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Introduction

Abstract: This research was motivated by low student motivation and
learning outcomes in the Culinary Basics course at SMKN 6 Padang.
Conventional learning models such as lectures and PowerPoint
presentations are considered incapable of generating student enthusiasm
and engagement in practice-based learning. The purpose of this study was
to determine the effectiveness of implementing the Project-Based Learning
(PjBL) model combined with video media in improving student motivation
and learning outcomes in this subject. This study used a quantitative
approach with a quasi-experimental design using a pretest-posttest control
group design. Data collection used two main instruments: a learning
outcome test to measure cognitive and psychomotor aspects, and a learning
motivation questionnaire to measure students' affective factors. These
instruments were tested for validity and reliability before use. Data were
collected from two classes: an experimental class using PjBL with video
media and a control class using the lecture method with PowerPoint. The
results of data analysis showed a significant difference between the
experimental and control classes. Students learning using the video-assisted
PjBL model showed greater improvements in learning motivation and
learning outcomes. The significance value obtained from the statistical test
was below 0.05, indicating that the use of the video-based PjBL model was
proven effective in improving the quality of culinary practical learning in
vocational schools. Therefore, the implementation of video-assisted PjBL can
be an innovative and engaging alternative learning strategy in vocational
schools.

Keywords: Learning motivation; Learning outcomes; Project Based
Learning; Video media

Centers of Excellence, offers six vocational programs.
Although the school has adopted the student-centered

Vocational High Schools (SMK) serve to train
students in vocational skills so they are ready to work
independently after graduation. Unlike senior high
schools (SMA), SMKs include productive subjects that
focus on work practice, aiming to prepare students with
cognitive, affective, and psychomotor competencies
relevant to industry standards (Anderson & Slotkin,
1975; Marliyah, 2024). SMKN 6 Padang, as one of the

How to Cite:

Independent Curriculum (Curriculum Merdeka), some
teachers still employ conventional methods
(Althubyani, 2024; Idoiaga et al., 2024). This approach
often leaves students passive, unmotivated, and makes
learning monotonous. This low learning motivation
contributes to a lack of enthusiasm and engagement,
which ultimately can lead to suboptimal learning
outcomes (Dabhri et al., 2024; Humairoh et al., 2024). The
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low learning outcomes at SMKN 6 Padang, particularly
in culinary fundamentals, are caused by several factors,
according to Ramadhani & Yulastri (2024). Teachers
tend to use monotonous learning methods and do not
connect the material to students' real-life experiences
(Abdurrahmansyah et al., 2022; Saha et al., 2024).

Furthermore, students often simply memorize
without understanding the relevant material. As a
result, student learning outcomes, especially in the
cognitive and psychomotor domains, remain below the
minimum standards set by schools. This highlights the
need for variations in learning models to improve
student learning outcomes. The Project-Based Learning
(PjBL) model is an innovative, project-centered method
(Pratiwi & Ikhsan, 2024; Wulandari et al., 2024). Through
this method, students collaborate to create a concrete
project such as a design, model, or prototype. This
approach allows students to explore their creativity and
skills, thereby increasing motivation and learning
outcomes (Ahrné et al., 2025, Gimenez-Escalante &
Rahimifard, 2019). In addition to learning models, the
use of video media is also important in education
because it can capture students' attention (Adler et al.,
2025; Trenholm & Marmolejo-Ramos, 2024). With its
audio-visual format, video media is considered highly
effective in conveying messages (Maulidiyanti &
Muslim, 2023).

In culinary fundamentals courses, the use of video
media significantly helps students understand complex
food processing techniques and methods directly (Chen
etal., 2022; Cok et al., 2022). This makes it easier for them
to grasp the necessary steps and connect theory with
real-world practice (Markula & Aksela, 2022; O'Neill &
Short, 2025). The combination of the PjBL model and
video media has proven effective in improving student
understanding, motivation, and learning outcomes, as
evidenced by several previous studies. Therefore, this
study aims to measure the effectiveness of the
implementation of Project Based Learning (PjBL) using
video media on student motivation and learning
outcomes in the culinary basics subject at SMKN 6
Padang.

Method

This research uses a quantitative approach with an
experimental design using a quasi-experimental
research method. This study employed a pretest-posttest
control group design. In this design, two groups were
randomly selected. One group was given treatment (X)
(the experimental group), and the other was not (the
control group). The research design is shown in the
Table 1.
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Table 1. Research Design

Pre-Test Treatmeant Post-Test
Q1 X1 Q2
Q3 X2 4

Pre-Test Treatment Post-Test
Q1 X1 Q2
Q3 X204

Description:

Q1: Pretest results from the experimental class

Q2: Posttest results from the experimental class

Q3: Pretest results from the control class

Q4: Posttest results from the control class

X1: Project Based Learning (PjBL) treatment using video
media

X2: Lecture method treatment using Power

The two classes (experimental and control) were
given the same pretest and posttest. The difference lies
in the treatment given: The experimental class received
treatment in the form of a Project Based Learning (PjBL)
model with the aid of video media; The control class
used conventional learning methods, namely lectures
using PowerPoint. The study population was all
students at SMKN 6 Padang taking the Culinary Basics
course, which focuses on food processing techniques.

Table 2. Number of Grade 10 Culinary Students at

SMKN 6 Padang
Class Number of Average Description
students value
X Culinary 1 35 74 = Sample
X Culinary 2 35 79
X Culinary 3 35 79
Total 105

Results and Discussion

SMKN 6 Padang is an A-accredited vocational
school established in 1994. Located at Jalan Suliki No. 1,
Padang, this school is committed to producing work-
ready graduates. SMKN 6 Padang offers various skill
programs, including Culinary, which is the primary
focus of this study. The school has also adopted learning
innovations such as Project-Based Learning (PjBL) and
digital technology integration, in line with the
Independent Curriculum program. Supporting facilities
such as a culinary kitchen, laboratories, and digital
media play a crucial role in creating contextual learning.

Research Sample Description

This study involved 10th-grade students in the
culinary skills program in the 2024/2025 academic year
at SMKN 6 Padang. The sample consisted of two classes
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with the same number of students (35 students) and
equivalent academic characteristics: Experimental Class
(Grade X Culinary 1): Consisting of 6 male students and
29 female students. This class implemented the PjBL
learning model with video media for the Culinary Basics
subject. Students were actively involved in designing
and creating culinary practice videos as part of the
project. Control Class (Grade X Culinary 3): Consisting
of 7 male students and 28 female students. This class
used conventional learning methods, namely lectures
using PowerPoint presentations. These two classes were
selected based on the similarity in student numbers and
academic backgrounds, so any differences in outcomes
can be considered a direct impact of the learning
interventions provided.

Description of Student Learning Motivation Data
Presentation of Learning Motivation Questionnaire Data

Table 3. Learning Motivation Questionnaire Data for the
Pre-Test and Post-Test of the Experimental and Control
Classes

Respond PjBI Lecture
ents (video) (Ppt)

Pre-Test  Post-Test Pre-Test  Post-Test
R1 123.00 133.00 106.00 111.00
R2 113.00 126.00 124.00 127.00
R3 115.00 128.00 103.00 108.00
R4 101.00 117.00 116.00 115.00
R5 121.00 129.00 108.00 111.00
R6 105.00 116.00 117.00 118.00
R7 124.00 132.00 123.00 125.00
R8 120.00 127.00 104.00 107.00
R9 114.00 123.00 120.00 122.00
R10 122.00 129.00 122.00 125.00
R11 109.00 121.00 102.00 105.00
R12 128.00 135.00 104.00 108.00
R13 113.00 122.00 125.00 129.00
R14 126.00 133.00 109.00 112.00
R15 101.00 112.00 123.00 122.00
R16 105.00 116.00 102.00 106.00
R17 122.00 131.00 121.00 125.00
R18 111.00 120.00 104.00 109.00
R19 99.00 112.00 120.00 120.00
R20 101.00 114.00 122.00 125.00
R21 125.00 133.00 103.00 105.00
R22 97.00 113.00 123.00 125.00
R23 105.00 118.00 124.00 128.00
R24 124.00 132.00 111.00 113.00
R25 98.00 114.00 107.00 111.00
R26 127.00 135.00 101.00 103.00
R27 113.00 125.00 105.00 107.00
R28 110.00 123.00 128.00 131.00
R29 119.00 129.00 118.00 116.00
R30 125.00 132.00 126.00 128.00
R31 105.00 123.00 105.00 108.00
R32 126.00 134.00 118.00 121.00
R33 108.00 120.00 122.00 126.00
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Respond PjBI Lecture
ents (video) (Ppt)
R34 128.00 137.00 113.00 116.00
R35 105.00 118.00 120.00 122.00
Average 113.94 124.63 114.26 116.86

Based on the table, the average score for the
experimental class' pre-test motivation questionnaire
was 113.94, the average score for the experimental class'
post-test motivation questionnaire was 124.63, the
average score for the control class' pre-test motivation
questionnaire was 114.26, and the average score for the
control class' post-test motivation questionnaire was
116.86. Based on these pre-test and post-test averages, it
can be concluded that there was an increase in the
average student learning motivation questionnaire in
the experimental class of 10.69, and an increase in the
average student learning motivation questionnaire in
the control class of 2.60. Although both the experimental
and control classes experienced an increase in the
average motivation questionnaire, the increase in the
experimental class was higher than in the control class
(Rizki et al., 2023; Saputri et al., 2021).

Descriptive Statistics for Student Motivation Scores in the
Experimental and Control Classes

Table 4. Descriptive Statistics for Student Learning
Motivation Scores in the Experimental Class
Descriptive Statistics

Pre-Test N Minim Maximu Mean Std.

um m Deviatio

n

Post-Test 35 97.00 128.00 113.94 9.973

Valid N 35 112.00 137.00 124.62 7.674
(listwise)

Based on the table, the descriptive statistics for
student learning motivation were obtained. The pre-test
for the experimental class (X Culinary 1) had a
maximum score of 128.00, a minimum score of 97.00, a
mean score of 113.94, and a standard deviation of 9.97.
The post-test for the experimental class (X Culinary 1)
had a maximum score of 137.00, a minimum score of
112.00, a mean score of 124.63, and a standard deviation
of 7.67.

Table 4. Descriptive Statistics for Learning Motivation
Scores in the Control Class
Descriptive Statistics

Pre-Test 35  101.00 128.00  114.2571  8.825
34

Post-Test 35  103.00 131.00  116.8571 8519
24

Valid N 35

(listwise)
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Based on the table, the descriptive statistics for
student learning motivation were obtained. The pre-test
score for the control class (X Culinary 3) had a maximum
score of 128.00, a minimum score of 101.00, a mean score
of 114.26, and a standard deviation of 8.83. The post-test
score for the control class (X Culinary 3) had a maximum
score of 131.00, a minimum score of 103.00, a mean score
of 116.86, and a standard deviation of 8.52.

Table 5. Descriptive Statistics of Learning Motivation
Scores for the Experimental and Control Classes
Descriptive Statistics

Nilai N  Minim Maximum Mean Std.

Post-Test um Devia
tion

XKuliner 35 112.00 137.00 124.62 7.67

1

XKuliner 35 103.00 131.00 116.85 8.51

3

Valid N 35

(listwise)

Based on the table, the descriptive statistics for
student learning motivation were obtained. The post-
test score for the experimental class (X Culinary 1) was
137.00, with a minimum score of 112.00, a mean score of
124.63, and a standard deviation of 7.67. The post-test
score for the control class (X Culinary 3) was 131.00, with
a minimum score of 103.00, a mean score of 116.86, and
a standard deviation of 8.52.

Improving Student Motivation and Learning Outcomes

The data analysis showed that the implementation
of the Project-Based Learning (PjBL) model using video
media had a significant and positive impact on student
motivation and learning outcomes at SMKN 6 Padang,
particularly in the Culinary Basics subject.

Improving Learning Motivation

The average learning motivation score in the
experimental class increased from 113.94 to 124.63. This
increase was significantly greater than the control class
using the lecture method, which only increased from
114.26 to 116.86. This increase in motivation is consistent
with constructivist theory Piaget & Vygotsky (Mebert et
al., 2020; Mutanga, 2024; Rezai et al., 2025), which states
that students become more motivated when actively
engaged in learning through real-life projects. PjBL
places students at the center of learning, encouraging
them to design, work on, and complete culinary projects
(Guo et al., 2020; Sani et al., 2024). This process creates a
sense of responsibility and a clear sense of purpose,
ultimately fostering intrinsic motivation (Aljumah, 2023;
Cheng et al., 2023). The use of video media also supports
this process by providing concrete and visual examples
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that reinforce kinesthetic learning, in line with Fleming's
VAK learning style theory (El-Saftawy et al., 2024; Hattie
& O’Leary, 2025).

Improved Learning Outcomes

In addition to motivation, student learning
outcomes also improved significantly. The average
posttest score in the experimental class (84.54) was
higher than in the control class (77.86). This indicates
that the combination of PjBL and video media
successfully improved students' conceptual
understanding and cognitive abilities. According to
Jamet & Michinov (2022); Lorusso et al. (2025); Minet et
al. (2024), videos that combine visual and verbal
elements accelerate information absorption. In the
culinary context, video is a highly effective tool because
students can see live demonstrations of cooking
techniques before practicing them. This helps students
reach higher levels of learning according to Bloom's
Taxonomy, such as applying, analyzing, evaluating, and
creating original products. Therefore, the video-based
PjBL model has proven effective in improving learning
outcomes by: Increasing active student engagement
(Alpian et al., 2025; Fitrah et al., 2025; Masruri et al.,
2024). Providing a deeper understanding of complex
material through visual media; Encouraging higher-
order thinking skills and teamwork (Haleem et al., 2022;
Loyens et al., 2023; Ruiz-Rojas et al., 2024).

Research Limitations

While these findings are robust, several limitations
warrant consideration: The short duration of the study,
which means it cannot yet measure long-term
effectiveness; External factors such as psychological
conditions and family support were not fully controlled;
and Subjective elements in the assessment of video
projects, despite the use of a systematic rubric.

Conclusion

Based on the results of data analysis and discussion
regarding the effectiveness of the implementation of the
Project Based Learning (PjBL) model using video media
on student motivation and learning outcomes in the
Culinary Basics subject at SMKN 6 Padang, the
following conclusions can be drawn: The learning
motivation of students who participate in Project Based
Learning (PjBL) using video media is significantly
higher compared to students who participate in lecture
method learning and PowerPoint media in the culinary
basics subject at SMKN 6 Padang with a significance test
result of 0.013 <0.05.; The learning outcomes of students
who participate in Project Based Learning (PjBL) using
video media are significantly higher compared to
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students who participate in lecture method learning and
PowerPoint media in the culinary basics subject at
SMKN 6 with a significance test result of 0.025 <0.05; The
implementation of Project Based Learning (PjBL) using
video media is significantly more effective compared to
students who follow the lecture method and PowerPoint
media in the culinary basics subject at SMKN 6 Padang
with a significance test result of 0.001 <0.05.

Acknowledgments

Thank you to all parties who have supported the
implementation of this research. We hope this research is
useful.

Author Contributions

Conceptualization; methodology; validation; formal analysis;
investigation; resources; data curation: writing — original draft
preparation; writing —review and editing; visualization: U., F.
Y. All authors have read and approved the published version
of the manuscript.

Funding
The researchers funded this research independently.

Conflicts of Interest
The researchers funded this research independently.

References

Abdurrahmansyah, A., Sugilar, H., Ismail, I., & Warna,
D. (2022). Online Learning Phenomenon: From the
Perspective of Learning Facilities, Curriculum, and
Character of Elementary School Students. Education
Sciences, 12(8), 508.
https:/ /doi.org/10.3390/ educsci12080508

Adler, M. V., Madsen, J., Hedberg, J., Steinberg, R., &
Parra, L. C. (2025). Effect of explanation videos on
learning: The role of attention and academic
performance. Education and Information Technologies,
3009), 11797-11825.
https:/ /doi.org/10.1007 /s10639-024-13292-9

Ahrné, L., Chen, H., Henry, C. J., Kim, H.-S., Schneeman,
B., & Windhab, E. J. (2025). Defining the role of
processing in food classification systems—The
IUFoST formulation & processing approach. Npj
Science of Food, 9I1), 56.
https:/ /doi.org/10.1038/541538-025-00395-x

Aljumah, A. (2023). The impact of extrinsic and intrinsic
motivation on job satisfaction: The mediating role
of transactional leadership. Cogent Business &
Management, 10(3), 2270813.
https://doi.org/10.1080/23311975.2023.2270813

Alpian, Y., Anggraeni, S. W., Rohayati, N., & Warsih, W.
(2025). The Activity of Students in Problem-Based
Learning and Project-Based Learning Models to
Improve Social Studies Learning Outcomes in

August 2025, Volume 11, Issue 8, 399-405

Elementary Schools. Jurnal Ilmiah Sekolah Dasar,
9(1). https:/ /doi.org/10.23887 /jisd.v9i1.91909
Althubyani, A. R. (2024). Digital Competence of
Teachers and the Factors Affecting Their
Competence Level: A Nationwide Mixed-Methods
Study. Sustainability, 16(7), 2796.
https:/ /doi.org/10.3390/su16072796

Anderson, T. R., & Slotkin, T. A. (1975). Maturation of
the adrenal medulla—IV. Effects of morphine.
Biochemical =~ Pharmacology, 24(16), 1469-1474.
https:/ /doi.org/10.1016 /0006-2952(75)90020-9

Chen, Y.-C,, Tsui, P.-L., Lee, C.-S., Chiang, M.-C,, & Lan,
B.-K. (2022). Incorporating Multimedia Teaching
Methods and Computational Thinking into the
Baking Dessert Course. Electronics, 11(22), 3772.
https:/ /doi.org/10.3390/ electronics11223772

Cheng, J., Li, K., & Cao, T. (2023). How Transformational
Leaders Promote Employees’ Feedback-Seeking
Behaviors: The Role of Intrinsic Motivation and Its
Boundary Conditions. Sustainability, 15(22), 15713.
https://doi.org/10.3390/su152215713

Cok. I. R. M, I, Wayan Santyasa, Sudatha, G. W., &
Sudarma, I. K. (2022). Multimedia for Culinary
Students: Food and Beverage Processing Subject.
Journal of Education Technology, 6(4), 733-743.
https:/ /doi.org/10.23887 /jet.v6i4.53518

Dahri, N. A., Yahaya, N., Al-Rahmi, W. M., Noman, H.
A., Alblehai, F.,, Kamin, Y. B.,, Soomro, R. B,
Shutaleva, A., & Al-Adwan, A. S. (2024).
Investigating the motivating factors that influence
the adoption of blended learning for teachers’
professional development. Heliyon, 10(15), e34900.
https:/ /doi.org/10.1016/j.heliyon.2024.e34900

El-Saftawy, E., Latif, A. A. A, ShamsEldeen, A. M,,
Alghamdi, M. A., Mahfoz, A. M., & Aboulhoda, B.
E. (2024). Influence of applying VARK learning
styles on enhancing teaching skills: Application of
learning theories. BMC Medical Education, 24(1),
1034. https:/ /doi.org/10.1186/s12909-024-05979-x

Fitrah, M., Sofroniou, A., Setiawan, C., Widihastuti, W.,
Yarmanetti, N., Jaya, M. P. S, Panuntun, J. G,
Arfaton, A., Beteno, S., & Susianti, 1. (2025). The
Impact of Integrated Project-Based Learning and
Flipped Classroom on Students’ Computational
Thinking Skills: Embedded Mixed Methods.
Education Sciences, 15(4), 448.
https:/ /doi.org/10.3390/ educscil5040448

Gimenez-Escalante, P., & Rahimifard, S. (2019). A
Methodology to Assess the Suitability of Food
Processing Technologies for Distributed Localised
Manufacturing.  Sustainability, — 11(12),  3383.
https:/ /doi.org/10.3390/su11123383

Guo, P, Saab, N., Post, L. S., & Admiraal, W. (2020). A
review of project-based learning in higher

403



Jurnal Penelitian Pendidikan IPA (JPPIPA)

education: Student outcomes and measures.
International Journal of Educational Research, 102,
101586. https:/ /doi.org/10.1016/j.ijer.2020.101586
Haleem, A, Javaid, M., Qadri, M. A., & Suman, R. (2022).
Understanding the role of digital technologies in
education: A review. Sustainable Operations and
Computers, 3, 275-285.
https:/ /doi.org/10.1016/j.susoc.2022.05.004
Hattie, J.,, & O’Leary, T. (2025). Learning Styles,
Preferences, or Strategies? An Explanation for the
Resurgence of Styles Across Many Meta-analyses.
Educational ~ Psychology ~ Review, 37(2), 31
https:/ /doi.org/10.1007 /s10648-025-10002-w
Humairoh, S., Widiastuti, H., Ds, Y. N., Harmawati, &
Mutiara, I L (2024). Correlation Between
Motivation to Learn and Science Learning
Outcomes of Students SDN Lengahjaya 02, Bekasi
District. Jurnal Penelitian Pendidikan IPA, 10(11),
8476-8481.
https:/ /doi.org/10.29303/jppipa.v10i11.8810
Idoiaga, M. N., Beloki, N., Yarritu, L., Zarrazquin, 1., &
Artano, K. (2024). Active methodologies in Higher
Education: Reasons to use them (or not) from the
voices of faculty teaching staff. Higher Education,
88(3), 919-937. https://doi.org/10.1007/s10734-
023-01149-y
Jamet, E., & Michinov, E. (2022). Effects of verbal and
visual support on learning by tablet-based drawing.
Computers & Education, 181, 104460.
https://doi.org/10.1016/j.compedu.2022.104460
Lorusso, M. L., Pigazzini, L., Zampini, L., Burigo, M.,
Caccia, M., Milani, A., & Molteni, M. (2025). The
Role of the Visual Versus Verbal Modality in
Learning Novel Verbs. Children, 12(6), 722.
https://doi.org/10.3390/ children12060722
Loyens, S. M. M., Van Meerten, J. E., Schaap, L., &
Wijnia, L. (2023). Situating Higher-Order, Critical,
and Critical-Analytic Thinking in Problem- and
Project-Based = Learning  Environments: A
Systematic Review. Educational Psychology Review,
35(2), 39. https://doi.org/10.1007/510648-023-
09757-x
Markula, A., & Aksela, M. (2022). The key characteristics
of project-based learning: How teachers implement
projects in K-12 science education. Disciplinary and
Interdisciplinary Science Education Research, 4(1), 2.
https://doi.org/10.1186/543031-021-00042-x
Marliyah, L. (2024). The Management Dimensions of
Entrepreneurship Education in Agribusiness
Vocational School (A Case Study in SMKN 1 Bawen
and SMK SPMAN Ungaran). Indonesian Journal of
Business and Entrepreneurship.
https:/ /doi.org/10.17358 /ijbe.10.2.272

August 2025, Volume 11, Issue 8, 399-405

Masruri, M. A, Efendi, A, & Sumaryati, S. (2024).
Innovative Project-Based Learning Video Tutorial
Media: Development and Its Effect on Students
Collaborative Skills. JTP - Jurnal Teknologi
Pendidikan, 26(3), 926-943.
https:/ /doi.org/10.21009/jtp.v26i3.49648

Maulidiyanti, M., & Muslim, L. N. (2023). The
Effectiveness of Audio-Visual Media in Social
Marketing Campaigns. ICVEAST, 48.
https:/ /doi.org/10.3390/ proceedings2022083048

Mebert, L., Barnes, R., Dalley, J., Gawarecki, L., Ghazi-
Nezami, F., Shafer, G., Slater, ]., & Yezbick, E.
(2020). Fostering student engagement through a
real-world, collaborative project across disciplines
and institutions. Higher Education Pedagogies, 5(1),
30-51.
https:/ /doi.org/10.1080/23752696.2020.1750306

Minet, A., Wentzel, D., Raff, S.,, & Garbas, J. (2024).
Design thinking in physical and virtual
environments: Conceptual foundations, qualitative
analysis, and practical implications. Technological
Forecasting and Social Change, 207, 123596.
https:/ /doi.org/10.1016/j.techfore.2024.123596

Mutanga, M. B. (2024). Students’ Perspectives and
Experiences in Project-Based Learning: A
Qualitative Study. Trends in Higher Education, 3(4),
903-911.
https:/ /doi.org/10.3390/ higheredu3040052

O’'Neill, G., & Short, A. (2025). Relevant, practical and
connected to the real world: What higher education
students say engages them in the curriculum. Irish
Educational Studies, 44(1), 23-40.
https:/ /doi.org/10.1080/03323315.2023.2221663

Pratiwi, E. A., & Ikhsan, J. (2024). Project Based Learning
(PjBL) in Chemistry Learning: Systematic Literature
and Bibliometric Review 2015 - 2022. Jurnal
Penelitian ~ Pendidikan  IPA, 10(6), 343-354.
https:/ /doi.org/10.29303 /jppipa.v10i6.7017

Ramadhani, C. P, & Yulastri, A. (2024). The Relationship
Of Creativity With Student Learning Outcomes In
Pastry And Bakery Subjects At Smk Negeri 6
Padang. Jurnal Pendidikan Tata Boga Dan Teknologi,
5(1), 20. https:/ /doi.org/10.24036/jptbt.v5i11.12208

Rezai, A., Ahmadi, R., Ashkani, P., & Hosseini, G. H.
(2025). Implementing active learning approach to
promote motivation, reduce anxiety, and shape
positive attitudes: A case study of EFL learners.
Acta Psychologica, 253, 104704.
https://doi.org/10.1016/j.actpsy.2025.104704

Rizki, D., Yusrizal, Y., Halim, A., & Syukri, M. (2023).
Application of the 5E Learning Cycle Learning
Model to Increase Student Learning Motivation in
Sound Wave Material. Jurnal Penelitian Pendidikan

404



Jurnal Penelitian Pendidikan IPA (JPPIPA)

IPA, 9(1), 412-416.
https:/ /doi.org/10.29303 /jppipa.v9il.2593

Ruiz-Rojas, L. I, Salvador-Ullauri, L., & Acosta-Vargas,
P. (2024). Collaborative Working and Critical
Thinking: Adoption of Generative Artificial
Intelligence  Tools in  Higher Education.
Sustainability, 16(13), 5367.
https:/ /doi.org/10.3390/su16135367

Saha, M., Islam, S., Akhi, A. A., & Saha, G. (2024). Factors
affecting success and failure in higher education
mathematics: Students” and teachers’ perspectives.
Heliyon, 10(7), e29173.
https:/ /doi.org/10.1016/j.heliyon.2024.e29173

Sani, S., Fatimah, S., & Alfiandra. (2024). Project Based
Learning (PjBL) Oriented Textbook to Increase
Student Creativity. Jurnal Pendidikan  Dan
Pengajaran, 57(2), 249-262.
https:/ /doi.org/10.23887 /jpp.v57i2.80460

Saputri, K. Y., Santoso, S., & Hindrayani, A. (2021).
Effectiveness of ARCS Based Economic E-Book to
Improve Learning Motivation and Learning
Outcomes. Journal of Physics: Conference Series,
1808(1), 012031. https://doi.org/10.1088/1742-
6596,/1808/1/012031

Trenholm, S., & Marmolejo-Ramos, F. (2024). When
Video Improves Learning in Higher Education.
Education Sciences, 14(3), 311.
https:/ /doi.org/10.3390/ educscil4030311

Wulandari, N. O., Sutrio, Doyan, A., & Rahayau, S.
(2024). The Influence of Project Based Learning
Model on Creative Thinking Skills and Physics
Learning Outcomes. Jurnal Penelitian Pendidikan
IPA, 10(12), 10660-10669.
https:/ /doi.org/10.29303 /jppipa.v10i12.9738

August 2025, Volume 11, Issue 8, 399-405

405



