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	This study aims to analyze the needs and impact of Project-Based Learning (PjBL) strategies on the development of 21st century skills, especially 4C skills (Critical Thinking, Creativity, Communication, and Collaboration) in Cosmetology courses at the Department of Cosmetology and Beauty. Through student needs analysis, several main problems were identified, such as the use of teaching materials that still focus on printed books and the lack of optimal integration of learning media to support critical and creative skills. This research adopts Plomp's development model which involves analyzing student characteristics and applying learning process standards relevant to PjBL. Data were collected through pretests and posttests to measure changes in students' skills after the implementation of PjBL

The results of the analysis showed a significant increase in 4C skills after the implementation of PjBL. Critical thinking skills increased from 60% to 85%, creativity skills from 65% to 88%, communication skills from 58% to 80%, and collaboration skills from 62% to 84%. The overall average improvement of 21st century skills reached 69.12%. Although there is a clear improvement, these skills still require further development so that students are ready to face the challenges of an increasingly competitive beauty industry. This research is expected to make a positive contribution to curriculum development that can improve student competencies holistically, in accordance with evolving market demands.
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1. INTRODUCTION
Higher education has an important role in preparing students to face the challenges of the world of work, especially in the era of the Industrial Revolution 4.0 which is characterized by rapid technological development, the need for multidisciplinary skills, and the ability to adapt to the dynamics of the world of work. In this context, universities are required to not only provide academic understanding but also equip students with 21st century skills known as 4C skills (Critical Thinking, Creativity, Communication, Collaboration). These skills are considered essential in preparing a workforce that is not only technically competent but also able to compete in a global market full of innovation and collaboration. (Saavedra, A. R., & Opfer, 2020; Griffin, P., & Care, 2019). 
Today's beauty industry requires not only a technically skilled workforce, but also professionals who are able to think critically, create innovative solutions, communicate well, and work collaboratively. In a recent report by the World Economic Forum (2020), 21st century skills, which include the 4Cs (Critical Thinking, Creativity, Communication, and Collaboration), are included in the list of most in-demand competencies in the world of work.  (World Economic Forum, 2020). This covers a wide range of sectors, including the beauty industry, which continues to evolve dynamically. The integration of 4C skills in the Cosmetology course curriculum provides various significant benefits that enable students to: (1) Adapt to Technological Change, where students can master new technologies in the beauty industry, such as digital applications for designing makeup and augmented reality (AR) technology for makeup simulation. For example, the utilization of AR technology has been used in cosmetology training for more realistic and practical simulations. (Rojas, F., & Chen, 2022); (2) Increasing Competitiveness, where graduates who have 4C skills tend to be more competitive in the job market by offering innovative solutions, especially in developing more personalized and data-driven cosmetic products (Miller, T., & Stevenson, 2021); dan (3) Creating a Collaborative Work Environment, as graduates are able to communicate effectively and work together in teams to create projects in the beauty industry that require cross-disciplinary collaboration. This is relevant to studies showing that successful beauty companies often involve multidisciplinary teams in the product development process (Johnson, L., Brown, R., & Carter, 2020)
In the field of vocational education, especially in the Cosmetology course at the Department of Cosmetology and Beauty, mastery of 4C skills (Critical Thinking, Creativity, Communication, and Collaboration) has a very high relevance. The beauty industry that continues to grow dynamically requires a workforce that is not only technically skilled, but also able to think critically in solving problems, create creative solutions that suit customer needs, communicate effectively with various parties, and work together in teams to achieve optimal results. Research by Haryati and Wangid (2023) shows that the implementation of 4C skills in vocational education has a significant impact on student competency development (Haryati, Y., & Wangid, 2023). In line with that, Fauzan, Suharyat, and Wulandari's (2022) research confirmed that the project-based learning (PBL) strategy is an effective approach to integrating 4C skills into the curriculum, as it allows students to learn actively through a learning process that is relevant to the demands of the dynamic world of work. (R. Fauzan, A., Suharyat, Y., & Wulandari, 2022).
One of the effective learning approaches in developing 4C skills (Critical Thinking, Creativity, Communication, Collaboration) is Project-Based Learning (PJBL). This strategy emphasizes project-based learning, allowing students to learn actively through problem solving, collaboration, and the creation of innovative solutions. Through PJBL, students not only gain theoretical knowledge, but also develop critical thinking, creative, and practical and professional skills (Bell, 2020; Hmelo-Silver, C. E., 2022). In the context of the Cosmetology course, the implementation of the PJBL strategy provides opportunities for students to engage in projects that are relevant to the world of work, helping them hone the skills needed in the increasingly competitive and dynamic beauty industry.

PJBL has distinctive features that distinguish it from traditional learning approaches. According to Larmer et al. (2015), reinforced by the research of Yuliani et al. (2020) and Hmelo-Silver (2022), the main characteristics of PPA include: (1) Driving Question, where learning begins with a complex, relevant, and challenging essential question; (2) In-Depth Inquiry, where students engage in in-depth research to understand the problem and find solutions; (3) Authenticity, with projects that are academically and professionally relevant, so that students can connect learning with the real world; (4) Collaboration, which emphasizes teamwork to complete the project; (5) Creating Tangible Products, in the form of real products or presentations that reflect the learning outcomes; and (6) Reflection, where students evaluate their work, learning process, and contribution to the project  (Larmer, J., Mergendoller, J. R., & Boss, 2015; Yuliani, E., Suharyat, T., & Wulandari, 2020 ; 
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In addition, PJBL has a systematic syntax designed to effectively direct the learning process  (Hmelo-Silver, C. E., 2022; Krajcik, J., & Shin, 2018). The steps include: (1) determination of a relevant project question or problem with the lecturer's guidance; (2) project planning that involves designing the steps for completing the project and dividing tasks within the team; (3) investigation for information gathering from various sources and data analysis; (4) development of a product or solution based on the information obtained; (5) presentation and evaluation of project results in front of an audience; and (6) reflection to evaluate the work process, project results, and learning gained.

The successful implementation of PJBL is highly dependent on the understanding of student needs and learning challenges. Therefore, needs analysis is an important step in evaluating student readiness, obstacles faced, and the relevance of PPA in developing 4C skills. With a structured approach, learning strategies can be designed more effectively to meet the needs of students and the growing demands of the beauty industry (Gall, M. D., Gall, J. P., & Borg, 2003; Haryati, Y., & Wangid, 2023).

This study aims to analyze the needs and measure the effect of implementing PJBL learning strategies on the development of 4C skills in students of the Department of Cosmetology and Beauty. In addition, this research also explores how the PJBL strategy can increase the effectiveness of learning in the Cosmetology course. It is expected that the results of this research can contribute to the development of a more innovative curriculum that is responsive to the needs of students and industry. Thus, this research not only contributes to improving the quality of cosmetology and beauty education, but also supports the development of student competencies as prospective professionals who are ready to compete in the world of work.
2. METHODS 
This research uses a quantitative approach with a pseudo-experimental design that aims to analyze the needs and measure the impact of the Project-Based Learning (PJBL) strategy on the development of 4C skills (Critical Thinking, Creativity, Communication, Collaboration) in Cosmetology courses at the Department of Cosmetology and Beauty, Padang State University. In developing this learning product, this research adopted the educational design development model developed by Plomp and Nieveen (2019). This model includes several interconnected stages, starting with initial research involving needs and context analysis, followed by a prototyping phase focusing on validity and practicality, and ending with an assessment phase to measure the practicality and effectiveness of the developed product (Plomp, T., & Nieveen, 2019). Table 1 illustrates these stages in detail within the context of developing a learning product that focuses on the needs analysis and the impact of the PJBL learning strategy on the development of 4C skills in the Cosmetology course at the Department of Beauty and Cosmetology.
Table 1. Preliminary Research Procedure of the Plomp Development Model
	Phase
	Focus
	Activity

	Preliminary Research
	Needs and context analysis, literature review
	The results of needs analysis, curriculum analysis, student analysis, material analysis, and literature review form the guidelines for the framework and first blueprint or prototype I of the developed product.

	Prototyping Phase
	Focused on validity and practicality, gradually moving towards effectiveness
	Prototypes are created in stages, tested, and refined according to the formative evaluation stage, conducted through expert judgment.

	Assessment Phase
	Practicality and effectiveness
	Assess whether the product’s use is practical and effective, and whether users are willing to use the product.


Sumber: (Plomp, T., & Nieveen, 2019)
a. The research design used was the Pretest-Posttest Control Group Design, where the study subjects were divided into two groups: the experimental group, which applied the PJBL strategy, and the control group, which used conventional teaching methods. The details of the research design are presented in Table 2.
b. Table 2. Research Design 

	Group
	Pretest
	Intervention
	Posttest

	Experimental
	Measuring 4C skills
	Application of the PJBL strategy
	Measuring 4C skills

	Control
	Measuring 4C skills
	Conventional teaching methods
	Measuring 4C skills


Sumber: (Sugiyono, 2019)
b. Research Procedure

This study was conducted in several stages as follows:

1. Preparation Stage

1) Needs Analysis: Conducted through a questionnaire to understand the relevance of applying PJBL in the cosmetology course.
2) Instrument Development: Preparing 4C skill tests and a needs questionnaire.

2. Implementation Stage

1) Experimental Group: The PJBL strategy was applied over 4 sessions, with projects designed to develop 4C skills, such as creating herbal-based cosmetic products.

2) Control Group: Learning was conducted using lecture and discussion methods without the implementation of projects.

3. Data Collection Stage

1) Pretest and posttest were used to measure the development of 4C skills.

2) The needs questionnaire was used to understand the suitability and challenges of implementing PJBL.

4. Data Analysis Stage

1) Data were analyzed using statistical software such as SPSS.
2) Independent Sample t-Test was used to test the significant difference in posttest results between the control and experimental groups.
3) Multivariate Analysis of Variance (MANOVA) was used to analyze the effect of PJBL on each dimension of 4C skills simultaneously.

c. Research Instruments

The instruments used in this study include:

1. 4C Skill Tests

1) Critical Thinking: Case study-based test to measure the ability to analyze and solve problems.
2) Creativity: Assessment of project ideas based on originality and uniqueness.
3) Communication: Assessment of the ability to convey ideas through presentations.
4) Collaboration: Observation of group work effectiveness.

2. Needs Questionnaire

To identify the relevance and challenges of implementing PJBL in the cosmetology course.

Table 3. Components of Research Instruments
	4C Skills
	Measurement Method
	Indicator

	Critical Thinking
	Case study-based test
	Ability to analyze and solve problems

	Creativity
	Project idea assessment
	Originality and innovation of ideas

	Communication
	Presentation assessment
	Clarity in conveying ideas

	Collaboration
	Group work observation
	Effectiveness of teamwork


Source: (Brookhart, 2010)
d. Population and Sample

The population in this study consists of students enrolled in the Cosmetology course at the Department of Beauty and Cosmetology, Universitas Negeri Padang. The research sample is randomly selected from different classes to form the experimental and control groups.

e. Data Analysis

Table 4. Data Analysis
	Analysis
	Purpose
	Statistic

	Independent Sample t-Test
	To test the difference in posttest between groups
	t-Test

	MANOVA
	To test the effect of PJBL on 4C skills
	Wilks’ Lambda, F-Test


Source: (Joseph F. Hair Jr., Barry J. Babin, Rolph E. Anderson, 2019)
Table 5. Analysis of 4C Skills Results in the Experimental and Control Groups
	4C Skills
	Average Pretest (Experimental)
	Average Posttest (Experimental)
	Average Posttest (Control)

	Critical Thinking
	65%
	85%
	70%

	Creativity
	60%
	80%
	65%

	Communication
	70%
	90%
	75%

	Collaboration
	68%
	88%
	72%


Source: Data obtained from the analysis, including the use of 21st-century skills questionnaires and the measurement of 4C skills before and after intervention with the PJBL strategy.
Table 5 presents the analysis of 4C skills measured through pretest and posttest in experimental and control groups. The data obtained from the needs and skills questionnaires were used to evaluate the development of students' 4C skills, especially in the context of implementing the Project-Based Learning (PJBL) strategy in the Cosmetology course.
The results of the analysis showed that the implementation of the PJBL strategy had a significant impact on improving students' 4C skills. The experimental group, which used the PJBL strategy, experienced greater average improvements in all dimensions of 4C skills than the control group, which used conventional teaching methods. The average improvement in the experimental group was as follows: Critical Thinking (60% to 85%), Creativity (65% to 88%), Communication (58% to 80%), and Collaboration (62% to 84%). In contrast, the control group only showed smaller improvements in each dimension of the 4C skills, namely Critical Thinking (70%), Creativity (65%), Communication (75%), and Collaboration (72%).
Based on these results, it can be concluded that the implementation of the PJBL strategy has a positive influence on the development of students' 4C skills, with a more significant improvement compared to the conventional teaching method applied to the control group.
3. FINDINGS AND DISCUSSION

This study aims to analyze the need and impact of Project-Based Learning (PjBL) strategy on the development of 21st century skills, particularly 4C (Critical Thinking, Creativity, Communication, Collaboration), in Cosmetology course at the Department of Cosmetology and Beauty. This research adopts Plomp's development model which consists of several stages, including analysis of learner needs, student characteristics, 21st century skills, as well as analysis of relevant learning process standards in accordance with PjBL. 
Data collection was carried out through a pretest-posttest approach to measure changes in student skills before and after the application of the PjBL learning strategy. The results showed that the application of the Project-Based Learning (PjBL) strategy had a significant impact on the development of 21st century skills, especially the 4C skills (Critical Thinking, Creativity, Communication, Collaboration), on students in the Cosmetology course at the Department of Cosmetology and Beauty.
1. Learning Needs Analysis
Needs analysis aims to identify problems in the development of learning products. In this study, questionnaires were distributed to students, and interviews were conducted with course lecturers to gather information regarding teaching materials, learning systems, models, and approaches used. Based on the analysis, some of the main problems that require improvement are:
1) Inappropriateness of Teaching Materials: Most teaching materials are still dominated by printed books as the main source, which are considered to be less supportive of 21st century skills development. This indicates the need to update teaching materials with an approach that is more interactive and relevant to the needs of the times.
2) Lack of Optimization of Learning Media: Learning media such as PowerPoint has been used, but has not been maximally utilized to encourage the development of critical and creative thinking skills.
3) The lack of implementation of PJBL-based learning: The project-based learning (PLO) model is rarely implemented, although students show high interest in more innovative learning approaches.
4) Implementation of learning models that are not optimal: The implemented learning model has not been effective in encouraging active student engagement and the development of 21st century skills.
5) Low 4C Skills: Students' 21st century skills, particularly Critical Thinking, Creativity, Communication, and Collaboration (4C), are still low, requiring further development efforts.
Based on the questionnaire results, 92% of students used printed books as the main learning source, 81% felt that the existing textbooks were inadequate, and 83% of students expressed interest in trying project-based learning (PJBL). This data shows that the development of project-based learning (PJBL) can increase students' motivation and 4C skills.
Based on the analysis of student needs, the solution that can be applied to overcome problems in developing 21st century skills is to develop a Project-Based Learning (PJBL) learning strategy in Cosmetology courses at the Department of Cosmetology and Beauty. PJBL is a real project-oriented learning method that actively involves students in solving problems collaboratively. This strategy not only helps students apply knowledge in a real-world context but also significantly improves critical thinking, creativity, communication, and collaboration (4C) skills. According to Hmelo-Silver et al. (2019), PJBL enables deeper learning by encouraging students to explore problems, work in teams, and come up with innovative solutions. (Hmelo-Silver, C. E., 2022).
The 4C skills are a key component in 21st century education. Critical Thinking helps students analyze information and solve problems logically; Creativity supports the development of innovative and relevant ideas; Communication facilitates the effective conveyance of ideas to others; and Collaboration encourages synergistic teamwork to achieve common goals (Saavedra, A. R., & Opfer, 2012;
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2. Analysis of Student Characteristics
The analysis of student characteristics aims to understand various aspects underlying the learning process, including interests, attitudes, motivation, learning styles, and technology readiness. This is important as a basis for developing effective learning strategies, such as Project-Based Learning (PJBL), that are relevant to the needs of the 21st century.
1) Attitude towards Learning: The analysis showed an average score of 72.08%, indicating students' positive attitude towards learning. This positive attitude indicates a readiness to receive the material, but still requires an innovative approach to maintain their enthusiasm.
2) Interest in the Topic: The average score of 65.59% shows that student interest is in the moderate category. Although there is interest in the material, this level of interest can still be improved through more interesting and relevant learning strategies, such as the provision of technology-based teaching materials that support collaboration and exploration.
3) Learning Styles: With an average score of 71.8%, students showed a tendency to use varied learning methods, including technology. This readiness provides a great opportunity to utilize technology to support interactive and personalized project-based learning.
4) Learning Motivation: Students' learning motivation obtained the lowest average score of 59.9%. This is a challenge for educators to create a learning environment that encourages active participation and the desire to learn more. One solution is to integrate PJBL, which can increase motivation through relevant real projects..
5) Technology Readiness: A score of 76.14% indicates students' readiness to utilize technology to support the learning process. This is an important foundation for developing technology-based teaching materials that can be integrated with PJBL, thus providing a more in-depth and interactive learning experience.
Based on recent research, analyzing learners' characteristics is an important step to understand their initial needs in learning. Understanding the aspects of interest, attitude, motivation, and learning style allows educators to design more relevant and effective learning. The application of project-based learning (PJBL) model combined with technology is one of the solutions that can significantly increase student motivation and engagement. In addition, an approach that integrates technology with 21st century learning is proven to be able to improve students' critical thinking, creativity, communication, and collaboration skillsAnalysis of 4C Skills (Critical Thinking, Creativity, Communication, and Collaboration) (Putri, A., & Hidayati, 2024;
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21st century skills were measured using a questionnaire with 30 statements covering critical thinking, creative, communication, and collaboration skills. The results of the analysis showed:

1) Communication: The highest average score was 68.91%.

2) Critical Thinking: The average percentage was 66.01%.

3) Creative Thinking: Average score of 70.57%.

4) Collaboration: Average score of 71.02%.
Based on the results of the analysis of 21st century skills measured through a questionnaire with 30 statements covering critical thinking, creative, communication, and collaboration skills, the average scores were obtained as follows: communication (68.91%), critical thinking (66.01%), creative thinking (70.57%), and collaboration (71.02%). The overall average is 69.12%, which indicates that although the students' skills are already in the good enough category, there is still room for improvement, especially in supporting problem solving, innovation, and teamwork
According to Trilling and Fadel (2018), 21st century skills are essential to prepare students for the challenges of the complex world of work, including the ability to think critically, create innovative ideas, communicate effectively, and work collaboratively. (Trilling, B., & Fadel, 2021). In addition, Saavedra and Opfer (2020) emphasized that project-based learning (PJBL) is an effective approach to develop these skills. PJBL gives students the opportunity to participate in real projects, which encourages them to collaborate, think critically, and come up with creative solutions (Saavedra, A. R., & Opfer, 2020).
3. Analysis of Process Standards
The analysis of process standards aims to guide the implementation of effective learning. The results of the analysis show:
Tabel 6. Process Standard Analysis Process Standard Analysis

	Activity Indicator
	Average Score
	Category

	Introduction Activities
	83.33%
	Good

	Application of Learning Model
	37.5%
	Very Poor

	Utilization of Learning Resources
	50%
	Poor


This table shows that the indicators of the application of the learning model and the utilization of learning resources are not optimal. Therefore, improvements are needed to increase the effectiveness of learning that can support the development of student skills.
Based on the results of the analysis of process standards that aim to guide the implementation of effective learning, the following data were obtained: preliminary activities received an average score of 83.33% (good category), application of learning models 37.5% (very poor category), and utilization of learning resources 50% (poor category). This data shows that while the preliminary activities have been well implemented, there are significant weaknesses in the application of the learning model and the utilization of learning resources. These weaknesses can hinder the effective learning process and students' skill development.
Based on research conducted by Andriani and Hidayat (2021), the application of the project-based learning model (PJBL) has proven effective in increasing student involvement, allowing them to learn actively through projects that are relevant to the challenges of the world of work. The research shows that PJBL can improve students' ability to manage projects, think critically, and develop creativity and collaborative skills (Andriani, E., & Hidayat, 2021). In addition, according to research conducted by Sari and Santosa (2022), the use of technology and interactive learning resources also plays a major role in supporting 21st century learning in Indonesia, which helps students to hone 4C skills, namely critical thinking, creativity, communication, and collaboration (Sari, A., & Santosa, 2022).
4. Impact of PjBL Strategy on 4C Skills Development
The development of 4C skills through the PjBL strategy proved effective in improving students' critical thinking, creativity, communication, and collaboration skills. Based on the data obtained, the 4C skills (Critical Thinking, Creativity, Communication, Collaboration) showed a significant increase after the application of the project-based learning model (PjBL). Some of the main findings include the following:
1) Critical thinking, which is the ability to logically analyze information, evaluate arguments, and solve problems, shows a marked improvement. According to Nuraeni and Utami (2021), students' critical thinking skills improved significantly after the implementation of the project-based learning (PJBL) model. They emphasized that PJBL allows students to engage in real problem analysis, identify appropriate solutions, and critically evaluate various alternatives (Nuraeni, R., & Utami, 2021). Safitri and Putra (2022) who showed that in the context of education in Indonesia, PJBL can encourage students to develop critical thinking skills by integrating theory and practice through projects that are relevant to the world of work (Safitri, D., & Putra, 2022). In the context of the Cosmetology course, critical thinking is essential for evaluating customer needs and selecting appropriate techniques or products. 
2) Student creativity has also increased. Creativity, defined by Miftakhurrohmah and Rahmiati (2024) creativity is an ability possessed by an individual to create ideas and thoughts that can create new things (Miftakhurrohmah & Rahmiati, 2024). Astuti and Ningsih (2021), student creativity can develop significantly through the application of Project-Based Learning (PJBL). They stated that PJBL provides opportunities for students to think innovatively in facing real challenges through projects that encourage them to create creative solutions (Astuti, W., & Ningsih, 2021). Research by Rina and Suryani (2022) also shows that in the context of education in Indonesia, PJBL is able to encourage students to generate new ideas relevant to industry needs, which contributes to increased creativity in the learning process (Rina, E., & Suryani, 2022). This is very important, especially in courses that demand innovation, such as Cosmetology, where students need to design creative solutions in accordance with the development of beauty industry trends.
3) Students' communication skills improved significantly. Communication, which includes the ability to convey ideas clearly and effectively, is essential in professional interactions, including in simulations with customers. Wahyuni and Pratiwi (2021), student communication skills have increased significantly after the implementation of the project-based learning model (PJBL) (Wahyuni, L., & Pratiwi, 2021). They found that PJBL provides students with the opportunity to practice clear and effective communication through project presentations and group discussions, helping them convey ideas better in a professional context. Another study by Dewa et al. (2022) also shows that PJBL is able to enhance students' communication skills in Indonesia, especially in direct interactions with groups and audiences, which strengthens their ability to listen and speak with greater confidence (Dewa, I. G., & Ardianti, 2022).
4) Student collaboration also experienced substantial development. According to Fitria and Suyanto (2022), student collaboration in Indonesia showed significant improvement after the implementation of the Project-Based Learning (PJBL) model. They found that PJBL encourages students to work together in teams, coordinate effectively, and communicate efficiently to complete the project together (Fitria, M., & Suyanto, 2022). Another study by Santosa et al. (2021) also supports this finding, stating that the implementation of PJBL in vocational education in Indonesia can enhance students' collaboration skills, as students engage in real projects that require organized teamwork and effective communication to achieve common goals (Santosa, T. R., & Kusuma, 2021).

Overall, the implementation of the PJBL model in learning has been proven effective in developing students' 4C skills, including critical thinking, creativity, communication, and collaboration.
Tabel 7. Shows the results of the 4C skill analysis 
before and after the implementation of PjBL


	4C Skills
	Before PjBL
	After PjBL
	Improvement (%)

	Critical Thinking
	60%
	85%
	41.7%

	Creativity
	65%
	88%
	35.4%

	Communication
	58%
	80%
	37.9%

	Collaboration
	62%
	84%
	35.5%


Sumber: Results of the 4C Skills Questionnaire, 2024
Based on the analysis results, the implementation of the Project-Based Learning (PjBL) strategy has a significant impact on the development of 21st-century skills (4C), including critical thinking, creativity, communication, and collaboration among students. The data shows a substantial improvement in each skill area after students participated in project-based learning. Before the implementation of PjBL, the 4C skills were categorized as adequate, but after the implementation of PjBL, these skills improved to the good category.
The improvement in critical thinking skills (from 60% to 85%) indicates that problem-based discussions and practical projects provide hands-on experiences that strengthen students' ability to analyze and evaluate information. Students' creativity also increased (from 65% to 88%), showing that PjBL encourages them to think outside the box and develop innovative solutions to the cosmetic challenges presented. Additionally, students' communication skills improved (from 58% to 80%) through activities such as project presentations and group discussions, both verbal and nonverbal. Collaboration also saw an increase (from 62% to 84%), demonstrating how teamwork in PjBL helps students learn to work together and support each other to achieve common goals.
Sari and Sihombing (2022) state that project-based learning (PjBL) provides students in Indonesia with the opportunity to learn in relevant real-world contexts, which not only increases their engagement but also helps them hone 21st-century skills such as critical thinking, creativity, communication, and collaboration (Sari, R., & Sihombing, 2022). A study by Wulandari et al. (2021) also shows that PjBL provides hands-on experiences that integrate theory and practice, which in turn results in better and more applicable learning outcomes in the context of education in Indonesia (Wulandari, D., 2021).
Theory and Concept Analysis 

The Project-Based Learning (PJBL) teaching strategy has been proven effective in developing 21st-century skills, particularly the 4C skills (Critical Thinking, Creativity, Communication, Collaboration), which are highly needed in today's job market. Various studies show the positive impact of PJBL in enhancing these skills. Some relevant studies are presented in Table 8.

Tabel 8. The Effect of the PJBL Teaching Strategy on 4C Skills
	Competence
	Research

	Creativity
	Fauzan et al., 2017; Wulandari et al., 2023

	Critical Thinking
	Lintang et al., 2017; Rahmat, 2018; Rerung et al., 2017

	Collaboration
	Nurliastuti et al., 2018; Suharyat et al., 2022; Haryati & Wangid, 2023

	Communication
	Rahmawati et al., 2017; Ilmiyatni et al., 2019


PjBL provides students with the opportunity to participate in real-world projects that involve team collaboration, problem-solving, and effective communication. This learning model not only emphasizes mastering concepts but also encourages students to think critically and creatively when facing complex problems. The project-based learning process allows students to explore new ideas, express their opinions effectively, and collaborate within teams to achieve optimal solutions.

For example, studies by Fauzan et al. (2017) and Wulandari et al. (2023) show that PjBL is able to enhance students' creativity in generating innovative solutions (Fauzan, A., 2017;

ADDIN CSL_CITATION {"citationItems":[{"id":"ITEM-1","itemData":{"author":[{"dropping-particle":"al","family":"Wulandari, D.","given":"et","non-dropping-particle":"","parse-names":false,"suffix":""}],"container-title":"Jurnal Pendidikan Kosmetologi","id":"ITEM-1","issue":"23-31","issued":{"date-parts":[["2023"]]},"title":"Penerapan Pembelajaran Berbasis Proyek dalam Mengembangkan Kreativitas Mahasiswa Kosmetologi","type":"article-journal","volume":"11"},"uris":["http://www.mendeley.com/documents/?uuid=8b4f4195-d0b0-483d-bcee-ca110740311d"]}],"mendeley":{"formattedCitation":"(Wulandari, D., 2023)","manualFormatting":"Wulandari, D., 2023)","plainTextFormattedCitation":"(Wulandari, D., 2023)","previouslyFormattedCitation":"(Wulandari, D., 2023)"},"properties":{"noteIndex":0},"schema":"https://github.com/citation-style-language/schema/raw/master/csl-citation.json"}Wulandari, D., 2023). Another study by Lintang et al. (2017) and Rahmat (2018) reveals that the implementation of PjBL provides students with the space to sharpen their critical thinking skills through analysis and evaluation of information in real-world contexts (Lintang, D., 2017;
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Considering these advantages, the PjBL strategy is highly relevant to be applied in the Cosmetology course at the Department of Beauty and Cosmetology. It is hoped that this approach can help students not only master theory and practice but also develop the 4C skills essential to meet the demands of the modern job market and enhance their competitiveness in the future.
4. CONCLUSION 
 
Based on the results of the preliminary study on the analysis of needs and the impact of the Project-Based Learning (PjBL) strategy on the development of 4C skills (Critical Thinking, Creativity, Communication, Collaboration) in the Cosmetology course at the Department of Beauty and Cosmetology, the following conclusions can be drawn: (a) Printed books are still the dominant main teaching material, and there is no teaching material integrated with 21st-century learning; the learning system still tends to follow conventional methods. (b) The average 4C skills of students is 69.12%, categorized as adequate, indicating the need for improvement in critical thinking, creativity, communication, and collaboration. (c) The analysis of student characteristics shows that motivation and interest in learning are still low, which needs to be improved to support the development of 21st-century skills. (d) The PjBL learning strategy has proven effective in enhancing students' 4C skills, with significant improvements in each skill (Critical Thinking, Creativity, Communication, Collaboration).
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