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The study aimed to compare students' creativity skills using the
Project-Based Learning (PjBL) model and the Collaborative
Project-Based Learning (CPjBL) model. The study was carried
out using a quasi-experimental method. To reveal creative
skills, students employed a testing technique. A test was
utilized to analyze the data. The study's results indicated a
significant difference in students' creativity skills between the
Project-Based Learning (PjBL) model and the Collaborative
Project-Based Learning (CPjBL) model. These differences are
largely influenced by the instructional model's syntax or stages.
The findings demonstrate that CPjBL is more effective for
enhancing students' creativity skills. In the PjBL model,

learning activities focus primarily on the project assignment. In
contrast, the CPjBL model begins with motivating students to
achieve the learning outcomes, using modules that promote
collaborative learning. This approach includes understanding
concepts and work principles through instructional media,
creating prototypes, engaging in discussions, and
demonstrations. Collaborative learning structured group
projects around assigned topics. Students would continue
project assignments with consistent group members and
learning themes. The CPjBL model is superior to the PjBL
model because the model's syntax is systematically organized
based on a learning hierarchy.

*Corresponding Author:

rusly.hidayah.2003319@students.um.ac.id

INTRODUCTION

In the future work environment, every activity will face various challenges that must be addressed;
therefore, students must master creative skills. Mohamed and Omar (2010) noted that creativity is
one of the essential skills required by industry for graduates. According to Kamdi (2011), the most
effective educational approach is to create a learning environment that allows students to engage in
activities where they can apply their knowledge to solve practical problems and better understand
and utilize technology. University education provides students with the opportunity to learn how to
tackle these problems.

Smaldino et al. (2012) highlighted that by addressing real-world problems, students can acquire the
knowledge and skills necessary for their post-graduate lives. Learning activities that enable students
to engage in problem-solving can help them investigate how issues arise and determine effective
solutions, thus facilitating the acquisition of new knowledge while reinforcing existing understanding
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(Merrill, 2002; Yeen-ju et al., 2015).

Creativity has become an essential skill for graduates in chemistry education, as they will encounter
numerous challenges in their careers. Developing these skills enables individuals to express
themselve uniquely (Muhlihasari, Susilo, and Ibrohim, 2024). Creative thinking skills enable them to
generate new ideas or concepts to overcome difficulties (Cahyo, Susilo, and Sulisetijono, 2021). This
article aims to compare the differences in students' creativity skills between two educational
approaches: Collaborative Project-Based Learning (CPjBL) and Project-Based Learning (PjBL) in the
context of a reaction rate course.

Project-Based learning immerses students in activities focused on completing project tasks derived
from real-world scenarios. In contrast, CPjBL combines elements of collaborative learning and
project-based learning. Initially, students engage in collaborative learning to study the design of a
product through research of academic papers, books, or theses. Following this, they undertake
project tasks rooted in real-world contexts.

Project-Based Learning

Project-Based learning is a teaching model that enables students to engage in project assignments
while applying learning theories rooted in constructivism. This approach encourages students to
address real-world problems or challenges through a thorough process of investigation (Lattimer
and Riordan, 2011). It operates under the principle of constructivism, allowing learners to utilize
their knowledge and skills to find solutions to practical issues (Arcidiacono et al., 2016). Based on
Maulida et al. (2024), in implementing this teaching model, students are encouraged to practice
questions in daily life so they are able to create knowledge and form learning projects that are in
accordance with the problem topic.

Project-Based learning has significant applicability in chemistry education (Zhang, 2013). Within this
model, students have the opportunity to apply their knowledge and skills to tackle structured
problems, either individually or in groups (Ng et al.,, 2016). These project assignments are often
inspired by actual industry practices (Jalinus and Nabawi, 2018).

Students who build or design a project must have certain skills, including science process skills,
which can be developed through project-based learning (Jusuf, Wijaya, and Dasna, 2021). Through
designing and creating projects, students are not only able to acquire science content but are also
able to express their creative thinking skills through science knowledge (Sumarni, Wijayanti, Supanti,
2019). The Project-Based learning framework is designed to develop students’ attitudes, knowledge,
and skills through activities that relate to real-world problems. Project-based learning (PjBL) is
designed to be used on complex problems that students need to invest (Sulistina, et al., 2023).

Additionally, Project-Based Learning fosters motivation and enhances students' understanding of
real-world applications as the foundation for their project tasks (Balve and Albert, 2015). Because
they are actively involved in the investigation, discovery, and decision-making process, students can
select the activities and work completed during project activities. They can also be creative,
communicative, and develop practical thinking (Rosidah, Susilo, and Mahanal, 2019). This approach
also contributes to the development of students' emotional and psychomotor skills (Baran et al,,
2018). Furthermore, project-based learning not only aligns with the philosophy of teaching
chemistry but also positions students as the central focus of the educational process, allowing them
to acquire deeper knowledge and skills (Xinyan, 2016).

Collaborative-Project Based Learning

Numerous studies have been conducted to develop Project-Based Learning in combination with
other educational methods. Nepal and Jenkins (2011) discussed the integration of Project-Based
Learning with traditional lecture and tutorial-based teaching. Their findings indicated that a well-
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designed blended approach can effectively address the limitations of both methods.

Mohamed et al. (2011) focused on the implementation of Project Oriented Problem-Based Learning
(POPBL). In their study, students were tasked with designing an electronic circuit, which provided
them with valuable experience in both individual learning processes and group dynamics, including
leadership skills.

Ana and Nurlaela (2012) developed the Patisserie Project-Based Learning (P2BL) model,
emphasizing the importance of equipping students with creativity, divergent thinking, and
collaborative teamwork skills. Vila et al. (2017) conducted a study on collaborative engineering
learning through project-based learning, aimed at developing Industry 4.0 skills using a Product
Lifecycle Management (PLM) framework. Their research suggested that project-based learning is a
suitable approach for providing experiences that foster the development of competencies needed in
Industry 4.0.

In educational settings aimed at enhancing competencies, it is essential for students to engage in
interconnected group work. This type of learning, known as collaborative learning, enables students
to support each other in improving and developing their skills, as noted by Siegel (2005). Many
engineering schools worldwide advocate for cooperative learning in educational activities, as
confirmed by Johnson and Johnson (1999), who found it to be effective in higher education. The goal
of collaborative learning is to enhance effective learning both within and outside the classroom
through group activities, as highlighted by Azizan (2018). Collaborative learning produces more
holistic results. In addition, collaborative activities encourage each individual involved to exchange
knowledge so that the information obtained is more comprehensive (Zarkasi, Joharmawan, and
Yulistiadi, 2024).

The combination of collaborative and project-based learning is particularly suited for chemistry
education, as project-based learning encourages students to construct their knowledge by designing
tools or machines to solve real-world problems, while collaboration enhances the effectiveness of the
learning process. Perez et al. (2009) suggest that in collaborative project-based learning
environments, students actively engage with one another, becoming integrated and interconnected
as they participate in project tasks that develop their ability to design real machines. So, this
collaborative learning experience can help students provide encouragement and information to each
other (Fazhari and Yuniawatika, 2024).

Chen (2004) noted that students would achieve better academic outcomes when collaborative
project-based learning was applied to assignments involving web page development. Collaborative
learning is an ideal learning strategy to practice the ability to apply concepts. This is because
collaborative strategies create a student-centered, contextual, integrated, and collaborative learning
environment (Sukmawati, 2023). Moreover, Tafakur and Suyanto (2015) found that this approach
significantly boosts student motivation, leading to improved learning results.

THEORETICAL FRAMEWORK

The collaborative project-based learning (CPjBL) model is designed to enhance creative thinking and
metacognitive skills among students. This study utilizes CPjBL, which consists of several phases:
orientation, organization, collaboration, discussion, and evaluation.

In the orientation phase, lecturers introduce students to authentic problems connected to real-life
contexts and motivate them to engage in solving these problems. They observe how students manage
challenges during this orientation phase and provide relevant videos related to the topic of reaction
rates.

During the organizational phase, lecturers facilitate group discussions centered on problem-solving
using electronic learning materials (e-MFIs) in a collaborative setting. The collaboration phase
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encourages students to gather relevant information, seek explanations, and develop solutions to the
assigned problems. Lecturers guide students in completing electronic worksheets (E-LKM), assess
students' sense of responsibility regarding the E-LKM tasks, and identify the difficulties students
encounter while understanding the E-LKM. Students are also encouraged to reach out to resource
persons from other departments besides chemistry to help formulate alternative solutions.

In the discussion phase, lecturers prompt students to present their findings from the E-MFI
discussions in front of the class. They observe the challenges students face in delivering their
discussion results and how these difficulties may impact their presentations. The evaluation phase
involves lecturers assisting students in reflecting on their work, comparing their outcomes with the
expected results, and considering their satisfaction with these outcomes, as well as the efforts made
to improve.

The implementation of CPjBL in this structured manner enables students to tackle complex,
challenging, and realistic tasks collaboratively. Although assistance is provided, it primarily serves as
reinforcement or scaffolding (Slavin, 2011). Throughout the series of CPjBL activities—from
orientation to evaluation—students develop knowledge across different dimensions: factual
(orientation phase), conceptual (organizational phase), procedural (collaboration and discussion
phases), and metacognitive (evaluation phase). The evaluation phase represents a crucial moment
for metacognitive development, as it involves reviewing all activities from start to finish and
assessing students’ understanding of data/information and their ability to utilize it to solve problems.
Thus, CPjBL cultivates greater creativity and metacognitive skills in students, particularly in
stimulating and encouraging independent thinking (Moreno, 2010).

In implementing CPjBL, lecturers support students in comprehending laboratory equipment and the
media required for investigations, facilitate the formation of study groups, and provide electronic
student worksheets (e-LKM). These e-MFIs aid students in following through on problem-solving
initiatives, especially during the orientation, collaboration, and discussion phases. Enhanced creative
thinking skills enable students to take on their roles and responsibilities more effectively,
contributing to the success of scientific investigations and creative tasks. As students develop their
creative thinking abilities, they also enhance their capacity to monitor and pay attention to their own
thought processes (Hargrove & Nietfeld, 2015).

This suggests that metacognitive skills develop alongside creativity. Furthermore, students' sense of
responsibility grows not only due to their metacognitive advancement but also because of the
collaborative social environment within their groups (Shamir et al, 2008). This sense of
responsibility significantly contributes to the success of scientific investigations and creative tasks
assigned to students. In essence, responsibility acts as a moderating variable in the CPjBL learning
process.

METHODOLOGY

The study employed a quasi-experimental method using a two-group research design to examine the
reaction rate course in the Bachelor of Chemistry Education program at the Chemistry Education
Department, Faculty of Mathematics and Natural Sciences, Universitas Negeri Surabaya, Indonesia.
The research population consisted of 52 students, divided into two groups of 26. The control group
utilized the Project-Based Learning (PjBL) model, while the experimental group implemented the
Collaborative Project-Based Learning (CPjBL) model.

The primary difference in treatments between the two groups lies in the structure, or syntax, used
during the learning process. According to Eggen and Kauchak (2012), syntax refers to the series of
steps that help students achieve a learning goal. The syntax for both models is outlined in Table 1.

In the control group, learning activities followed the PjBL model as described by Kamdi (2010), which
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consists of seven stages. In contrast, the experimental class performed learning activities based on
the CPjBL model, which includes ten stages. This CPjBL model has been validated by experts and is
considered reliable for implementation in chemistry education.

In the PjBL model, students engage directly in project tasks from the outset. Conversely, the CPjBL
model requires students to first acquire knowledge about the teaching materials (through modules,
articles, theses, prototype media, and video learning) within a collaborative learning framework,
followed by engaging in project tasks during the learning activities. Therefore, the key distinction
between the PjBL and CPjBL models lies in the learning stages involved.

Table 1: Comparison of the syntax between Project-Based Learning (PjBL) and Contextual
Project-Based Learning (CPjBL) models implemented in the Reaction Rate course.

Control Class Experiment Class

Stage PjBL Stage CPjBL

1 Determination of project theme by | 1 The formulation of the expected learning
teacher and students outcome

2 Division of students group work 2 Understanding the concept of teaching

material

3 Observation and identification of 3 Demonstration prototype media and
various problems video learning

4 Preparation of project proposal 4 Project assignment (students are

assigned to identify

problems from the real-world as the basis
of the project

and relevant to the course)

5 Production process 5 Approval of the student's project plan
with experts
6 Assessment of process or product | 6 Working on the project proposal
and feedback of students work
method
7 Presentation of project report 7 Progress check of the project proposal
8 Analyse, design and create detailed

design to produce nata de coco
(blueprint) of the project

9 Progress check of the analysis design and
create detailed design to produce nata de
coco of the students’ project

Assessing students' creativity skills is conducted through tests. Observers evaluate students on a
scale from 1 to 5. The instrument used to assess these creativity skills is outlined in Table 2. Students'
creativity skills are measured across four aspects: fluency, flexibility, originality, and elaboration.

Fluency refers to the ability to generate a large number of ideas or solutions. Flexibility is the capacity
to produce varied ideas, responses, or questions, to view problems from multiple perspectives, and
to employ different approaches to problem-solving. Originality is the ability to come up with new and
unique ideas. Elaboration involves providing detailed explanations or expansions of ideas (Rolia et
al,, 2018; Yulianto, 2021).

Table 2: Instrument of the assessment of students’ creativity skills
No Aspect Score (1-5)
1 Flexibility
2 Originality

2787



Hidayah et al. The Creativity Skills of Students in PjBL and CPjBL Model

3 Elaboration
4 Fluency

Before conducting a comparative analysis of students' creativity skills, it's essential to perform a
requirements test, as well as tests for normality and variance homogeneity. The data analysis in this
experimental research utilizes a T-test to compare the creativity skills of students in both the
experimental and control groups. This process aims to validate the hypothesis that there is a
significant difference in creativity skills between the two groups after receiving treatment through
Project-Based Learning (PjBL) and Collaborative Project-Based Learning (CPjBL). A significant
difference is indicated when the significance value (2-Tailed) is less than 0.05.

RESULTS AND DISCUSSIONS
Result
Analysis Requirement Test

The normality test is conducted using the Kolmogorov-Smirnov test with a significance level greater
than 0.05. The results of the test are presented in Table 3.

Table 3: Normality and Homogeneous test of creativity skill students

No | Creativity skills PjBL CPjBL Levene Sig
Sample Sig. Sample Sig. Statistic
K-S K-S
1 | Flexibility 0.377 0.514 2.209 1.501 0.148 0.702
2 | Originality 0.217 0.300 0.132 1.200 0.475 0.304
3 | Elaboration 0.211 0.400 2.217 0.320 1.158 0.287
4 | Fluency 0.206 0.06 0.132 0.200 0.541 0.466
Total 0.417 0.07 0.307 0.250 0.219 0.225

The results of the creativity assessment normality test, as shown in Table 3, indicate that the
significance (2-tailed) value for the control class is 0.07, while for the experimental class it is 0.307.
Since both values are greater than 0.05, we can conclude that the creativity data for both classes are
normally distributed.

Furthermore, a homogeneity test was conducted on the creativity assessments using Levene's
Statistic. A significance level above 0.05 indicates that the data are homogeneous. According to Table
3, the significance value for the creativity assessment is 0.500, which is higher than 0.05. Thus, we
can conclude that the creativity data obtained in this study have similar variances.

Based on the results of the prerequisite tests conducted, we can conclude that the data obtained from
this research are suitable for proceeding with the t-test analysis.

Comparison of Students Creativity Skill

The comparison of students' creativity skills between the Project-Based Learning (PjBL) model in the
control class and the Collaborative Project-Based Learning (CPjBL) model in the experimental class
can be identified and analyzed. The analysis reveals a significant difference in creativity skills
between the two classes, with a two-tailed significance (Sig.) value of 0.000.

Evaluating the students’ creativity skills across five specific items, there were three areas where
significant differences were observed and two areas that showed no significant difference. The three
items demonstrating significant differences, with two-tailed Sig. values less than 0.05, are:

1. The ability to formulate the problem.

2. The ability to determine the appropriate strategy or steps to solve a real problem.
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3. The ability to solve problems through project assignments.

The two items that did not show significant differences, with two-tailed Sig. values greater than 0.05,
are:

1. The ability to identify the elements that need to be understood regarding the real problem.
2. The ability to interpret data related to the real problem.

Based on the results of the T-test conducted, we can conclude that there is a significant difference in
students' creativity abilities between the PjBL class and the CPjBL class.

Table 4: Comparisons between implemented PjBL and CPjBL model on the level of creativity
skills on the reaction rate course

No. Creativity PjBL CPjBL T-Test Sig. (2-
skills Mean SD Mean SD tailed)
1 Flexibility 3.259 0.439 3.648 0.406 -0.442 0.196
2 Originality 3.517 0.218 4.731 0.419 -2.150 0.304
3 Elaboration 3.371 0.400 3.576 0.530 -0.518 0.132
4 Fluency 3.391 0.425 4.103 0.515 -2.223 0.310
Disscusion

Differentiation of students’ creativity skill on learning activity with the implementation of PjBL model
and CPjBL model are not separated from the quality of learning activity that is affected by syntax
from both models. In control class with learning activity using implementation of PjBL by syntax
implementation of Kamdi (2010), students carry out project assignment directly, while in the syntax
of CPjBL model, students are provided competence before carrying out project assignment (see table
1). Differences in student creativity abilities between the results of the implementation of the PjBL
and CPjBL models viewed from each aspect of the problem skills that have been assessed are
discussed comprehensively in the next paragraph. Concerning the skill to identify elements that must
be understood in terms of real-world problems, there is no difference between the implementation
of PjBL model and CPjBL model. However, students’ average values with the implementation of CPjBL
model on this aspect are slightly higher (4.30) than the implementation of PjBL model (4.25).
Regarding syntax, both models provide an opportunity for students to observe, identify, and
determine one of the problems that are urgent as the basis of their project assignment. It is critical
that students understand the problems that exist in the real world, which gives students high
motivation to solve these problems. According to Pablos and Pozo (2017), project-based learning
develops research basic skills and students’ critical thinking skill. There are problems with students’
critical thinking skill that exist in the real world of this study. According to Saripudin et al. (2015)
regarding the development of project-based learning model with student project theme about
environmental management, the result of this study shows students’ critical thinking skill can be
developed. It can be concluded that students’ ability to identify elements that must be understood of
the real-world problem relate to critical thinking skill. Kim and Choi (2014) mentioned that to
succeed in creativity, students need to develop their critical thinking skills in order to analyze the
problems that appear. Concerning the skill to formulate the problem that has been identified, there
is a significant difference between both models. Students’ average values of this aspect with the
implementation of CPjBL is 4.25, which is higher than students that implement PjBL model with value
of 3.15. The formulation that is made by students is the ability to ask questions that can solve a
problem that has been identified. Students creativity competencies of CPjBL group is stronger in this
aspect because students understand and learn project that has been made by previous researchers
before carrying out project assignment, and this learning activity is available on syntax the second of
CPjBL model (see tablel). In this learning stage, students are divided into small groups to discuss the
topic as their group assignment, write a summary, present it in front of the class and discuss it. The
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type of learning is known as collaborative learning. The implementation of CPjBL model makes
students creativity skill superior to students who underwent implementation of PjBL model. This
result corresponds with the study of Neo (2004), who declared that collaborative learning assists
students to join in learning group to manage time and their project, increase communication skill and
their team spirit, increase their motivation in learning, and increase their understanding about
learning material. Collaborative learning teaches students to believe in teacher and have a greater
believe in their ability to think, to look for information from another source, and to learn from other
students (Syarifuddin, 2011). It can be taken to mean that to make the formulation of the problem, at
first students must understand what will be carried out or what is a project involves so that can they
can solve problems that exist in the real world. To have this competence, students must understand
and learn projects that have been conducted by previous researchers. Learning activities by
implementing collaborative learning including module also affected students’ abilities to determine
the right strategy for solving the real-world problem. There is a significant difference between the
implementation of PjBL and CPjBL model of learning. The average score of students’ creativity skills
with CPjBL model treatment is 4.10, which is higher than students who were treated by PjBL model
with an average score of 3.30. Students understood what was the right strategy or stages in solving
the problem of learning activity with collaborative learning method that has been applied. Chen and
Chuang (2011) argued that collaborative learning assist students to develop their creativity ability
because they were able to share ideas, and get to know each other. This can strengthen collaborative
learning to support student learning achievement. Concerning the skill aspect of data interpretation
of the real problem, there is no significant difference between a class with implementation of PjBL
model and class with implementation of CPjBL model. Average scores of students’ ability in giving
data interpretation of real problem in experiment class was 3.85 and class control was 3.70. The skill
of data interpretation of the real problem is students’ ability to find the meaning in the real problem.

The fifth aspect of students’ creativity skill is the skill of solving the problem with project assignment.
In this aspect, there is a significant difference between the implementation of PjBL and the CPjBL
model. Average scores for implementation of PjBL model is 3.80, while the average score of CPjBL
group is 4.40, which is higher than PJBL group. This can be taken to mean that the combination of
collaborative learning and project-based learning has a great influence on the students’ skill in
solving a problem. The combination of both methods organizes students to learn the process by
putting theory into practice, applying concept into the real problem of the project. Collaborative
project-based learning is learning that integrates project-based learning that is carried out with
collaborative learning strategy (Lazinica and Calafate, 2009). The study of Baser et al. (2017)
recommended that implementation of collaborative project-based learning improved student’s
motivation to design project and to benefit them in real life. The CPjBL model is a combination of two
models of learning, which are collaborative learning and project-based learning. First, students learn
to understand the theories through learning with collaborative learning. Then, students carry out
project tasks with the application of project-based learning model. The treatment of collaborative
learning model at the beginning of the process of learning has a great influence on the students’
ability to carry out the project assignment. Students feel confident in their ability to solve various
problems that appear in designing, choosing, drawing and calculating their project assignment in a
group or individually. Meanwhile, students carry out their project directly in implementation PjBL
model, and tend to be uncertain, doubtful, perhaps spend too much time on reading and searching
for more information, in discussion in the group as well as consulting with a supervisor. When they
encounter problems, they have to make a solution and need assistance by discussion and
consultation with lecturer. In this case, when lecturers or teachers assist them, most of the way out
is created by a teacher or lecturer. Thus, CPjBL is more effective than PjBL in the case of teaching the
course of reaction rate.

The results and discussions of an article must be presented in a clear and organized manner, based
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on the data collected and the analyzes carried out during the study. Initially, the results must be
presented in an objective and concise way, using tables, graphs and statistics, if applicable, to
highlight the main findings. Then, in the discussion section, the results are interpreted in light of
existing literature, highlighting similarities, differences and implications for theory and practice.

Furthermore, limitations of the study and possible directions for future research are discussed. It is
essential that both the results and the discussion are based on solid evidence and that they contribute
significantly to the advancement of knowledge on the topic addressed.

CONCLUSION

Based on the result of a study that has been carried out about the comparison of students’ creativity
skill between the implementation of PjBL and CPjBL model], it can be concluded students’ creativity
skill with the implementation of CPjBL is superior to PjBL model learning activity. CPjBL is thus
superior to PjBL in problem creativity skill, as it can organize systematic learning stage of syntax
model. Before students carry out project assignment, they learn about the subject matter first
through module, book, papers based on cooperative learning, so that they can solve a problem that
they face easily when carrying out project assignment. There was debriefing competencies that can
help students in solving problems they find when carrying out their project tasks. Combination of
collaborative and project-based learning be an effective instructional model to enhance student
competence.
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