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ABSTRACT

Introduction: Adolescents are particularly vulnerable to smoking initiation, and limited knowledge of smoking-related
health risks may contribute to early smoking. Video-based health education may improve students’ understanding of
smoking hazards. This study assessed changes in eighth-grade students’ knowledge following a video-based health
education session.

Methods: This quasi-experimental study used a one-group pretest—posttest design involving 75 eighth-grade students
at SMPN 1 Kaliwedi, Cirebon. Students’ knowledge of smoking hazards was measured using a 19-item questionnaire
adapted and translated from a previously validated instrument. The intervention consisted of a video-based health
education session, after which knowledge was reassessed using the same questionnaire. Normality was assessed using
the Kolmogorov—Smirnov test, and pretest and posttest scores were compared using the Wilcoxon signed-rank test.

Results: At pretest, 53.3% of students had low knowledge, 45.4% had moderate knowledge, and 1.3% had high
knowledge of smoking hazards. At posttest, 98.7% had high knowledge, 1.3% had moderate knowledge, and none had
low knowledge. The Wilcoxon signed-rank test showed higher posttest than pretest knowledge scores (pretest mean =
9.51, SD = 2.617; posttest mean = 18.13, SD = 0.920; p < 0.001), representing an immediate within-group increase
following the intervention.

Conclusion: Participation in a single video-based health education session was associated with an immediate increase
in students’ knowledge of smoking hazards. These findings provide preliminary support for the potential utility of
audiovisual educational media in school health programmes. Future research should assess long-term knowledge
retention, attitudinal changes, and behavioural outcomes.
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INTRODUCTION

Tobacco use remains a major public-health concern worldwide (1). In Indonesia, national school-based surveys document
substantial tobacco use among adolescents, including students aged 13-15 years (2,3). At the population and youth levels,
socioeconomic context and exposure to anti-smoking messages have been examined in relation to tobacco consumption and
smoking behaviour (4,5), and e-cigarette use has been documented among Indonesian adolescents (6). Together, these
findings support continued prevention efforts during adolescence.

Studies in Indonesia have identified sociodemographic and contextual factors associated with adolescent smoking (7).
Smoking-related beliefs and Health Belief Model constructs have also been associated with smoking behaviour among
school-age adolescents (8). Peer influence and social acceptance are additional factors associated with smoking among
school students (9). Qualitative research with Indonesian adolescents has identified peer pressure, parental smoking,
masculinity, and curiosity as smoking-related factors, while recent repeated GYTS analyses found that lack of knowledge
about the dangers of tobacco smoke and secondhand smoke was associated with adolescent tobacco use (10,11). Related
Indonesian studies have also examined e-cigarette use, smokeless tobacco use, and social-capital-based smoking cessation
among adolescents (12—14). These findings provide a rationale for school-based prevention approaches that address
modifiable knowledge and social influences.

Indonesian research indicates that adolescent smoking is associated with factors such as parental smoking, age, and sex
(15). Peer and parental tobacco use are also associated with adolescents’ intention to smoke in other settings (16). A
systematic review of school-based smoking-prevention interventions in low- and middle-income countries found that
programmes use multiple intervention functions, theoretical constructs, and culturally adapted components (17). More
broadly, a systematic review and meta-analysis found that video-based approaches in health education can improve
knowledge acquisition and attitudes, although effects vary across contexts and outcomes (18). This evidence supports
evaluating engaging, school-based media approaches in specific local settings.

Digital and media-based approaches may be relevant to adolescent smoking prevention, particularly because access to e-
cigarette information and adolescents’ knowledge and attitudes have been associated with e-cigarette use (6). Smoking-
related beliefs and media literacy have also been associated with smoking behaviour, attitudes, and susceptibility among
adolescents (8,19). In intervention studies, WhatsApp-based smoking education has been evaluated among Indonesian high-
school students, while a mixed-methods programme using the co-production of anti-smoking videos reported improved
psychological empowerment and supported smoking-prevention engagement (20,21). The Cognitive Theory of Multimedia
Learning provides a framework for designing multimedia lessons that integrate verbal and visual information (22).

Although video-based health education has shown promise in other settings, its implementation in Indonesian junior high
schools remains limited, and evidence on its effectiveness within local school contexts is scarce. Preliminary classroom
observation at SMPN 1 Kaliwedi, Cirebon District, suggested that students' knowledge of smoking hazards was low and that
health education at the school has generally relied on lecture-based delivery. While prior studies have established that video-
based education can improve smoking-related knowledge, it remains unclear whether this approach yields comparable gains
among junior high school students in similar regional school settings. This study therefore contributes context-specific
evidence on the effect of video-based health education on students' knowledge of smoking hazards at SMPN 1 Kaliwedi,
within the framework of an already-established intervention model.

METHODS

Research Type

This study used a quantitative, quasi-experimental, one-group pretest—posttest design to assess changes in students’
knowledge of smoking hazards before and after video-based health education. The independent variable was the video-based
health education programme, and the dependent variable was students’ knowledge of smoking hazards at SMPN 1 Kaliwedi.

Population and Sample/Informants

The sampling frame comprised 244 eighth-grade students aged 13-14 years who were enrolled at SMPN 1 Kaliwedi on 17
October 2024. The minimum sample size of 75 was calculated using Slovin’s formula with a 10% margin of error. This
population-based calculation did not use an expected effect size or statistical power for the paired pretest—posttest
comparison. Students were selected using simple random sampling: all 244 eighth-grade students on the school roster were
assigned sequential numbers, and 75 were selected using a computer-generated random-number sequence. Inclusion criteria
were enrolment in grade VIl and willingness to participate; exclusion criteria were non-cooperation during data collection or
incomplete questionnaire responses. All 75 selected students were invited to participate; written parental/guardian consent
and student assent were obtained for all 75. None declined, was excluded, or was replaced before data collection, and all
completed both the pretest and posttest, yielding a final analytical sample of 75.

Research Location

This study was conducted at SMPN 1 Kaliwedi, located in Desa Prajawinangun Kulon, Kecamatan Kaliwedi, Kabupaten
Cirebon, Indonesia. The intervention and data-collection activities took place in the school auditorium, which provided a
controlled and conducive environment for the educational sessions. The study was conducted on 17 October 2024 and was
implemented separately for three eighth-grade classes to accommodate their respective class schedules. Each class
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participated in a single intervention session consisting of a 30-minute pretest, a 30-minute educational video, a 15-minute
discussion, and a 30-minute posttest, resulting in a total duration of approximately 105 minutes per class. The intervention
was conducted sequentially for classes 8A, 8B, and 8C according to the school schedule. The location was selected because
of its accessibility, availability of facilities for video projection, and the presence of a relatively homogeneous sample of eighth-
grade students. Conducting the study on the school premises provided a familiar setting, minimised external distractions, and
allowed the researchers to monitor student engagement during the video-based health education sessions.

Instrumentation or Tools

Students’ knowledge of smoking hazards was measured using a 19-item questionnaire adapted from the instrument
developed by llyati Syarfa (23). The original instrument was translated into Bahasa Indonesia and adapted to reflect the local
curriculum context and the educational content delivered in this study. The adaptation involved reviewing the wording and
relevance of each item to ensure that the questions were understandable and appropriate for the study population. The
adapted questionnaire assessed general knowledge of smoking and its immediate and long-term health consequences. Each
correct response received a score of 1, whereas incorrect or unanswered items received a score of 0. Total scores were
categorised as low, moderate, or high knowledge according to the percentage of correct responses (<56% = low, 56—75% =
moderate, >75% = high). The adapted questionnaire demonstrated high internal consistency in the current study sample (n
= 75), with a Cronbach’s alpha coefficient of 0.912. The instrument was administered before and after the intervention. The
educational programme was delivered through an interactive video presentation using a projector, incorporating visual and
auditory elements to present the educational content.

Data Collection Procedures

Data collection was conducted in several structured stages. First, the researchers obtained formal permission from the school
administration and coordinated with teachers to explain the purpose and procedures of the study. After approval was secured,
written informed consent was obtained from the students’ parents or guardians, and student assent was obtained before
participation. Students were informed that participation was voluntary and that they could decline or withdraw from the study
at any time.

Before the intervention, a pretest questionnaire was administered to assess students’ baseline knowledge of the hazards of
smoking. The video-based health education programme was then implemented. The programme involved the presentation of
an interactive 30-minute educational video using a projector, accompanied by explanations and discussions facilitated by the
research team.

The intervention was delivered across three class sessions at SMPN 1 Kaliwedi using an identical protocol. All three classes
received the same content, a single 30-minute educational video, and the same facilitation team. Each session followed a
fixed sequence: (1) pretest (19 items, 30 min); (2) the educational video (30 min in total, in Bahasa Indonesia) via projector,
with the explicit learning objective of increasing students’ knowledge of the short- and long-term health effects of smoking; (3)
facilitated discussion (15 min); and (4) posttest (the same instrument, 30 min). The total session duration was approximately
105 minutes. “Interactive” refers to embedded pause points, live Q&A, and discussion prompts during and after the video.
The five research team members who facilitated the sessions completed standardised training on the discussion guide and
delivery protocol before data collection to support consistency across sessions. Delivery fidelity across the three sessions
was assessed using an observer checklist and review of audio recordings; this qualitative review did not identify substantial
deviations from the protocol, although fidelity was not quantified using a formal adherence score.

After the educational sessions, a posttest questionnaire identical to the pretest was administered to assess changes in
students’ knowledge. The entire data-collection process was conducted in the school auditorium on a single day across three
class sessions corresponding to the three classes. Throughout the sessions, the researchers monitored student participation
and engagement to support consistency in intervention delivery.

All collected data were securely stored and handled in a manner intended to maintain participant confidentiality and anonymity.
The structured sequence of pretest, intervention, and posttest enabled within-participant changes in knowledge of smoking
hazards to be measured.

Data Analysis

Data were managed in SPSS for Windows. Univariate analysis summarised each variable using frequencies and percentages.
For bivariate analysis, the Wilcoxon signed-rank test was used as a non-parametric paired-sample test based on the normality
assessment. Normality was evaluated using the Kolmogorov—Smirnov test, with statistical significance set at p < 0.05.

Ethical Approval

Ethical approval for the study was granted by the Ethics Committee of STIKES Cirebon (approval number
078/B/STIKesCrb/IX/2024) on 14 September 2024. Because the participants were minors aged 13—-14 years, written informed
consent was obtained from their parents or legal guardians before recruitment, and written assent was obtained from each
participant before data collection. Participation was voluntary, and participants were informed that they could withdraw at any
time without penalty. Participant confidentiality was protected by recording initials rather than full names, and all information
collected was used exclusively for research purposes. A small token of appreciation was provided in recognition of
participants’ time and cooperation, with measures taken to minimise coercion or undue influence. The data supporting the
findings of this study are not publicly available because they contain information from minor participants and are subject to
ethical and confidentiality restrictions. De-identified data may be made available from the corresponding author upon
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reasonable request and subject to appropriate ethical and institutional approval. This study was not prospectively registered
as a clinical trial or research protocol.

RESULTS

The study assessed changes in knowledge of smoking hazards following video-based health education among 75 eighth-
grade students at SMPN 1 Kaliwedi on 17 October 2024. Before the intervention, 53.3% (n = 40) of students were classified
as having low knowledge, 45.4% (n = 34) as moderate, and 1.3% (n = 1) as high (Table 1). After the intervention, 98.7% (n =
74) were classified as having high knowledge, 1.3% (n = 1) as moderate, and none as low (Table 2).

Table 1. Pretest Knowledge of Smoking Hazards
Knowledge Level Frequency (n Percentage (%

Low 40 8.3
Moderate 34 454
High 1 1.3
Total 75 100

At pretest, 53.3% of students had low knowledge, 45.4% had moderate knowledge, and 1.3% had high knowledge.
Table 2. Posttest Knowledge of Smoking Hazards

Knowledge Level Frequency (n Percentage (%
Low 0 0
Moderate 1 1.3

High 74 98.7
Total 75 100

At posttest, 98.7% of students were classified as having high knowledge, 1.3% as moderate knowledge, and none as low
knowledge.

Bivariate Analysis

Before the paired analysis, the normality of the score distributions was examined. Pretest scores were non-normally
distributed (p = 0.003), and the paired differences between posttest and pretest scores also deviated from normality (p <
0.001). Given the non-normal distribution of the paired differences and the within-participant design, the Wilcoxon signed-
rank test was used to compare pretest and posttest scores.

Table 3. Wilcoxon Test of Knowledge Before and After Intervention
Test n Median (IQR Mean = SD Min—Max Normality test P-value

Pretest 75 10 (8-11) 9.51 +£2.617 3-16 K-S: p = 0.003 —
Posttest 75 18.13 £ 0.920 15-19 K-S: p =0.001 —
18 (18-19)
Paired difference (Post - Pre) 75 8.62+2.70 2-16 K-S: p <0.001 <0.001*
8 (7-9)

Note: *Wilcoxon signed-rank test for paired comparison.

The Wilcoxon signed-rank test indicated a statistically significant difference between pretest and posttest scores (p < 0.001).
Knowledge scores increased following the intervention. The median score increased from 10 (IQR: 8—11) at pretest to 18
(IQR: 18-19) at posttest, with a median paired difference of 8 points (IQR: 7-9).

DISCUSSION

This study examined changes in students’ knowledge of smoking hazards following video-based health education at SMPN
1 Kaliwedi. The direction of the observed change is consistent with a broader literature on multimedia and health education.
Multimedia tools have been widely examined in teaching and learning (24), and students’ perceptions of multimedia learning
have been reported in health-professions education (25). In school-based settings, animation-based education has been
associated with changes in knowledge and attitudes (26), while smoking-specific studies have reported improvements in
knowledge or attitudes after video or audiovisual education (27,28). Broader reviews of school-based health interventions and
video-based education in other adolescent health topics likewise suggest potential benefits while highlighting variation in
intervention design and outcomes (29,30). The use of visual imagery, narration, and facilitated discussion in the present study
is compatible with the multimedia-learning framework described in the Introduction; however, the study did not directly
measure cognitive processing, engagement, motivation, or knowledge retention. Because knowledge was assessed
immediately after a single session in a one-group pretest—posttest design, the observed score increase should be interpreted
as an immediate within-group change rather than evidence that the video format was superior to alternative approaches or
that learning was sustained over time.

Despite the observed increase in knowledge scores, this study has several important limitations that constrain causal
interpretation and generalisability. First, the study did not include a comparison or control group; therefore, the observed
pretest-to-posttest change cannot be attributed uniquely to the video intervention, as it may partly reflect testing effects
(improved performance from having already encountered the same questionnaire at pretest) or other uncontrolled influences.
Second, the same 19-item questionnaire was administered at pretest and posttest, which may have introduced practice or
recall effects independent of learning attributable to the intervention. Third, because the posttest was administered
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immediately after the intervention, the results reflect an immediate within-group score difference rather than durable learning
and do not capture retention over time. Fourth, the intervention was delivered by research-team facilitators who were not
blinded to the study aims, raising the possibility of facilitator or demand effects, whereby students’ responses may have been
influenced by cues about the expected outcome rather than by knowledge gain alone. Fifth, students were assessed within
intact class sessions rather than individually, introducing the possibility of clustering effects (e.g., shared classroom dynamics
or peer influence during the discussion component) that were not accounted for in the analysis. Sixth, external factors such
as students’ prior exposure to anti-smoking campaigns, peer influence, and individual motivation were not measured or
controlled and may have contributed to the results. Finally, the study assessed only factual knowledge and did not evaluate
attitudes or behavioural outcomes related to smoking. Taken together, these limitations mean that the observed change
should be interpreted as an immediate within-group score difference rather than evidence of a causal effect of the video
intervention specifically, or of a durable or behaviourally meaningful impact. Future research using a controlled design,
alternate-form or delayed testing, blinded facilitation, and longer-term follow-up would help address these constraints.

A further limitation is that delivery fidelity was assessed qualitatively through an observer checklist and review of audio
recordings rather than through a formal quantitative adherence score. Although the intervention components, duration,
learning objective, and facilitator training are described, the absence of a quantitative fidelity measure limits precise
conclusions about consistency across the three sessions and the extent to which observed knowledge gains can be attributed
to specific programme components (e.g., video content versus facilitated discussion). Future studies should report a
quantitative fidelity index to strengthen reproducibility and support clearer causal interpretation.

CONCLUSION

This study found that participation in a single video-based health education session was associated with an immediate
increase in students’ knowledge of smoking hazards at SMPN 1 Kaliwedi. These findings provide preliminary evidence of the
potential utility of audiovisual educational media in school-based health promotion. However, given the one-group pretest—
posttest design, broader claims regarding intervention effectiveness, behavioural impact, or curricular efficiency cannot be
substantiated. Future research using controlled designs, longitudinal follow-up, and behavioural outcome measures is
recommended before broader policy or curricular implications are drawn.
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