, interpersonal sources such
as parents and peers remain important due to trust, emotional closeness, and shared
experiences. At the same time, digital sources offer speed, convenience, and
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anonymity, which are particularly appealing when accessing sensitive health topics
(Harianti et al., 2021).

Social media has become one of the most dominant health information sources
among young people. Platforms such as Instagram, TikTok, and YouTube allow
users to access health-related content, interact with others, and share personal
experiences. Studies indicate that adolescents frequently use social media to obtain
information related to diet, fitness, mental health, and reproductive health (Cohen
et al., 2025; Koya et al., 2024). However, the credibility of information on social
media remains a major concern, as content is often produced by non-experts and
may contain misinformation or misleading claims (Afful-Dadzie et al., 2021).
Health applications represent another growing source of health information. These
applications are designed to support health monitoring, information access, and
behavior change by allowing users to track activities, symptoms, or goals (Peng et
al., 2016). Research shows that students perceive health applications as useful
because they are accessible anytime and anywhere, although concerns about
privacy, effectiveness, and trust may limit their consistent use (Montagni et al.,
2018; Bautista & Schueller, 2023).

Learning Factors in Health Information Processing

Learning factors refer to internal processes that influence how individuals engage
with, process, and apply information. In the context of health communication,
learning factors commonly include motivation to learn, intensity of information use,
and perceived information sufficiency. These factors determine whether exposure
to information leads to meaningful understanding and informed decision-making.
Motivation to learn plays a crucial role in health information seeking. Individuals
who perceive health issues as relevant or risky are more motivated to search for
information and engage with health messages (Zhou & Roberto, 2022). Among
students, motivation is influenced by personal experiences, peer discussions, family
communication, and exposure to digital media (Cohen et al., 2025). A supportive
social environment can strengthen students’ confidence and willingness to learn
about health-related topics (Wang et al., 2024).

Intensity of information use refers to how frequently and actively individuals search
for, consume, and apply information. Studies suggest that repeated exposure and
active engagement with health information increase familiarity, comprehension,
and retention (Schéfer et al., 2021). In digital contexts, social media and health
applications encourage frequent interaction, which can enhance learning intensity
but also increase exposure to unverified information (Freeman et al., 2023).
Perceived information sufficiency describes an individual’s perception of having
enough information to make informed decisions. According to the Risk Information
Seeking and Processing Model, individuals are motivated to seek information when
they feel their current knowledge is insufficient (Zhou & Roberto, 2022). When
students perceive information as sufficient, they are more confident in evaluating
health messages and deciding whether to act on them.

1109



INTERACTION: Jurnal Pendidikan Bahasa Vol. 12, No.4; Desember 2025
P-ISSN: 2406-9558; E-ISSN: 2406-9566

Effectiveness of Health Communication

Health communication effectiveness refers to the extent to which health messages
achieve their intended outcomes, such as increasing attention, improving
understanding, enhancing engagement, shaping perspectives, and encouraging
healthy behaviors. Effective health communication goes beyond message delivery
and involves audience comprehension, trust, and the ability to translate information
into action (Harrington, 2015; Stauch et al., 2025). Research indicates that health
communication is more effective when audiences actively engage with information
and perceive it as relevant and credible. Among adolescents, effective health
communication has been linked to improved dietary behaviors, increased physical
activity, and better reproductive health awareness (Cushing et al., 2021; Schaafsma
et al., 2024). Digital platforms can enhance effectiveness by offering interactive
features, peer support, and personalized content, although their impact depends
heavily on users’ ability to evaluate information quality (Zimmermann & Tomcezyk,
2025).

METHOD
Design and Sample

This study employed a quantitative explanatory research design. Explanatory
research aims to examine causal relationships among variables and explain why a
particular phenomenon occurs by testing the relationships between independent,
mediating, and dependent variables. This design was considered appropriate
because the study sought to analyze the effects of information sources on learning
factors and health communication effectiveness among students. The population of
this study consisted of students at SMA Sejahtera 1, located in Depok City, West
Java, Indonesia. The sample was selected using purposive sampling, a non-
probability sampling technique in which participants are deliberately chosen based
on specific criteria relevant to the research objectives. The criteria for sample
selection included students who had accessed or received health-related information
through social media, health applications, family discussions, or peer interactions,
particularly regarding healthy eating, reproductive health, and healthy lifestyle
behaviors. Based on these criteria, a total of 97 students from Grade X and Grade
XI participated in the study. This sample size was considered adequate for Partial
Least Squares Structural Equation Modeling (PLS-SEM), which is suitable for
exploratory and explanatory models with relatively small samples.

Instrument and Procedures

Data were collected using a structured questionnaire designed to measure the three
main variables: information sources, learning factors, and health communication
effectiveness. The questionnaire consisted of closed-ended statements developed
based on relevant literature and previous empirical studies. Information sources
were measured through indicators related to family, peers, social media, and health

1110



INTERACTION: Jurnal Pendidikan Bahasa Vol. 12, No.4; Desember 2025
P-ISSN: 2406-9558; E-ISSN: 2406-9566

applications. Learning factors were measured using indicators of learning
motivation, intensity of information use, and perceived information sufficiency.
Health communication effectiveness was measured through indicators such as
attention, clarity of understanding, engagement, perceived importance, perspective
formation, and overall effectiveness. All questionnaire items were measured using
a four-point Likert scale ranging from 1 (never/disagree) to 4 (always/agree). The
use of a four-point scale was intended to reduce neutral responses and encourage
clearer participant choices. The questionnaire was distributed online using Google
Forms to facilitate data collection and ensure accessibility for respondents. Prior to
distribution, students were informed about the purpose of the study and assured that
their responses would remain confidential and used solely for research purposes.
Participation was voluntary, and respondents completed the questionnaire
independently within the designated time period.

Data Analysis

The collected data were analyzed using descriptive and inferential statistical
techniques. Descriptive analysis was conducted to summarize respondents’
demographic characteristics, including age and gender. Inferential analysis was
carried out using Partial Least Squares Structural Equation Modeling (PLS-SEM)
to test the hypothesized relationships among variables. PLS-SEM analysis was
conducted in two main stages: evaluation of the measurement model (outer model)
and evaluation of the structural model (inner model). The measurement model was
assessed by examining convergent validity, discriminant validity, and reliability.
Convergent validity was evaluated using outer loading values and average variance
extracted (AVE), while discriminant validity was assessed using the Heterotrait—
Monotrait ratio (HTMT). Reliability was examined through composite reliability
values. The structural model was evaluated by analyzing path coefficients, t-
statistics, and p-values to determine the significance of direct and indirect effects.
Additional assessments included the coefficient of determination (R?), effect size
(f?), predictive relevance (Q?), and model fit indices. Bootstrapping procedures
were applied to test the significance of the relationships among information sources,
learning factors, and health communication effectiveness.

RESULT AND DICSUSSION

This results and discussion section presents research findings regarding the
relationship between information sources (independent), learning factors
(mediation), and the effectiveness of student health communication (dependent)
among students at SMA 1 Sejahtera Depok. The focus of the study is directed at
how students obtain and interpret health information including issues of healthy
eating patterns, reproductive health, and healthy lifestyle behaviors. As well as how
health information is discussed and processed in everyday life experiences. The
discussion is adjusted to the research objectives, namely (1) information sources
directly influence learning factors by students; (2) information sources directly
influence the effectiveness of student health communication; (3) learning factors
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directly influence the effectiveness of student health communication; (4)
information sources indirectly influence the effectiveness of student health
communication through learning factors. The research results will be discussed
descriptively to describe the characteristics of respondents, and inferential analysis
to evaluate the relationship between variables in accordance with the research
objectives on 97 respondents who emphasize direct and indirect influences within
a mediation framework. Inferential analysis is carried out through SEM-PLS-based
procedures, namely evaluation of measurement models and evaluation of structural
models.

Demographic Characteristics
The demographic characteristics of the respondents are described to illustrate the
basic profile of the students involved in the study. Data include the age and gender

distribution of the 97 respondents.

Table 1. Respondents' Age Characteristics

No. Category Amount | Percentage

1. | 15 years 30 31.0

2. | 16 years 50 51.5

3. | 17 years 17 17.5
Total 97 100

Based on Table 1, it shows that respondents were dominated by 16-year-old students
with 50 respondents (51.5%), followed by 15-year-old respondents with 30 people
(31%), and 17-year-old students with 17 respondents (17.5%). This finding can be
interpreted that the description of behavior and responses to health issues are more
reflected in the 16-year-old group, especially regarding involvement in discussing
health issues such as healthy eating patterns, reproductive health, and healthy living
behaviors. This means that the behavioral patterns and responses of this age group
are the most dominant representation compared to respondents aged 15 and 17
years.

Meanwhile, the data in Table 2 shows a relatively balanced gender composition of
respondents, although male respondents predominated at 53 (54.6%). Female
respondents also represented 44 (45.5%). This finding suggests that the experiences
and responses described were slightly more representative of male respondents,
particularly regarding their involvement in discussing health issues such as healthy
eating, reproductive health, and healthy lifestyles.

Table 2. Respondent Gender Characteristics

No. | Category Amount | Percentage
1. | Man 53 54.6
Woman 44 45.4
Total 97 100
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Evaluation of Measurement Model

The evaluation of the measurement model aims to ensure the quality of the
measuring instrument, that the indicators used have met the validity and reliability
criteria, making it suitable for use in the model. In other words, the evaluation of
the measurement model is carried out to ensure that convergent validity and
discriminant validity are truly valid. Convergent validity is defined as an outer
loading >0.60 and an average variance extracted or AVE >0.50. Discriminant
validity is measured through the Heterotrait-Monotrait Ratio or HTMT which is
<0.90. The reliability value is measured through the Composite Reliability result
>(.70. Other tests related to model fit are carried out through goodness of fit to see
the model's ability to explain and predict.(Hair et al., 2022). The evaluation was
conducted in two stages because in stage 1 there were several invalid indicators that
had to be removed from the model as seen in Figure 1.

M1 Motivasi belajar M2 Intensitas M3 Kecukupan

\ PemanfaataTn Informasi Informasi

0.837 0.873

Y1 Attention

M. Faktor 0764/ Y2 Kejelasan
Belajar - /'
0642 Y3 Engagement
I

0721 Y4 Kepentingan

X1 Keluarga

X2 Teman

X3 Media Sosial

X. Sumber Y. Efektivitas
X4 Aplikasi Informasi Komunikasi 0670

Kesehatan \Y‘S Perspektif

Y6 Efektivitas
Umum

Figure 1. Stage 1 of Measurement Model Testing
(Before Indicator Deletion)

The measurement model shown in Figure 1 displays testing when all indicators are
still complete. Based on the figure, indicator X1 (family) in the information source
construct and M3 (information sufficiency) in the learning factor construct have
outer loading values of 0.273 <0.60 and 0.003 <0.60, respectively, so it can be said
that both indicators are considered invalid. Thus, both indicators, namely family
and information sufficiency, must be removed or deleted from the model. Also, it is
necessary to conduct a second stage of measurement evaluation testing. The
evaluation test of the measurement model stage 2 can be seen in Figure 2 and Table
3. As seen, the data shows that all indicators have an outer loading value >0.60.
This can be interpreted as all indicators for each construct are considered valid. The
data also shows the reliability values of the three constructs: information sources
(0.845), learning factors (0.733), and health communication effectiveness (0.868)
have a composite reliability value greater than 0.70, so it is said to be reliable or
consistent.
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Figure 2. Stage 2 of Measurement Model Testing
Other data in Table 3 shows that the AVE values for the information source
construct (0.731), learning factor (0.506), and health communication effectiveness
(0.524) are greater than 0.50. Thus, convergent validity is met because the
constructs explain more than 50% of the variables in their indicators. In other
words, the indicators in this study adequately represent or align with their
constructs.

Table 3. Composite Reliability Test Results and Averaged Variance
Extracted(AVE)

Variables and Indicators ngat;;g IC;ZZ";’ IZLZZ;’ AVE

X. Information Sources 0.845 0.731
X2 Friends 0.652
X3 Social Media 0.845
X4 Health App 0.564
M. Learning Factors 0.733 0.506
M1 Learning Motivation 4
M2 Intensity of Information 0.83

o 0.875
Utilization
Y. Communication Effectiveness 0.868 0.524
Y1 Attention 0.764
Y2 Clarity 0.645
Y3 Engagement 0.808
Y4 Interests 0.722
Y5 Perspective 0.722
Y6 General Effectiveness 0.673

Table 4 displays the results of the discriminant validity test using the Heterotrait-
Monotrait Ratio (HTMT). Based on the data in the table, it is known that the
constructs, namely the information source factor, learning factor, and
communication effectiveness, have met the discriminant validity criteria because
they have an HTMT value <0.90. This means that all constructs do not have
overlapping symptoms or are considered different from each other. However, the
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value of 0.836 for the information source construct and the learning factor needs to
be underlined, because it indicates that the two are almost similar, but are still
considered different because the HTMT value is still below the threshold value.

Table 4. Results of Discriminant Validity Test (HTMT)

M. Learning Factors X. Information Sources
X. Information 0.836
Sources
Y. Communication
Effectiveness 0.405 0.580

Based on the description of the measurement model evaluation, which shows that
all tests have met the criteria for convergent validity (outer loading and average
variance extracted or AVE), discriminant validity (Heterotrait-Monotrait Ratio or
HTMT), and reliability, the structural model evaluation can now be conducted.

Structural Model Evaluation

Structural model evaluation was conducted to examine the relationships between
constructs through path coefficients, including assessing model capability through
determination coefficients using r-square, f-square, predictive relevance, and model
fit. Decision-making criteria for path coefficient influence were based on p-values
<0.05 and t-values >1.96.(Hair et al., 2022).The results of the structural model
evaluation test for the relationship between variables can be seen in Figure 2 and
Table 5. As seen in the Figure and Table below, there is a significant influence of
information sources on learning factors (p=0.000<0.05; t=6.207>1.96). The data
also shows a positive path coefficient because the original sample value (O) is
0.469. This means that when information sources increase, the learning factor will
also increase by 0.469. The sample mean (M) value is 0.476 and the standard
deviation (STDEV) is 0.076. At the indicator level, social media (t=15.732) is the
most dominant indicator of the information source construct that influences the
intensity of information utilization indicator (t=24.436) in the learning factor
construct.

These findings indicate that exposure to health information obtained through
discussions about healthy eating, reproductive health, and healthy lifestyles with
parents/friends, social media, and health apps can improve students' learning
factors, such as motivation, intensity of information utilization, and adequacy of
health information. However, this study found that social media was the most
dominant source of information in shaping learning factors, particularly in terms of
intensity of information utilization. This encourages students to be more active in
seeking, sorting, and utilizing the health information they obtain. Consistent with
this, previous studies have shown that adolescents tend to obtain health information
from a combination of digital sources (social media) and interpersonal sources such
as parents. Meanwhile, adolescents' online health information-seeking behavior is
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largely influenced by their skills in searching and evaluating information, as well
as parental support.(Gulec et al., 2022; Saraipour et al., 2025; Stauch et al., 2025).

M1 Motivasi belajar M2 Intensitas
Pemanfaatan Informasi

14252 24436

Y1 Attention
M. Faktor\ Qs Kejelasan

0000 Belajar 0037 9020

X2 Teman / \‘
5708

X3 Media Sosial 4— 15732 —3 0,001
4705

2876 Y3 Engagement

4321 —

Qsozz —

3015 Y4 Kepentingan
X. Sumber Y. Efektivitas )
Informasi Komunikasi 3.570

\Y‘S Perspektif

Y6 Efektivitas
Umum

X4 Aplikasi
Kesehatan

Figure 3. Structural Model Testing (Relationships Between Variables)

Other findings also showed the same results, namely the influence of information
sources on the effectiveness of student health communication (p = 0.001 < 0.05; t
=3.291 > 1.96). The nature of the path coefficient influence is also positive because
it has a positive original sample (O) value of 0.292. This means that when
information sources increase, the effectiveness of student health communication
also increases by 0.292. The sample mean (M) value is 0.310 and the standard
deviation (STDEV) is 0.089. This study also found that information sources are
able to influence the effectiveness of student health communication. The ability of
information sources to influence learning factors shows interesting results, because
if we look at the t value for each indicator, it can be seen that social media (t =
15.732) is an indicator that influences the construct of health communication
effectiveness, especially the attention indicator (t = 9.020) and engagement (t =
9.821).

The findings indicate that overall information exposure can come from discussions
about healthy eating patterns, reproductive health, and healthy lifestyle behaviors
with parents/friends, social media, and health applications, increasing the
effectiveness of health communication such as attention, clarity of understanding,
involvement, interest, the formation of new insights, and assessment of general
effectiveness. This is in line with previous studies that adolescents' online health
information-seeking behavior is related to health literacy, and parental factors that
contribute to shaping how adolescents access and process health information.
(Tercova et al., 2025)However, this study found something interesting because
social media is the most powerful source of health information that increases the
effectiveness of students' health communication, specifically making students pay
more attention to the content of discussions or health messages and more actively
engage in discussions and seek further information related to these issues. Previous
studies emphasized that student engagement with health information on social
media is strongly influenced by trust in the platform, other users/peers, and content.
Furthermore, social media interaction features such as Instagram (polls, quizzes,
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question stickers) are designed to encourage student participation and processing of
message information.(Freeman et al., 2023).

Another direct influence finding comes from the significant influence of learning
factors on the effectiveness of student health communication (p=0.037<0.05;
t=2.093>1.96). The path coefficient of the learning factor construct on
communication effectiveness is also positive because the original sample value (O)
is 0.225. The sample mean (M) value is 0.250 and the standard deviation (STDEV)
is 0.108. An interesting finding also shows the indicators of the learning factor
construct that most strongly influence the effectiveness of student health
communication. The data in Figure 3 shows the t value for the intensity of
information utilization (t=24.436) as the indicator that most influences the
effectiveness of student health communication, especially for the indicators of
attention (t=9.020) and engagement (t=9.821). In other words, the more intensely
students utilize health information, for example, actively seeking, filtering, and
applying information, the more likely they are to pay attention to health messages
or discussions and be more involved in communication processes such as healthy
eating patterns, reproductive health, and healthy lifestyle behaviors. This finding is
in line with the finding that orientation towards seeking health information and
health literacy in students is related to more active health behavior.(You & Ahn,
2025). In the context of social media, student engagement with health information
is related to platform-based beliefs.(Freeman et al., 2023), and the design of health
dissemination through social media is aimed at increasing student
engagement.(Zimmermann & Tomczyk, 2025).

Table 5. Direct Influence Path Coefficients

Path Original | Sample Standard T P
Coefficient Sample( | Mean(M Deviation Statistics(|O | Val
0) ) (STDEV) /STDEV]|) | ues

X. Information
Sources -> 0.00
M. Learning 0.469 0.476 0.076 6,207 0
Factors
X. Information
Sources -> 0.00
Y. 0.292 0.310 0.089 3201 | 1
Communication
Effectiveness
M. Learning
Factors -> 0.03
Y. 0.225 0.250 0.108 2,003 | -
Communication
Effectiveness

Table 6 presents the results of the data processing for the indirect influence path
coefficient. Based on the table, this study found that learning factors were unable
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to mediate the influence of information sources on the effectiveness of students'
health communication (p=0.072>0.05; 1.804<1.96). Although there was no
mediation, the data processing results showed that this path coefficient was
unidirectional because the original sample value (O) was positive at 0.106. The
sample mean (M) value was 0.120 and the standard deviation (STDEV) was 0.059.
These findings indicate that the influence of information sources on the
effectiveness of students' health communication did not occur through learning
factors as an intermediary. Therefore, it can be said that increased exposure to
information from discussions with parents, friends, social media, and health
applications is more accurately understood as directly driving the effectiveness of
health communication. However, the direction of the coefficient remained positive
indicating a tendency for a unidirectional relationship, although the magnitude of
the indirect effect was not yet strong enough to be declared significant. This finding
is consistent with previous studies that illustrate that information sources directly
drive the effectiveness of health communication. Communication between parents
and adolescents (students) is correlated with increasing adolescent self-efficacy in
seeking health information and health services.(Javidi et al., 2025). In addition,
other studies show that when parents become a source of information, it encourages
higher levels of health-promoting behavior in adolescents.(You & Ahn, 2025)In the
digital realm, exposure to social media and health apps is associated with
adolescents' belief in action and attitude change, thus confirming that exposure to
digital channels can be a direct pathway to student health
communication.(Kirkpatrick & Lawrie, 2024; Martinez-Garcia et al., 2023).

Table 6. Indirect Effect Coefficient (Specific Indirect Effect)

Path Original | Sample Standard T Statistics | P
Coefficient Sample Mean Deviation (|(O/STDEV | Val
(0) ™M) (STDEYV) D ues

X. Information
Sources ->
M. Learning 0.07
Factors -> 0.106 0.120 0.059 1,804 | )
Y.
Communication
Effectiveness

Table 7 displays the results of the coefficient of determination (r-square) data
processing. Based on the data in the table, an r-square value of 0.220 indicates that
the information source contributes 22% to the learning factor, with the remaining
78% being contributed by variables not examined in this study. Meanwhile, the data
also shows an r-square value of 0.198, indicating that the information source and
learning factor together contribute 19.8% to the effectiveness of health
communication. The remaining 80.2% is contributed by other constructs not
examined in this study. As with previous studies, the credibility of the information
source is(Jenkins et al., 2020; L. Wang et al., 2024), trust in health
institutions(Niederdeppe et al., 2025), health literacy(Ban et al., 2024; Taba et al.,
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2022)It determines whether messages are received, supported by the public, and
whether communication is effective. It plays a major role in students' ability to
understand, evaluate, and use health information.

Table 7. Results Of Rsquare Data Processing

Variables R Square | R Square Adjusted
M. Learning Factors 0.220 0.212
Y. Communication
Effectiveness 0.198 0.181

The following description provides information about Table 8 for the results of the
model fit test using SRMR and NFI values. Based on the data in the table, the
SRMR (0.100) and NFI (0.577) values indicate that the measurement model is
considered appropriate or fit. This is in line with what is described bySchermelleh-
Engel & Moosbrugger (2003)The SRMR value range of 0.08-0.10 indicates that the
model is acceptable. Likewise, the NFI value indicates a good fit, but it is relatively
low, because the closer the NFI value is to 1, the better the fit.(Hair et al., 2022).

Table 8 Model Fit
Saturated | Estimated
Model Model
SRMR 0.100 0.100
NFI 0.577 0.577

Table 9 displays the results of data processing on predictive relevance through
blindfolding testing. Predictive relevance (Q2) is used to determine whether the
model truly has the ability to predict the value of the endogenous variable. In other
words, this test is conducted to determine the ability of information sources to
predict learning factors. It also examines the ability of information sources and
learning factors together to predict the effectiveness of students' health
communication. If Q2 is greater than 0, then the model has predictive relevance.
Based on Table 10, the Q2 values for the learning factor (0.152) and health
communication effectiveness (0.076) are greater than 0, thus the model is
considered to have predictive relevance for both endogenous variables.
Furthermore, the large Q2 value for the learning factor indicates the information
source's predictive ability for that construct is relatively stronger, compared to the
model's predictive ability for the information source and learning factors on health
communication effectiveness.

Table 9 Predictive relevance test (blindfolding)

. Q* (=1-
Variables SSE/SSO)
M. Learning Factors 0.152
Y. Communication
Effectiveness 0.076
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CONCLUSION

The research conclusion summarizes the research results described previously. The
research findings indicate that information sources have a direct and significant
influence on student learning factors and the effectiveness of health
communication. In the information source construct, social media is the strongest
indicator, especially in encouraging the intensity of health information utilization
in the learning factor, and increasing the indicators of attention and engagement in
the effectiveness of student health communication. Furthermore, learning factors
are also proven to have a significant influence on the effectiveness of health
communication, especially with the intensity of information utilization as the most
dominant indicator in strengthening students' attention and engagement in effective
health communication. However, this study also found that learning factors were
unable to mediate the influence of information sources on the effectiveness of
student health communication, so the main influence pathway occurs more through
the direct influence of information sources on health effectiveness, and not through
the intermediary mechanism of learning factors. Future research needs to expand
the scope of the design to provide a broader explanation of the relationships
between variables. This is because this study used only a quantitative approach and
involved a relatively small sample. Therefore, further studies are recommended
using a larger sample to allow for comparative analysis, such as multi-group
analysis (MGA) to examine differences in influence patterns based on student
characteristics, level of media use intensity, and dominant information source
category. Future research could also combine a mixed methods approach with
interviews or focus group discussions (FGDs) to further explore why learning
factors do not act as mediators.
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