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Grounded in Cognitive Load Theory (CLT), this study examined whether CLT-informed
interactive video instruction was associated with improvements in students’ cognitive
performance and learning motivation in vocational culinary education. A one-group
pretest—posttest design was employed involving 41 eleventh-grade culinary arts
students at a public vocational high school in East Java, Indonesia. Data were collected
using a 30-item cognitive test and a 35-item learning motivation questionnaire, both of
which demonstrated acceptable content validity and high internal consistency (a =
0.914 and a = 0.866, respectively). Because some variables did not meet normality

Motivation; Vocational Education. assumptions, non-parametric analyses were used. Wilcoxon signed-rank tests were

conducted to examine pre—post changes in cognitive performance and learning
motivation, while Spearman’s rho was used to examine the relationship between post-
intervention learning motivation and cognitive performance gain. The results showed
statistically significant improvements in both cognitive performance (Z = -3.650, p <
.001) and learning motivation (Z = -2.130, p = .033) following the intervention.
However, no statistically significant relationship was found between learning
motivation and cognitive performance (rs = -.188, p =.319). These findings suggest that
CLT-informed interactive video may serve as a promising instructional medium for
improving topic-specific cognitive performance and supporting learning motivation in
vocational culinary education.
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1. INTRODUCTION

The integration of digital technology into education has fundamentally reshaped how knowledge is
delivered, processed, and retained across disciplines and educational levels (Luo et al., 2025; Oudat & Othman,
2024; Raffi et al., 2025; Perry-Kates et al., 2025). Among the media that have emerged from this transformation,
interactive video—where learners respond to embedded questions, make navigational decisions, and receive
immediate feedback—has attracted growing scholarly interest for its capacity to promote active cognitive
engagement rather than passive observation (Luo et al., 2025; Suen & Hung, 2025). In vocational culinary
education, where learning objectives are inherently procedural, sequential, and skill-intensive, such media holds
particular promise because it enables students to observe multi-step cooking techniques in ways that text-based
or verbal instruction cannot fully replicate (Deng & Gao, 2023). However, the mere inclusion of interactive
features does not guarantee learning effectiveness. When instructional media is not designed with careful
attention to how the human cognitive system processes information, it risks undermining the very outcomes it
is intended to support, including comprehension, procedural retention, and learning motivation.

This concern is grounded in Cognitive Load Theory (CLT), which serves as the primary theoretical
framework of the present study (Sweller, 2011). CLT is particularly relevant in vocational culinary learning
because procedural content is often dense, sequential, and cognitively demanding for novice learners. The
theory holds that working memory the cognitive workspace through which new information is actively processed
is limited in both capacity and duration (Sweller, 2024; Almarzouki, 2024; Mayer, 2024). Poorly structured
instructional media generates extraneous cognitive load, consuming working-memory resources without
contributing to learning. Conversely, CLT-informed design manages this load by organizing content coherently,
aligning visual and auditory channels, and eliminating redundant elements, thereby freeing cognitive resources
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for germane processing and schema construction that support long-term knowledge retention (Mayer, 2024;
Ljubojevi¢ et al., 2025). In the context of interactive video, design features can either support or overload
learners’ cognitive processing. Well-calibrated interactive elements may foster engagement by creating a sense
of manageable challenge and competence, whereas poorly designed elements may fragment attention and
impede comprehension (Liu et al., 2024; Timileyin, 2024). Cognitive performance and learning motivation should
therefore be understood as related but conceptually distinct outcomes: CLT primarily explains the efficiency of
information processing, whereas motivation reflects learners’ willingness to engage, persist, and invest effort
when instructional demands are perceived as manageable and meaningful (Fan et al., 2025; Perry-Kates et al.,
2025).

Prior research has examined components of this relationship selectively. Studies on interactive video
and cognitive outcomes have consistently shown that segmented, feedback-rich instruction can improve recall,
comprehension, and knowledge transfer compared with passive video-based learning (Chen et al., 2024; Fan et
al., 2024; Mayer, 2024). Separately, investigations into interactive video and motivation have suggested that
embedded quizzing, immediate feedback, and branched navigation may increase learner engagement,
persistence, and self-efficacy (Liu et al., 2024; Zhang, H., 2024). A smaller body of work has grounded interactive
video design explicitly in CLT principles, indicating that adherence to segmenting, coherence, and modality
principles can reduce unnecessary processing demands and support more efficient schema formation (Ljubojevi¢
et al., 2025; Baxter et al., 2025). At the same time, the educational value of interactivity should not be assumed
to be uniform across contexts. Interactivity may support learning when it directs attention and regulates
processing, but it may also become counterproductive when it introduces excessive navigational demands, split
attention, or superficial engagement. This issue is particularly important in vocational learning contexts, where
procedural complexity may already impose substantial intrinsic cognitive load (Sweller, 2011).

A critical gap therefore remains. Empirical studies applying CLT principles to interactive video in
vocational culinary education are notably absent, and research that examines cognitive performance and
learning motivation within the same instructional intervention remains limited. More importantly, it remains
unclear whether CLT-informed interactivity functions similarly in procedurally intensive vocational learning,
where intrinsic load may be greater than in more declarative academic content (Mayer, 2024). The topic of
Indonesian Cakes from Tubers, a mandatory competency in vocational culinary curricula, exemplifies precisely
this type of learning content. It requires students to understand multi-step procedural sequencing, ingredient
preparation, production techniques, and quality-evaluation decisions, making it a pedagogically relevant case for
examining the potential of CLT-informed interactive video design (Baxter et al., 2025). The present study
addresses this gap by investigating the use of CLT-informed interactive video instruction in teaching Indonesian
Cakes from Tubers in a vocational high school setting. Its novelty lies in three main aspects: first, it applies CLT
principles systematically to the design of interactive video in vocational culinary education; second, it examines
cognitive performance and learning motivation within the same intervention context rather than as isolated
outcomes; and third, it explores the relationship between these two variables, thereby contributing to a more
integrated understanding of how instructional design may shape cognitive and motivational processes in
procedurally intensive vocational learning. This study is guided by three research questions: (1) To what extent
is CLT-informed interactive video associated with changes in students’ cognitive performance? (2) To what extent
is it associated with changes in students’ learning motivation? (3) What is the relationship between cognitive
performance and learning motivation following CLT-informed interactive video instruction?

2. MATERIAL AND METHOD
Research Design

This study employed a one-group pretest—posttest design to examine whether CLT-informed
interactive video instruction was associated with changes in students’ cognitive performance and learning
motivation in vocational culinary education. The study involved 41 eleventh-grade students enrolled in a
vocational culinary arts program at a public vocational secondary school in East Java, Indonesia. This design was
selected because the intervention was implemented in an intact classroom setting and aimed to evaluate
learning changes before and after the use of interactive video instruction within a limited educational context.
Before the instructional intervention began, students completed a pre-test to assess their initial cognitive
performance and learning motivation. The intervention was then conducted using interactive video delivered
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through EdPuzzle. The instructional videos were designed in accordance with Cognitive Load Theory (CLT)
principles, including segmentation of content into shorter procedural units, removal of non-essential elements
to reduce extraneous load, provision of pre-training on key concepts, and the use of embedded multiple-choice
questions with immediate feedback. The intervention was delivered over four weeks across eight sessions of 90
minutes each. At the end of the intervention, students completed a post-test to assess their final cognitive
performance and learning motivation.

Instruments

Two instruments were used for data collection. First, a cognitive performance test consisting of 30
multiple-choice items on the topic of Indonesian Cakes from Tubers was used. Each item had four answer choices
and was designed to cover cognitive levels C1 through C6. An initial pool of 35 items was subjected to expert
content validation by three validators (two university lecturers and one vocational culinary teacher) using Aiken’s
V, yielding a content validity index of V = 0.699, which was considered acceptable for use after revision (Aiken,
1985). Statistical item analysis (Sig. < a = 0.05) identified five invalid items, which were removed. The final 30-
item instrument demonstrated very high internal consistency reliability (Cronbach’s a = 0.914). Scores were
converted to a 0—100 scale. Second, a learning motivation questionnaire comprising 35 items was administered.
The questionnaire covered intrinsic and extrinsic motivation indicators and used a four-point Likert scale (1 =
strongly disagree to 4 = strongly agree), with both favourable and unfavourable statements. Content validation
yielded a high validity index (V = 0.895), and all 35 items were statistically valid (Sig. < 0.05). Internal consistency
reliability was also high (o = 0.866). In the present study, the motivation questionnaire was analysed as a total
score representing overall learning motivation. The research variables, indicators, and measurement approaches
are summarised in Table 1.

Table 1. Research Variables, Indicators, and Measurement Instruments

No Variable Indicator Measurement

1. Explain the meaning of Indonesian
cakes from tubers
2. Determine the tools used to make
Indonesian cakes from tubers
3. Calculate the ingredients used to
make Indonesian cakes from various
tubers Multiple-choice test

Cognitive . .
& 4. Determine the procedure for (C1-C6),30items, 4
performance . . .
making Indonesian cakes from answer choices
tubers
5. Determine the criteria for the
results of Indonesian cakes from
tubers
6. Analyze problems in making
Indonesian cakes from tubers
1. Intrinsic motivation Likert-scale
. 2. Extrinsic motivation questionnaire (1-4),
Learning .
A 35 items, favorable
motivation

and unfavorable
statements

Data Collection
The CLT-informed interactive video intervention was implemented over four weeks, comprising eight
instructional sessions, each lasting 90 minutes. Delivered via the EdPuzzle platform, the videos were designed

p-ISSN: 2597-7792 / e-ISSN: 2549-8525
DOI: https://doi.org/10.20961/ijpte.v10i1.113058


https://doi.org/10.20961/ijpte.v10i1.113058
https://doi.org/10.1177/0013164485451012
https://doi.org/10.1177/0013164485451012

Vol 10 Issue 1 Apr 2025 Learning from CLT-Informed - 161 -

based on key principles of Cognitive Load Theory (CLT) to optimize learning by managing cognitive load. The
videos incorporated multimodal presentation, combining visual imagery, diagrams, and narration to engage both
auditory and visual channels, thus supporting dual-channel processing and reducing cognitive overload, in line
with CLT’s multimodal principle. The coherence principle was also followed by ensuring that only essential
content related to culinary procedures was included, eliminating unnecessary details to prevent extraneous
cognitive load. Furthermore, adhering to the pre-training principle, foundational concepts and terminology
related to culinary techniques were introduced before more complex procedural content, allowing students to
build the necessary prior knowledge to effectively process advanced material.

Embedded multiple-choice questions (MCQs) were strategically placed throughout the videos to
promote active engagement and reinforce learning. These MCQs encouraged students to process the content
actively, deepening their understanding and enhancing retention. Immediate corrective feedback was provided
after each response, helping students to correct misunderstandings and refine their knowledge in real-time. This
approach followed the active learning principle, ensuring continuous engagement with the content and real-time
cognitive processing. By integrating these CLT principles, the intervention created an immersive learning
environment that helped manage cognitive load while fostering both cognitive performance and learning
motivation. The interactive video format, combined with continuous feedback, guided students through the
learning process, supporting both procedural understanding and engagement with the content.

Hypotheses and Statistical Analysis Plan

Based on the theoretical framework and research design, three hypotheses were formulated, each
directly matched to a corresponding statistical test, as presented in Table 2. To examine H1 and H2, pre-test and
post-test scores were compared within the same class for each variable. Because the study used a one-group
pretest—posttest design, no between-group comparison was conducted. The Wilcoxon signed-rank test was
selected as the appropriate non-parametric procedure for assessing within-group changes when normality
assumptions were violated (Kok et al., 2024; Chicco et al., 2025). This approach allowed the study to evaluate
whether students’ scores after the intervention were significantly different from their scores before the
intervention. For H3, Spearman’s rho correlation was used to examine the association between students’ post-
intervention learning motivation and cognitive performance gain (post-test score minus pre-test score),
consistent with its application to non-normally distributed interval data (Efendi, 2025). This analysis was intended
to explore whether students with stronger post-intervention motivation also tended to show greater
improvement in cognitive performance

Table 2. Percentage of Learning Implementation

H Hypothesis Statistical Test

The implementation of interactive video is
H1 associated with changes in students’ Wilcoxon signed-rank test
cognitive performance

The implementation of interactive video is
H2 associated with changes in students’ Wilcoxon signed-rank test
learning motivation

There is a significant relationship between
students’ cognitive performance and
learning motivation following CLT-informed
interactive video instruction

H3 Spearman’s rho correlation

Assumption Testing

Prior to hypothesis testing, distributional normality was assessed for each variable and measurement
point using the Shapiro—Wilk test. The results are presented in Table 3, the post-test cognitive performance
scores (Sig. = 0.000) and the post-questionnaire motivation scores (Sig. = 0.001) were non-normally distributed,
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whereas the corresponding pre-measurement scores were normally distributed. Because at least one
measurement point for each variable violated the normality assumption, the decision was made to employ non-
parametric tests across the analyses to ensure consistency and appropriateness of inference. Accordingly, the
Wilcoxon signed-rank test was used to examine pre—post changes in cognitive performance and learning
motivation, and Spearman’s rho was applied to the correlation analysis. This approach was considered more
suitable for the distributional characteristics of the data.

Table 3. Shapiro—Wilk Normality Test Results

Variable Mea:zr;:nent Sig. (vsv?ﬁ(';im_ Distribution
Cognitive ability Pre-test 0.587 Normal
Cognitive ability Post-test 0.000 Non-normal
Learning motivation Pre-questionnaire 0.403 Normal
Learning motivation Post-questionnaire 0.001 Non-normal

3. RESULTS
Effect of Interactive Video on Cognitive Performance (H1)

Table 4. Wilcoxon Signed-Rank Test: Cognitive Ability
Post-test — Pre-test

Z -3.650
Asymp. Sig. (2-tailed) <.001
Effect size (r) 0.57

The effect of the CLT-informed interactive video intervention on students’ cognitive performance was
examined using a Wilcoxon signed-rank test to assess within-group changes in scores from pre-test to post-test.
This non-parametric test is ideal for comparing paired data when the assumptions of normality are not met,
making it particularly suitable for assessing changes in performance within a single group. The goal of this analysis
was to determine whether the intervention led to a statistically significant improvement in students' cognitive
abilities, as measured by the difference in their scores before and after the intervention. A significant result
would suggest that the interactive video, based on Cognitive Load Theory (CLT) principles, effectively enhanced
students' cognitive performance, which is a key outcome of the study (Sweller, 2011; Baxter et al., 2025).

As shown in Table 4, the Wilcoxon signed-rank test yielded a Z-value of -3.650 with a p-value of <.001,
indicating a statistically significant improvement in students’ cognitive performance following the intervention.
This result demonstrates that, after engaging with the CLT-informed interactive video instruction, students
showed a meaningful enhancement in their cognitive abilities, as evidenced by the significant change in their
post-test scores compared to the pre-test scores. The effect size (r) = 0.57, which indicates a large effect, further
supports the magnitude of this improvement. An effect size of 0.57 means that the intervention had a substantial
and practical impact on cognitive performance, demonstrating that the improvement in post-test scores was not
only statistically significant but also educationally meaningful. These findings indicate that the CLT-based
interactive video was highly effective in enhancing students' cognitive abilities, confirming that the intervention
significantly contributed to learning outcomes (Sweller, 2011). The large effect size suggests that the interactive
video instruction had a robust and sustained impact on students’ ability to retain and process the content, further
emphasizing the value of using CLT principles in instructional design. In practical terms, this means that
incorporating interactive video lessons based on CLT can be an effective approach to improving students'
cognitive performance, particularly in fields that require complex procedural understanding, such as culinary
education. The significant improvement in cognitive ability also highlights the effectiveness of active learning and
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feedback mechanisms embedded in the video content, which reinforced students' engagement and
understanding throughout the learning process (Baxter et al., 2025; Liu et al., 2024).

Effect of Interactive Video on Learning Motivation (H2)

The impact of the CLT-informed interactive video intervention on students’ learning motivation was
assessed using a Wilcoxon signed-rank test to examine changes from the pre-questionnaire to the post-
questionnaire. This test was chosen due to the nature of the data, which was paired and non-normally
distributed. The goal of this analysis was to determine whether the interactive video instruction had a statistically
significant effect on students' motivation to learn, an important outcome that complements the cognitive
performance improvements observed in the study. Increased learning motivation is a crucial factor in promoting
sustained engagement and better retention, particularly in complex subjects like culinary education (Baxter et
al., 2025; Mayer, 2024).

Table 5. Wilcoxon Signed-Rank Test: Learning Motivation
Post-questionnaire - Pre-questionnaire

z -2.130
Asymp. Sig. (2-tailed) .033
Effect size (r) 0.33

Table 6. Summary of Within-Group Improvement: H1 and H2

Variable Test Z Sig. Effect size (r) Decision
Cognitive performance Wilcoxon signed-rank -3.650 <.001 0.57 H1 supported
Learning motivation  Wilcoxon signed-rank  -2.130 .033  0.33  H2 supported

As shown in Table 5, the Wilcoxon signed-rank test yielded a Z-value of -2.130 with a p-value of 0.033,
indicating a statistically significant increase in learning motivation from pre-test to post-test. The p-value of 0.033
is less than the threshold of 0.05, suggesting that the observed increase in motivation was unlikely to have
occurred by chance. The effect size was calculated to be r = 0.33, indicating a moderate effect. According to
Cohen’s (1988) guidelines, an effect size of 0.33 suggests that the intervention had a meaningful but moderate
impact on students' motivation. This result demonstrates that the interactive video intervention not only
improved cognitive performance but also contributed to increased motivation, making learning more engaging
and stimulating for the students (Liu et al., 2024). As shown in Table 5, the Wilcoxon signed-rank test yielded a
Z-value of —2.130 with a p-value of 0.033, indicating a statistically significant increase in learning motivation from
pre-test to post-test. The p-value of 0.033 is less than the threshold of 0.05, suggesting that the observed increase
in motivation was unlikely to have occurred by chance. The effect size was calculated to be r = 0.33, indicating a
moderate effect. According to Cohen’s (1988) guidelines, an effect size of 0.33 suggests that the intervention had
a meaningful but moderate impact on students' motivation. This result demonstrates that the interactive video
intervention not only improved cognitive performance but also contributed to increased motivation, making
learning more engaging and stimulating for the students (Liu et al., 2024).

The findings, as summarized in Table 6, show that both cognitive performance (H1) and learning
motivation (H2) experienced significant within-group improvements following the intervention. The moderate
effect size (r = 0.33) for learning motivation indicates that the intervention successfully fostered a positive shift
in how students engaged with and approached the learning material. The statistical significance of this change
suggests that the CLT-informed interactive video instruction had a beneficial effect on students’ enthusiasm and
drive to learn, which is an important factor in the success of educational interventions (Mayer, 2024; Baxter et
al., 2025). Taken together, the results suggest that the CLT-informed interactive video instruction led to
significant improvements in both cognitive performance and learning motivation within the same group of
students. These findings are important because they demonstrate that the intervention not only enhanced
students’ ability to understand and apply the course material but also made them more motivated to engage
with it. It is worth noting that, since H1 and H2 were tested separately using within-group analysis, these results
should be interpreted as evidence of improvement over time within the same class rather than as a comparison
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across different groups. This highlights the potential of using CLT principles in interactive video to support both
cognitive and motivational outcomes in vocational education (Sweller, 2011).
Relationship between Learning Motivation and Cognitive Performance (H3)

Further examination of whether students with stronger post-intervention learning motivation also
tended to achieve greater improvement in cognitive performance was conducted using a Spearman’s rho
correlation analysis between post-intervention learning motivation and cognitive performance gain. This analysis
was selected because the data did not fully meet normality assumptions, making a non-parametric correlation
test more appropriate. The purpose of this test was not merely to determine whether both variables changed
over time, but to investigate whether they changed in a related manner within the same group of students. In
other words, the analysis was intended to assess whether students with higher motivation scores after engaging
with the CLT-informed interactive video were also the ones who experienced larger gains in cognitive
performance. The results of this analysis are presented in Table 7.

Table 7. Learning Implementation Results

Variables Correlation Coefficient (r) Sig. (2-tailed) N
Learning Motivation x Cognitive Performance -0.188 0.319 41

As shown in Table 7, the Spearman’s rho correlation coefficient was rs = -.188 with a p-value of .319
and a sample size of 41, indicating a weak negative and statistically non-significant association between post-
intervention learning motivation and cognitive performance gain. Although the coefficient was negative, its
magnitude was very small, and the p-value was considerably higher than the conventional significance threshold
of 0.05, meaning that the observed association was not statistically meaningful. Therefore, H3 was not
supported. These results suggest that, within this study, students who reported higher motivation after the
intervention did not necessarily show greater improvement in cognitive performance (Fan et al., 2024; Mayer,
2024). Put differently, the increase in learning motivation observed after the CLT-informed interactive video
instruction did not translate into a directly corresponding increase in cognitive gain at the individual level. This
finding implies that motivation and cognitive improvement, although both positively influenced by the
intervention in separate analyses, may operate through more complex and partially independent pathways. It is
possible that students’ cognitive gains were influenced more strongly by factors such as prior knowledge,
attention during instruction, or the structured support embedded in the video design, whereas motivational
responses may have reflected students’ affective engagement with the learning experience rather than their
measurable performance gains (Ljubojevi¢ et al., 2025; Fan et al., 2024). Thus, the data in Table 7 indicate that
the intervention may have improved both outcomes overall, but not in a way that produced a statistically reliable
correlation between them within the sample.

4. DISCUSSION
Interpretation of the Cognitive Performance Findings

The significant pre—post improvement in cognitive performance observed in this study (Z = -3.650, p <
.001; Table 6) is consistent with prior literature suggesting that CLT-informed interactive video may support
knowledge acquisition in instructional settings that require structured information processing (Chen et al., 2024;
Fan et al., 2024; Mayer, 2024). Interpreted through a CLT lens, the three-segment structure of the videos may
have helped reduce unnecessary processing demands by presenting information incrementally rather than all at
once. Likewise, the coherence principle, implemented through the reduction of redundant visual and textual
elements, may have supported more efficient use of working-memory resources. The pre-training principle may
also have helped students enter each procedural segment with sufficient conceptual scaffolding, thereby
reducing the difficulty of processing unfamiliar terminology during the main instructional sequence (Mayer,
2024; Ljubojevic et al., 2025).

The embedded multiple-choice questions may likewise have served an additional cognitive function
beyond assessment. By requiring students to pause, retrieve, and apply information before proceeding, these
questions likely supported elaborative processing and schema construction—processes that are theoretically
consistent with what CLT describes as germane cognitive load (Weinert et al., 2024; Wong et al., 2025). In the
context of culinary education, where procedural knowledge can easily be misunderstood if instructional steps
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are absorbed passively, such design features may be particularly valuable. At the same time, these
interpretations should remain cautious. Because cognitive load was not directly measured in the present study,
the explanation offered here should be understood as theoretically plausible rather than empirically
demonstrated. Other factors, such as increased attention, novelty of the medium, or test familiarity, may also
have contributed to the observed improvement. Even so, the finding provides preliminary support for extending
CLT-informed design principles from general academic settings to vocational procedural learning contexts
(Sweller, 2011).

Interpretation of the Learning Motivation Findings

The statistically significant improvement in learning motivation (Z = -2.130, p = .033; Table 6) is also
consistent with theoretical accounts linking interactive video features to learner engagement. In interpretive
terms, Keller's ARCS model offers a useful lens for understanding this pattern (Keller, 1987). The visual and
auditory richness of the videos may have supported Attention; the culinary-specific procedural demonstrations
may have supported Relevance; the opportunity to replay segments may have strengthened Confidence; and the
immediate corrective feedback embedded in the interactive sequence may have contributed to Satisfaction
(zhang, H., 2024; Perry-Kates et al., 2025). Together, these features may have created a learning environment
that was more responsive and engaging for students.

The motivational gain, however, appeared less pronounced than the cognitive improvement (Ryan et
al., 2020). This is not surprising, given that motivation is a multifactorial construct shaped not only by
instructional media, but also by personal dispositions, perceived task relevance, prior interest, and broader
classroom context (Diseth, 2025; Fan et al., 2025). In this sense, the present finding should not be interpreted as
evidence that interactive video alone determines motivation, but rather as an indication that CLT-informed
interactive video may support motivational engagement alongside cognitive processing. Because the motivation
instrument in this study was analysed as an overall score rather than as separate ARCS dimensions, the ARCS
framework is best understood here as an interpretive lens rather than as a directly measured structure (Fiorella
& Mayer 2018).

Why Learning Motivation and Cognitive Performance Were Not Significantly Related

The non-significant correlation between post-intervention learning motivation and cognitive
performance gain (rs = —.188, p = .319; Table 7) warrants careful interpretation. Contrary to the common
assumption that motivation and achievement should always move together, the present finding suggests that
the relationship may be more complex in this instructional context (Mayer, 2024). Several plausible explanations
may account for the absence of a significant association. First, the type of motivation—intrinsic versus extrinsic—
may shape its relationship with cognitive outcomes in ways that a total motivation score cannot fully
differentiate. Students who are motivated primarily by external rewards or evaluation demands may report
relatively high motivation without necessarily engaging in the deeper cognitive processing required for stronger
learning performance (Xu et al., 2025). Second, prior knowledge and baseline cognitive capacity may have
exerted a stronger influence on post-test performance than short-term motivational change. This possibility is
theoretically relevant in a CLT-informed study because learners’ existing schemas and processing capacity may
shape how efficiently they benefit from instructional design (Fan et al., 2024; Sweller, 2011). Third, the four-
week duration of the intervention may have been insufficient for motivational changes to translate into
measurable cognitive gains, particularly for procedurally complex culinary content. These explanations should
be treated as tentative rather than conclusive, because the present study did not directly measure motivation
type, prior knowledge, or learning strategies (Liu et al., 2024; Baxter et al., 2025). Future research incorporating
these variables as covariates would provide a more definitive account of the motivation—cognition relationship
in vocational culinary learning.

Implications of CLT-Informed Interactive Video for Vocational Culinary Education

Taken together, the observed improvements in cognitive performance and learning motivation suggest
several practical implications for instructional design in vocational culinary education. First, the findings suggest
that CLT-based design principles—particularly segmentation, coherence, and pre-training—may be promising for
procedural and craft-based content, not only for declarative or conceptual subject matter (Ljubojevic et al., 2025;
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Fan et al., 2024). Practitioners designing instructional videos for culinary topics should therefore prioritise
structural clarity over visual richness, ensuring that multimedia elements actively support comprehension rather
than merely decorating content (Mayer, 2024; Fan et al., 2024). Second, the use of embedded mandatory
questions at strategic instructional points appears to be a productive scaffolding mechanism in this context. Such
questions may help regulate attention, encourage retrieval, and support active engagement with procedural
material. This interpretation is consistent with recommendations from Weinert et al. (2024) and Hong & Guo
(2025) regarding the role of mid-video interactivity in supporting attention regulation and retrieval practice.
From a practical perspective, platforms such as EdPuzzle, which allow educators to insert question checkpoints
without requiring advanced video-production expertise, may offer a feasible way to implement CLT-aligned
interactive video in school settings.

Limitations and Directions for Future Research

Several limitations of the present study should be acknowledged. First, the study employed a one-group
pretest—posttest design, which means that the observed improvements in cognitive performance and learning
motivation were identified through within-group change only. Although this design is useful for detecting
measurable pre—post differences in an authentic classroom setting, it does not provide the same level of
inferential strength as a controlled comparison design. Accordingly, the findings should be interpreted as
evidence of significant improvement within the studied class rather than as definitive proof of comparative
treatment effectiveness. Second, the study did not employ random assignment, and the intervention was
conducted in a single classroom context. Third, the scope of the study was limited to one topic within one school,
which constrains the generalisability of the findings to other culinary competencies or institutional settings. Even
so, the topic-specific focus also gives the study exploratory value, because Indonesian Cakes from Tubers
represents the kind of procedurally dense content for which CLT-informed video design is pedagogically relevant.
Future research should examine CLT-informed interactive video over longer instructional periods, with more fine-
grained measures of intrinsic and extrinsic motivation, and with designs that allow stronger causal inference (Liu
et al.,, 2024; Ljubojevi¢ et al., 2025). Studies that directly measure cognitive load would also strengthen claims
about the mechanisms through which CLT-informed video supports learning. Comparative studies across
different vocational domains—such as cooking, fashion, and automotive education—would further help
establish the boundary conditions of CLT-based interactive video as a pedagogical strategy and clarify the extent
to which these design principles transfer across forms of procedural learning (Fan et al., 2024; Baxter et al., 2025).

5. CONCLUSION

The findings of this study indicate that CLT-informed interactive video instruction was associated with
statistically significant pre—post improvement in students’ cognitive performance and learning motivation in
vocational culinary education. First, the Wilcoxon signed-rank test showed a statistically significant improvement
in cognitive performance following the intervention (Z=-3.650, p <.001). Second, the Wilcoxon signed-rank test
also indicated a statistically significant improvement in learning motivation (Z = -2.130, p = .033). These two
outcomes were assessed independently; therefore, the findings suggest that both cognitive performance and
learning motivation improved significantly following the intervention based on separate analyses. Third, no
statistically significant relationship was found between post-intervention learning motivation and cognitive
performance gain (rs = -.188, p = .319). Future research should address these methodological limitations more
directly. In particular, studies using quasi-experimental or controlled comparison designs would provide stronger
evidence for the instructional contribution of CLT-informed interactive video. Direct measurement of cognitive
load, rather than inferring it from performance outcomes, would also provide more precise evidence regarding
the operation of CLT principles in vocational learning. A longer intervention period may further help clarify how
changes in learning motivation develop over time and how they relate to cognitive performance. Overall, this
study suggests that interactive video designed in line with Cognitive Load Theory principles holds promising
potential as an instructional medium in vocational culinary education, particularly for supporting topic-specific
cognitive performance and learning motivation.
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