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Abstract This study aims to analyze the needs of students' creativity skills in learning,
develop a Team Project-Based Flip Classroom Learning Model, and determine the
learning model's effectiveness. The research was conducted at one of the
vocational schools in Sukoharjo Regency. This research was conducted as research
and development using mixed methods in data collection. The instrument's

validity for measuring the learning model was evaluated using the Aiken V
coefficient, and the model's effectiveness was determined using the N-gain score.
The results showed that the team project-based flip classroom learning model is
reliable and efficient. This model has three main steps: independent learning, face-
to-face learning, and guided learning for self-reflection. These findings imply that
teachers, particularly at the vocational education level, can utilize the team-
project-based flipped classroom learning model as an alternative learning strategy
that emphasizes material mastery and optimizes student creativity development.
This model is also relevant for applications in subjects requiring technical skills
and creative problem-solving.

Keywords Creativity; Flip Classroom; Project-Based; Vocational High School
Corresponding Author
Sumarni Sri

Universitas Sebelas Maret, Indonesia; srisumarni@staff.uns.ac.id

1. INTRODUCTION

The 21st century is marked by major transformations in various sectors of life due to technological
advances, globalization, and the increasingly complex dynamics of the workplace. In this context,
creativity is one of the essential competencies students need to develop, including in vocational
education settings. (Safitri & Sutadji, 2025)(Mutohhari et al., 2021); (Thornhill-Miller et al., 2023). World
Economic Forum (2020) places creativity as one of the ten key skills most needed by the current and
future workforce. Creativity is no longer just the domain of art or innovation, but has become a vital life
skill for problem-solving (Hadayani et al., 2020); (Adeoye & Jimoh, 2023), create added value (Gede
Agung, 2016); (Ciarli et al., 2021), and adapt to change (Taufik et al., 2024); (Vasylkevych et al., 2020);
(Darvishmotevali et al., 2020). Vocational education in particular has a strategic role in preparing an
adaptive, innovative, and competitive workforce. Many studies have focused on increasing creativity
(McGrath & Yamada, 2023; Kirschner & Stoyanov, 2020.

A learning approach that supports creativity is essential to produce graduates capable of
innovation amidst the demands of the Industrial Revolution 4.0 and Society 5.0. Therefore, exploring
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and developing learning models systematically designed to foster creativity in vocational education
environments is necessary. Therefore, the learning model implemented must stimulate students'
creativity and facilitate them in exploring ideas, creating original products, and solving real-world
problems. Project-based learning has proven effective in fostering creativity in vocational high school
students in engineering (Syahril et al., 2022); (Hao et al., 2024): (S. T. Ahmad et al., 2023). Problem-based
learning directs students to solve complex, open-ended problems so that students are trained to think
and find creative solutions based on learning experiences (Rizaldi & Putri, 2021): (Jabarullah & Igbal
Hussain, 2019); (Anggraeni et al., 2023); (Hidayati & Wagiran, 2020); (Simanjuntak et al., 2021). The
STEAM model combines multiple disciplines to complete creative tasks that are often open-ended to
spark students' creativity (D. N. Ahmad et al., 2021); (Conradty, 2020). Of the several learning models,
there are several weaknesses, including student and teacher readiness, facilities, long-term
requirements, and student character, limitations in students’ critical thinking (Megayanti et al., 2020).

Barus (2019) Seven learning models had been studied for their influence on students' creative
abilities. The seven models include Discovery Learning, Inquiry Learning, Problem-Based Learning,
Project-Based Learning, Production-Based Training, Teaching Factory, and the Blended Learning
Model. These seven models have different learning strategies. To improve learning efficiency, new
learning models need to be developed. Many learning models, such as Flip Classroom, Project-Based
Learning, and Team-Based Learning, can enhance student creativity.

Flip Classroom was first introduced by Jonathan Bergmann and Aaron Sams in 2006 and
commissioned in 2012. According to Bergmann & Sams (2014) Flip Classroom is a form of inverted
classroom learning. Students are provided with content that they can learn independently before the
lesson, and then continue the discussion during the educational session (Usmadi & Ergusni, 2019) .
According to Jonathan Bergmann and Aaron Sams, students prefer learning to be carried out when
students feel the need to be explained.

Meanwhile, according, the Flip Classroom learning method is a learning method that uses two
types of approaches (blended learning): traditional learning and content learning outside the classroom.
Online learning is usually done by providing learning videos, online discussions, or modules before the
learning begins. After providing material in the form of videos, modules, or other media, face-to-face
learning is carried out to discuss and discuss the material given together. In addition to group
discussions, assignments, and exams are given to test students' understanding of the material that has
been covered. Learning with the Flip Classroom approach does not change the pedagogical concept.
This approach changes the role of students from being passive listeners to students who are active
participants.

The second learning method is the Project-Based Learning model. According to Krajcik &
Blumenfeld (2006) The Project-Based Learning model allows students to implement learning by doing.
In other words, students learn while doing and applying their developed ideas. The Project-Based
Learning model requires students to be active in learning. According to Saputro & Rayahub (2020) The
Project-Based Learning model is a learning model that uses project assignments as a learning medium.
The Project-Based Learning model requires students to be able to learn creatively and produce work. In
the Project-Based Learning model, learning is based on the concept of constructivism, where students
gain a deeper understanding of the material when they actively develop ideas and apply them (Krajcik
& Blumenfeld, 2006). Hybrid activities that combine flipped classrooms, project-based learning, and
puzzle techniques can develop innovative and creative strategies for solving complex problems
(Sanchez-Mufioz et al., 2020). The advantages of project-based learning bridge the gap between
academic preparation and the demands of the world of work (Naseer et al., 2025).

The third learning model is the Team-Based Learning model. Team-Based Learning (TBL) is a
teacher-directed learning method that forms several small groups within a class. TBL is a learning
approach to provides learning opportunities by providing tutorials through small groups (Smeby et al.,
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2020). According to Gullo et al., (2015) . TBL has been widely applied in the curriculum with a
pedagogical approach.

However, few studies develop models from these models by combining the three models.
Therefore, in this study, a Team project-based flip class learning model will be developed, a combination
of learning models that involve students in groups to create projects or work on learning, carried out
inside and outside the classroom (blended flip). This model was developed with the constructivism
theory. Constructivism is based on the idea that people build their version of reality by using past
experiences and knowledge, as well as their current experiences. Thus, learners are creative and actively
involved in their learning, and there is a dynamic relationship rather than a passive one between
teachers and learners. The three main principles of Vygotsky's thinking related to social constructivism
are (1) social interaction. The development of higher mental functions initially occurs in communication
and cooperation between individuals (inner psychology) before occurring within the individual (intra
psychology) (2) —zone of proximal development (ZPD). ZPD describes the zone between the ability to
solve problems independently and the ability to solve problems through direction or collaboration with
other, more experienced people (teachers or peers) (3) Scaffolding. The implications of this research are
expected to be one of the learning strategies for increasing student creativity by creating creative
products. The purpose of this research is to determine the development of a flip classroom learning
model based on team projects and to determine the effectiveness of this learning model. This paper aims
to analyze the characteristics of learning models that support the development of creativity and are
relevant to the vocational context.

2. METHODS
Type of research

This type of research is Research and Development (R&D) to test the effectiveness of the resulting
research product (Roper et al., 2016). The research approach uses mixed methods for data collection
(Gall et al., 2003). Qualitative data is used for needs analysis, and quantitative data is used to measure
the validity of the model design.

Development Model (ADDIE)

The development model used is the ADDIE model, which has five stages: Analysis, Design,
Development, Implementation, and Evaluation (Sweller, 2021). The ADDIE model research procedure
is discussed in Figure 1 below.
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Figure 1. ADDIE model research procedure
Research Design

This research design used a One Group Pre-test pretest-posttest design, conducted on one group
without a comparison group (control class). This design used a pre-test before treatment and a post-test
after treatment to determine differences before and after treatment.

Sample and Research Object

This research was conducted at a vocational high school (SMK) in Sukoharjo Regency, specifically
in the Building Modeling and Information Design (DPIB) expertise program, with the subject studied
being Road and Bridge Construction (KJJ). Using a purposive sampling technique, the sample consisted
of 35 students majoring in Building Modeling and Information Design (DPIB).

Instruments and Validity

The analysis stage involves identifying problems and determining appropriate solutions in the
road and bridge construction class (Pribadi, 2018) . The analysis stage provides researchers with an
overview and insight into the causes of learning problems. Data sources were obtained from interviews
with grade XII DPIB students, subject teachers, and supporting documents. The data collection
technique used was interviews Pujaastawa (2016) . The analysis used content analysis (Ferdiansyah et
al.,, 2020) . Data validation used the member checking technique.

This stage aims to develop the design into a product. The development stage involves creating a
learning model and its stages. The learning model refers to the Lesson Implementation Plan (RPP) and
learning methods, and is validated for feasibility by experts. After the learning model is validated, the
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next step is implementation. The model is applied to grade XII DPIB students. The learning model is
reviewed, observed, and modified during implementation to increase effectiveness.

Experts provided the data used in the development and implementation stages during validation.
This data consisted of suggestions for improving the quality of the learning model. The experts
appointed for this study included lecturers with expertise in the field of education.

The data collection instrument was an expert assessment questionnaire containing aspects of the
model. The questionnaire was developed following guidelines. The questionnaire was assessed using a
Likert scale (Vagias, 2006) . The grid is as shown in Table 1.

Table 1. Expert Assessment Grid

No. Assessment Criteria

1 Complete RPP components (containing: identity, learning objectives, indicators, materials, methods,
learning activities, learning resources, and assessments)

2 Conformity between Basic Competencies (KD) and Core Competencies (KI)
3 Conformity between competency achievement indicators and learning objectives
4 Compeatibility of learning activities with the stages of the team project-based flip classroom learning

model

Learning activities support the improvement of students' creativity abilities
The learning steps are spelled out

Suitability of evaluation techniques to learning objectives

Evaluation techniques support the improvement of creativity ability

o 00 NN o O

Conformity of the estimated time allocation with the activities carried out
10 References used according to the material taught
11 References used to support the enhancement of creativity

12 Completeness of the content of the guidelines (background, concept, preparation steps, learning model
steps)

13~ Completeness of the content of the team project-based flip classroom learning model
14  Readability

15  Good and correct use of Indonesian

16 Ease of Use

17  Compatibility of media materials with learning materials

18  Material update

19 The collapse of the delivery of the material

20  Ease of Use

21 Visually acceptable readability/usability

22 Suitability of media to learning objectives to improve creativity

23 Conformity of evaluation instruments to indicators

24  Compeatibility of evaluation instruments with the team project-based flip classroom model

25  Completeness of instrument types (instruments for evaluating the project work process and instruments
for project results)

26  Completeness of the contents of each instrument
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The data collection method in the development and implementation stages used a questionnaire.
Experts were consulted for advice and initial validation in developing the learning model before
implementation.

Data analysis used descriptive analysis, and validation in the evaluation stage used content validity
to calculate the content validity coefficient based on expert assessments (Aiken, 1985). This validation
determined the extent of the influence of the team project-based flip-classroom learning model on
student creativity, thereby determining the effectiveness of the implemented learning model. The
formula used in equation 1 is as follows.

V=3

With:

s
n(C-1)

@™

s=r—Ilo

lo = lowest rating figures

¢ = highest rating figures

r = figures given by the appraiser
Data Analysis Techniques

The evaluation phase aims to assess the feasibility of the learning model, determine the level of
student effectiveness with the resulting product, and identify changes and modifications for further
development.

Data in the evaluation phase includes primary data in the form of creativity questionnaires adapted
from several previous studies (Fields & Bisschoff, 2017) . The data source was students who received
the learning model or research participants. A questionnaire was used as the data collection technique.
Data analysis used paired-sample t-tests, with significant differences in the results of the paired t-test,
was performed using SPSS paired-sample t-test. Data were considered different if the average pre-test
score was < the average post-test score and the significance value of the paired-sample correlation was
<0.05. This data analysis was used to determine the effectiveness of the team project-based flip class
model in terms of the N-gain value. The N-gain value was considered high if N-gain > 0.7; moderate if
0.3 < N-gain < 0.7; and low if N-gain < 0.7 (Hake, 1998). The formula for calculating the N-gain score is
as follows in equation 2.

post—test score — pre—test score

N Gain =

)

ideal score — pre—test score

3. FINDINGS AND DISCUSSIONS
Findings
Needs Analysis

The team-based flip classroom learning model requires good group work, creativity in working on
projects, and technological skills for learning effectiveness. So, in analyzing this need, the dominant
learning model in the classroom is lectures and making work drawings. Motivation students want to
have the ability to design architectural drawings. The dominant student skills are sketching and
mockups; the obstacles experienced are low motivation, teacher ability, time management, and
ineffective groups. The resource persons expect to pay more attention to the teacher, attention and
advice from the teacher, and more practical learning than assignments and detailed explanations from
the teacher.
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Planning Stage

The planning stage of the learning model begins with the determination of concepts, the
preparation of syntax, and the initial design.

Preparing a team project-based flip classroom learning model is based on the study of Team-Based
Learning, Project-Based Learning, and Flip Learning theories. The concept design of the team project-
based flip classroom learning model is shown as shown in Figure 2.

FLIP CLASSROOM

Knowledge Acquisition

[Providing material that students must learn in the form of learning
videos before class is camed out

Knowledge Construction

oblems and assigning assignments and
> test students’ abilities

] ey e e e e

TEAM BASED LEARNING ' TEAMPROJECT BASED FLIP CLASSROOM . H PROJECT BASED LEARNING

Pre Class

Prepar

Get ideas |

ts study the material that has been provided
ngh the online application

Create a project design | !

Customize the project design |

Implementing the project | :

nent of results |

Experience Evaluation |

Figure 2. The theoretical framework of the team-based flip classroom research model

Before designing a learning model, it begins with preparing a syntax used as a reference in
determining learning activities. Syntax preparation based on the results of the conceptual theory. The
learning syntax consists of three stages, namely the preparation stage, the face-to-face stage, and the
after-class stage. The syntax has been compiled as follows.

A preparatory stage that includes self-study to build knowledge (exposure). Learners listen to
learning videos and read learning modules related to the material (facilitation stage).

Face-to-face stage, to increase student experience (experience), the activities include: 1) The teacher
reviews the material from the learning video. 2) Teachers provide individual tests to determine students’
learning readiness. The Individual Readiness Assurance Test (IRAT) is conducted by providing quizzes
that all students take. 3) The teacher checks the results of the tests that have been done. If the score
obtained is still lacking, the teacher briefly explains the answer to the question and the material to be
studied. 4) The teacher assigns a pre-planned task or project. 5) Students are directed to form a team to
design and perform project tasks in a team, and discuss project concept plans. 6) The team prepares the
tools and materials needed for creating the project. 7) Students review work/projects that have been
planned in teams, and students carry out project creation. The teacher is a facilitator in project work. 8)
The team communicates the project results with presentations and Q&A discussions with the rest of the
team. 9) The teacher conducts observation and analysis of the results of the project. 10) The teacher gives
feedback on the tasks of the already analyzed project.
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The stage after class is to reflect on the results of the project assignment. In this stage, students
reflect and refine project tasks that the teacher has given feedback on. In addition, students work on
homework that has been given.

Initial Design

The initial design results are a Learning Implementation Plan (RPP), which contains identity, core,
and basic competencies, learning objectives, achievement indicators, media used, learning models and
methods, and learning activities, and is equipped with evaluation instruments.

Development and Implementation Stage

After the product is designed, the next stage is to carry out development with a validity assessment.
The validation method used is content validation using Aiken V. Validation is carried out by five experts
in educational research, linguists, and substance experts. The data obtained are quantitative as primary
data and qualitative input suggestions for improvement.

Four model assessment indicators include learning implementation plans, learning models,
learning media, and learning evaluation instruments. The four indicators are described in 26 model
scoring items. The value of V obtained from the table is 0.80. The item is declared valid if the calculated
V value exceeds table V. Table 2 shows the validation results of the team project-based flip classroom
learning model.

Table 2. Team Project-Based Flip Classroom Model Validation Results

No Assessment Criteria Aiken V value Statement

1 Complete RPP components (containing: identity, learning 0.950 Valid
objectives, indicators, materials, methods, learning activities,
learning resources, and assessments)

2 Conformity between Basic Competencies (KD) and Core 0.950 Valid
Competencies (KI)

3 Conformity between competency achievement indicators 0.950 Valid
and learning objectives

4  Compatibility of learning activities with the stages of the 0.900 Valid
team project-based flip classroom learning model

5 Learning activities support the improvement of students' 0.900 Valid
creativity abilities

6  The learning steps are spelled out 0.900 Valid

7 Suitability of evaluation techniques to learning objectives 0.800 Valid

8  Evaluation techniques support the improvement of 0.800 Valid
creativity ability

9  Conformity of the estimated time allocation with the 0.800 Valid
activities carried out

10  References used according to the material taught 0.950 Valid

11 References used to support the enhancement of creativity 0.850 Valid

12 Completeness of the content of the guidelines (background, 0.950 Valid

concept, preparation steps, learning model steps)

13 Completeness of the content of the team project-based flip 1.000 Valid
classroom learning model

14  Readability 0.850 Valid
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No Assessment Criteria Aiken V value Statement
15  Good and correct use of Indonesian 0.900 Valid
16  Ease of Use 0.850 Valid
17 Compatibility of media materials with learning materials 1.000 Valid
18  Material update 0.900 Valid
19  The collapse of the delivery of the material 0.950 Valid
20 Ease of Use 0.850 Valid
21  Visually acceptable readability/usability 0.850 Valid
22 Suitability of media to learning objectives to improve 0.850 Valid
creativity
23  Conformity of evaluation instruments to indicators 0.900 Valid
24  Compeatibility of evaluation instruments with the team 0.850 Valid

project-based flip classroom model

25 Completeness of instrument types (instruments for 0.850 Valid
evaluating the project work process and instruments for
project results)

26  Completeness of the contents of each instrument 0.850 Valid

The value of V obtained from the table is 0.80. The calculated V value is greater than the table V
value, representing 26 valid items. The expert team's assessment states that the team's project-based flip
classroom learning model is declared feasible to develop.

Evaluation Stage

Student learning was evaluated while implementing the classroom project-based flip class team
project learning model. During three meetings, the topic of making road and bridge models was
discussed, and student reflection was evaluated at each meeting. Fakhrurrazi (2018) and Triana (2022)
Explain that effectiveness is a change that brings certain influence, meaning, and benefits from the
results of implementing an activity and testing the effectiveness of the flip classroom team project
learning model, as seen from the results of student self-evaluation assessments of creative thinking
abilities before and after learning using the learning model. The reflection results used a self-evaluation
questionnaire to measure students' creative abilities that had been developed and tested for normality
using the Kolmogorov-Smirnov normality test. The normality test used the SPSS Statistics 22
application, with results as in Table 3.

Table 3. Normality Test Statistics

Kolmogorov-Smirnov?

Class
Statistic df Sig.
Model implementation Pretest_creativity 094 35 200
results Postest_ creativity 133 35 121

Based on the normality test results, a significance value of 0.200 was obtained for the pre-test and
0.121 for the post-test. Both significance values were in the range of = 0.05, indicating a normal
distribution of the data. After determining normality, a paired sample t-test was conducted to determine
the difference in the means of two paired or related samples. To determine the effectiveness of the flip
class team project-based model, the paired t-test formula was used, with results shown in Tables 4 and
5.
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Table 4. Paired Sample Statistics

Mean N Std. Deviation Std. Error Mean
Pair 1 Pre-test 104.11 35 7.107
Post-test 121.06 35 5.179
Table 5. Correlation of Paired Samples
N Correlation Sig.
Pair1  Pre-test & Post-test 35 .602 .000

Calculations using SPSS Statistics 22 yielded a significance value of 0.000. Based on the decision-

making process, the significance value was <0.05, indicating a difference in the average pretest and

posttest scores. This difference in average scores indicates that the developed learning model
significantly increased students' creativity.

After implementing the innovative team-based project-based flip classroom model, the

effectiveness of the team-based project-based flip classroom model on improving student creativity was
calculated using the N-Gain formula. The N-Gain formula calculates effectiveness based on the results
of the pre-test and post-test administered before and after the treatment. The results of the respondents'
average N-Gain scores are presented in Tables 6 and 7.

Table 6. N-Gain Score

No Pre- Pos- N Gain No Pre- Pos- N Gain
Test Test Percent Test Test Percent
1 98 121 4423 19 96 113 31.48
2 109 122 31.71 20 105 121 35.56
3 92 121 50.00 21 102 119 35.42
4 91 112 35.59 22 111 125 35.90
5 112 126 36.84 23 111 125 35.90
6 99 117 35.29 24 111 125 35.90
7 107 120 30.23 25 113 124 29.73
8 101 119 36.73 26 108 121 30.95
9 109 121 29.27 27 94 129 62.50
10 109 120 26.83 28 113 128 40.54
11 91 115 40.68 29 104 118 30.43
12 108 120 28.57 30 116 127 32.35
13 98 113 28.85 31 105 128 51.11
14 105 120 33.33 32 101 116 30.61
15 103 121 38.30 33 94 112 32.14
16 106 133 61.36 34 96 122 48.15
17 104 116 26.09 35 106 118 27.27
18 116 129 38.24
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Table 7. Descriptive Statistics of N-Gain Values

N Minimum Maximum Mean  Standard Deviation
N-Gain_score 35 .26 .63 .365 .088
N-Gain_ percentage 35 26.09 62.50 36.51 8.86
Valid N (listwise) 35

Discussion

The study results indicate that implementing the team project-based flip class learning model can
significantly improve students' creativity. This is evident from the paired sample t-test results, which
indicate a significant difference between the pretest and posttest scores. The N-Gain value of 36.5 places
the model's effectiveness in the moderate category, which means this learning successfully facilitates
increased creativity. However, there is still room for further development. Developing a team project-
based flip class learning model can improve students' creativity, aligning with previous research that
group learning fosters creativity (Boon et al., 2016). Through the creation of road and bridge model-
making projects, students are allowed to innovate to foster student creativity. Through flip class,
students build knowledge through learning videos as material for constructing knowledge when
preparing projects. This also encourages students' creativity.

The team-based flip classroom learning model begins with independent learning through modules
and video tutorials. This independent learning aims to build student knowledge. Independent learning
packaged through the flipped classroom learning model requires students to be prepared for real-life
learning in the classroom. From this independent learning, according to constructivism theory, through
the social domain, a student observes their environment, listens to people in their environment, and
then begins to imitate people, teachers, or anyone else in their environment who is more expert in
directing, making corrections, and providing challenges in learning. Next, the intellectual development
process enters the internal realm. When a learner becomes more competent, new knowledge has been
internalized (Pritchard & Woollard, 2010). The flipped classroom approach does not change the
pedagogical concept but only shifts the student's role from passive listeners to active participants, which
is called social interaction (Vygotsky, 1978). The learning strategy in the flipped classroom model uses
a blended learning approach by reversing the traditional learning environment and providing learning
content outside the classroom by utilizing technological advances.

The second stage in the team project-based flip class model is a class meeting, commonly called a
face-to-face meeting. In this face-to-face activity, the learning plan that has been created is implemented.
Face-to-face activities are carried out three times. These meetings include discussions on concept
creation and mock-up design, mock-up creation, and presentation of the final results. According to
constructivism theory, this stage is called the Zone of Proximal Development (ZPD). The ZPD describes
the zone between the ability to solve problems independently and the ability to solve problems through
guidance or collaboration with others who are more experienced (teachers or peers). The third stage is
the self-reflection stage. Students reflect on project assignments that the teacher has given feedback on.
Feedback from the teacher is a scaffolding in the constructivism theory stage. The three stages of Team
Project-Based Flip Classroom learning are similar to the research-based blended flip learning model:
independent learning, class meeting learning, and guided learning, one of the practical learning
methods.

Thus, according to constructivist theory, particularly Piaget's and Vygotsky's perspectives,
increased creativity occurs because students are not merely recipients of information but actively
construct their understanding through independent exploration and interaction with teachers and
peers. Team-based project-based flip-class learning allows students to access materials before face-to-
face meetings, allowing class time to be used for discussion, problem-solving, and creative projects. This
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process aligns with the constructivist principle that knowledge is built through active engagement,
hands-on experience, and critical reflection, which can stimulate new ideas and innovative solutions.

These results align with findings (Zhou, 2023) , which reported that the flipped classroom model
can improve vocational high school students' creative thinking skills by increasing collaborative
learning activities. The use of face-to-face time for interactive discussions in flipped learning contributes
significantly to the development of creativity and 21st-century skills (Fung et al., 2022). Similarly, the
flipped learning model enhances students' ability to generate original ideas due to learning flexibility
and active classroom engagement kelas (Herreid et al., 2021).

However, this study has several limitations. First, the moderate effectiveness rate indicates that
other factors influence student creativity, such as learning motivation, prior knowledge, or a supportive
learning environment. Second, this study was conducted over a limited period and within a specific
subject context, so generalizing the findings to other subjects or levels of education requires caution.
Third, the instrument used to measure creativity focused on cognitive aspects, so creativity's affective
and psychomotor dimensions were not fully explored. Therefore, further research is recommended to
expand the variables measured, involve more diverse samples, and use a mixed methods approach to
obtain more comprehensive results.

4. CONCLUSION

This study demonstrates that implementing the team-project-based flipped classroom learning
model significantly improves student creativity. This is demonstrated by an average N-Gain score of
36.5%, which falls into the moderate improvement category, and paired t-test results showing
significance at p <0.05. This improvement indicates that integrating the flipped learning approach with
project-based collaboration provides more space for students to explore ideas, develop creative
solutions, and develop higher-order thinking skills.

These findings imply that teachers, particularly at the vocational education level, can utilize the
team-project-based flipped classroom learning model as an alternative learning strategy that
emphasizes material mastery and optimizes student creativity development. This model is also relevant
for applications in subjects requiring technical skills and creative problem-solving.

Suggestions for future research include replicating this model with a more diverse population,
across subjects, and educational levels to test its consistent effectiveness. Further research could also
integrate more comprehensive creativity assessment instruments, examine student engagement during
the learning process, and develop more interactive technological support to adapt this model to online
and hybrid learning.
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