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Abstract

This study aims to explore the implementation of project-based education in enhancing
creative and collaborative skills of 21st-century students. Project-based education allows
students to engage in learning experiences where they not only acquire theoretical
knowledge but also develop critical thinking, problem-solving, and collaboration skills
through real-world projects. The study reveals that this approach is effective in preparing
students for future challenges by providing skills relevant to the demands of the
workforce. Through this model, students can foster creativity, independence, and the
ability to work in teams. The findings recommend that educators and policymakers focus
on integrating project-based education into educational curricula to create a generation
that is better prepared for global dynamics.
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INTRODUCTION
Project-Based Learning (PBL) is becoming an increasingly important approach in

21st century education, as it is able to facilitate the development of skills needed by future
generations. This approach allows students to learn through hands-on experience in
completing real-world projects, related to real-world issues. In this process, they not only
acquire theoretical knowledge, but also develop essential skills such as creativity,
collaboration, problem-solving, and communication.?

The implementation of PBL encourages students to work in teams, organize and
manage time and resources, and think critically to solve complex problems. These
collaborative and creative skills are urgently needed in the world of work that increasingly
prioritizes teamwork and innovation. In addition, PBL also increases students' motivation
to learn, because they feel more involved in a more contextual and meaningful learning
process.?

Through PBL, education can be more relevant to the demands of an ever-changing
world, preparing students not only for success in exams, but also to face real-world
challenges with the skills necessary to adapt and thrive.®

The implementation of project-based education in the educational curriculum also
supports the development of students' social competence. Through teamwork, students
learn how to interact with a variety of individuals who have different backgrounds and
perspectives, which hones their interpersonal skills. This is very important, because the
world of work and society today relies heavily on the ability to work with others in a
diverse environment.*

In addition, PBL also encourages more in-depth and meaningful learning.
Students not only acquire knowledge that can be applied in everyday life, but also develop

the ability to think analytically and creatively. In completing projects, they learn to

! Rahma, N., & Yasin, M. TRANSFORMATION OF MATHEMATICS LEARNING IN THE
INDEPENDENT CURRICULUM FOR THE READINESS OF 21ST CENTURY STUDENTS.

2 Marpaung, A. T. A., Manihuruk, I., Hutabarat, M. M., Tambunan, R. P., Manurung, R. A., Siahaan, W.
A., & Harahap, S. H. (2024). IMPROVING LITERACY SKILLS THROUGH PROJECT-BASED
POETRY LEARNING. Journal of Education and Teaching Review (JRPP), 7(4), 16958-16966.

3 Yusuf, M. (2023). 21st Century Educational Innovation: Current Perspectives, Challenges, and
Practices. Media Strait.

4 Ridwan, W. (2024). INNOVATION IN TEACHING AND LEARNING STRATEGIES IN THE 21ST
CENTURY. Tahta Media Publisher.
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formulate ideas, plan the necessary steps, and evaluate the results of their work, all of
which are invaluable skills in the professional world.®

In the context of 21st century education, the development of these skills is
essential, given that many of the jobs that exist today did not exist decades ago and many
jobs of the future are unpredictable. Therefore, the ability to adapt, learn independently,
and work in a team becomes more relevant than simply acquiring academic knowledge
limited to curriculum content.

Overall, project-based education not only equips students with technical
knowledge and skills, but also with essential life skills. By introducing this learning model
early, we can ensure that future generations will be ready to face ever-evolving global
challenges, with the ability to innovate, collaborate, and think creatively in the face of
complex problems.

The implementation of project-based education also provides opportunities for
teachers to become more active facilitators, not just as material presenters. In this model,
teachers play a role in supporting and guiding students in designing and executing
projects, providing constructive feedback, and encouraging students to think critically and
creatively. It also changes the dynamics of the classroom to be more interactive and
collaborative, where teachers and students work together in the learning process.®

In addition, in this digital era, PBL can utilize technology to enrich the learning
experience. Digital platforms, collaborative apps, and online resources can be used to
support student projects, allowing them to access information, collaborate with fellow
students from different locations, and present their work to a wider audience. The use of
technology in PBL also develops students' digital literacy, which is an essential skill in
an increasingly digitally connected world.’

The main challenge in implementing project-based education is the need for
adequate resources and support from various parties, including schools, parents, and the

community. Student-led projects often require more materials, tools, and time than

5 Arkanudin, A., Ahmad, H. B., & Asmuni, A. (2024). CHALLENGES AND OPPORTUNITIES FOR
THE IMPLEMENTATION OF THE 21ST CENTURY SKILL-BASED LEARNING MODEL IN FIQH
SUBJECTS. Al-Bustan: Journal of Islamic Education, 1(2), 188-214.

 Maulidah, S. N., Madani, M. A., Nabilah, N., Ali, M. R. R., Ikmawati, I., & Untu, Z. (2024). Analysis of
the Role of Teachers in 21st Century Learning in Elementary School Students in the Independent
Curriculum. Popular: Journal of Student Research, 3(2), 31-42.

" Hakim, A. R. (2023). The Concept of the Basic Foundation of Character Education in Indonesia. Journal
on Education, 6(1), 2361-2373.
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traditional learning, so it's important to ensure that the necessary infrastructure and
support are available. Additionally, it is also important to equip teachers with training and
an in-depth understanding of how to design and facilitate effective projects.®

However, despite these challenges, the long-term benefits of project-based
education are significant. By providing students with the opportunity to learn through
real-world experiences and real-world challenges, we are not only preparing them for
future professional careers, but also to become creative, collaborative, and life-skillful
individuals who can have a positive impact in society.

Overall, project-based education plays an important role in shaping a generation
that is ready to face the challenges of the 21st century with holistic skills, covering
cognitive, social, and emotional aspects, and preparing them to become future leaders and
innovators.

RESEARCH METHODS

Research methods are steps used by researchers to collect, analyze, and conclude
relevant data in order to answer research problems. The method used is highly dependent
on the purpose, nature, and scope of the research. Here are some of the main approaches
in the research method:®
1. Qualitative Approach

A qualitative approach is used to explore a deep understanding of a phenomenon,
where data is collected in the form of words, narratives, or descriptions. This approach
focuses on the context and social processes in human life. Some of the methods used
in qualitative research include:*°

a. In-depth Interview: Data collection through direct interviews with participants to
understand their experiences, views, or perspectives in more detail.

b. Participatory Observation: Researchers are directly involved in the observed
activity to understand social interactions or group dynamics.

c. Case Study: An in-depth study of an event, individual, group, or phenomenon in

a specific, real-world context.

8 Nugroho, J., & Ismail, D. H. (2024). Strategies for Building Critical Thinking Skills for Generation Alpha
Z. Transparency: Scientific Journal of Administrative Sciences, 7(1), 46-55.

% Sari, I. N., Lestari, L. P., Kusuma, D. W., Mafulah, S., Brata, D. P. N., Iffah, J. D. N,, ... & Sulistiana, D.
(2022). Qualitative research methods. Unisma Press.

10 Rahardjo, M. (2011). Qualitative research data collection method.
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d. Document Analysis: Examining texts, notes, or related documents to identify
specific patterns or themes.
2. Quantitative Approach
A quantitative approach is used to measure the variables identified in the
research and test the hypothesis using numbers and statistics. Quantitative research
often uses data that can be measured and analyzed numerically. The methods used in
quantitative research include:

a. Survey: Data collection through a questionnaire distributed to a number of
respondents. This data is then analyzed to identify patterns or relationships
between the variables studied.

b. Experiment: Research conducted by controlling certain variables to observe the
effects of changes on other variables. Experiments can be conducted in the field
or in the laboratory.

c. Statistical Analysis: The use of statistical techniques to test hypotheses, measure
relationships between variables, or conduct trials to assess the significance of data.

3. Mixed Methods
The mixed approach combines qualitative and quantitative research methods in

a single study to get a more comprehensive picture of the research problem.

Researchers will collect quantitative data to see patterns and relationships between

variables, as well as qualitative data to gain a deeper understanding of respondents'

experiences or perceptions.
4. Type of Research
The type of research used can vary, depending on the purpose and focus of the
research. Some types of research include:

a. Descriptive Research: Aims to describe phenomena that occur without analyzing
the relationship between variables.

b. Exploratory Research: Used to explore previously understudied problems and
generate a preliminary understanding of the phenomenon.

c. Experimental Research: Research that aims to test the cause-and-effect
relationship between the variables being studied by manipulating one variable and

observing its impact on other variables.

1 Abdussamad, H. Z., & Sik, M. S. (2021). Qualitative research methods. CV. Syakir Media Press.
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d. Correlational Research: Research that aims to identify and measure the
relationship between two or more variables, without any intervention or
manipulation of those variables.

5. Data Collection
Data collection in research can be done through various techniques, including:

a. Questionnaires and Questionnaires: Instruments to collect data from respondents
related to the variables being studied.

b. Interviews: Gathering data through direct conversations with individuals or
groups.

c. Observation: Recording and observing behavior or events in the research
environment.

d. Documentation: Collecting and analyzing relevant documents, reports, or other
written sources.

6. Data Analysis
Once the data is collected, the next step is data analysis, which can be done
through several techniques, both qualitatively and quantitatively:

a. Qualitative Analysis: Analyzing narrative or descriptive data to identify deep
themes, patterns, or meanings.

b. Statistical Analysis: Using various statistical techniques to test hypotheses or
relationships between variables in quantitative data.

7. Validity and Reliability
To ensure reliable research results, researchers need to pay attention to the
validity and reliability of the instruments and data used:

a. Validity: Measures the extent to which the research instrument can measure what
it is supposed to measure.

b. Reliability: Measures the extent to which a research instrument or method
produces consistent results when used under the same conditions.

The last step in the research is to prepare conclusions based on the data analysis
that has been carried out. Researchers can also provide recommendations for further

research or for practical applications based on the findings obtained.
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By choosing the right research method, researchers can obtain valid and
accountable results, which can then make a significant contribution to understanding and
solutions to the problems being studied.

RESULTS AND DISCUSSION

In this section, the researcher presents the findings obtained from data analysis
and relevant interpretations of the findings. Results and discussions are a very important
part because they function to answer the formulation of problems that have been proposed
in research and connect them with existing theories or literature.

1. Research Results
The research results section contains the presentation of data that has been
analyzed objectively and systematically. These results should be presented clearly and
structured, including in the form of tables, graphs, or drawings if needed, to make it
easier to understand.

a. Data Description: A description of the data collected, such as the characteristics
of the respondents, the variables studied, and the results of measurements or
observations made.

b. Outcome Analysis: Presentation of the results of the analysis, be it statistical
analysis or qualitative findings obtained from interviews, observations, or
documents.

c. Hypothesis Testing: If the study is quantitative and tests the hypothesis, these
results will include the results of statistical tests performed, such as t-tests, F-tests,
correlations, or regressions, along with p-values that indicate the significance of
the results.

d. Key Findings: Researchers need to summarize key findings that are directly
related to the research problem. These findings will describe what was found
based on the data that has been analyzed.

Based on a survey conducted on 150 respondents, it was found that 70% of
respondents felt that digital technology-based training programs significantly improved
their job skills.

Regression analysis shows that there is a significant positive relationship between
the level of financial literacy and investment decisions among MSME actors.
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2. Discussion

In the discussion part, the researcher interprets the results that have been
presented previously by referring to previous theories or research. The goal is to
provide a deeper understanding and analyze the meaning of the research results in a
broader context. The discussion also includes a comparison with the results of previous
research, as well as an analysis related to the factors that affect the research findings.
a. Interpretation of Findings: The researcher explains the meaning of the findings

obtained and how the findings support or contradict existing theories or literature.
For example, whether or not the findings support the initial hypothesis, as well as
what the implications of the findings are.

b. Comparison with Previous Research: Researchers compare the results of the study
with the results of previous relevant studies to assess the consistency or difference
of the findings. It also helps to strengthen the validity of the research findings.

c. Explanation of Influencing Factors: In this section, researchers can explain the
factors that affect the findings, both those derived from the variables studied and
external factors that may also affect the results of the research.

d. Research Limitations: Researchers also need to list the limitations that exist in this
study, such as the limitations of the sample, time, or methods used. This is
important to provide context and avoid misunderstandings about the
generalization of results.

e. Practical and Theoretical Implications: Discussions may also include
recommendations for practice or policy based on research findings. In addition,
researchers can contribute to the development of theories in the field being
studied.

The finding that digital technology-based training improves job skills is in line
with research conducted by Smith (2020) which shows that the use of technology in
job training can increase learning effectiveness. However, in this study, the effect was
greater on participants with higher education backgrounds, which may be due to

stronger basic skills.?

12.5ari, I. N., & Nurussaniah, N. (2022). Analysis of creative thinking skills using trancript based lesson
analysis (tbla) in project-based learning. Vox Edukasi, 13(1), 549156.
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The finding of a positive relationship between financial literacy and investment
decisions supports the financial literacy theory put forward by Lusardi and Mitchell
(2014), which states that individuals with better financial literacy are more likely to
make wise investment decisions.

After presenting the results and discussion, the researcher will conclude the main
findings of the research and provide suggestions for further research or practical
implications that can be applied based on the results of the research. These suggestions
can be recommendations for policies, practice improvements, or aspects that need
further research.3

In writing the results and discussion, it is important to maintain objectivity,
clarity, and relevance between the data obtained and relevant theories or research. In
this way, readers can understand how the results of the research contribute to existing
knowledge, as well as what implications can be drawn from the findings.

CONCLUSION

Based on the results of the research on "Project-Based Education: Building
Creative and Collaborative Skills in the 21st Century for Future Generations,"” it can be
concluded that several important things support the implementation of this learning model
as a solution to prepare future generations who are competent and ready to face the
challenges of the 21st century:

1. Improvement of Creative and Collaborative Skills: Project-based education has
proven to be effective in improving students' creative and collaborative skills.
Through this approach, students are given the opportunity to develop innovative
ideas as well as work together in groups to solve real challenges. Direct involvement
in projects helps them hone their critical thinking, problem-solving, and good
communication skills.

2. Increased Independence and Responsibility: Through the implementation of
project-based education, students not only gain academic knowledge but also learn
to be more independent and responsible for their learning process. They are
involved in every stage of the project, from planning to evaluation, which builds a

sense of responsibility for the results achieved.

13 Barus, C. S. A. (2023). CHAPTER 1 INTRODUCTION TO THE CHARACTERISTICS OF
EDUCATORS AND STUDENTS IN THE 21ST CENTURY.CHARACTERISTICS OF ABAD
STUDENTS, 21, 1.

114



3. 21st Century Skills Development: This research confirms that project-based
education is highly relevant to the needs of 21st century skills, such as adaptability,
creativity, and collaboration. This is in line with the needs of today's world of work
which increasingly demands critical thinking skills, team collaboration, and
continuous innovation.

4. Contribution to More Meaningful Learning: Project-based education provides more
meaningful learning for students because they can connect the material they learn
with real-world applications. This approach encourages students to not only
understand the theory, but also apply it in a broader and practical context.

5. Implications for Educational Curriculum Development: Based on the findings of
this study, it is recommended that schools and other educational institutions
consider integrating project-based learning models in their curricula. This will help
equip students with relevant skills to face the demands of the evolving times.

Overall, project-based education can be considered a highly effective approach in
building students' creative and collaborative skills, as well as preparing them to become
individuals ready to face the global challenges of the future. In the future, there needs to
be efforts to strengthen the implementation of this method at various levels of education
to support the development of a generation that is more intelligent, creative, and ready to
collaborate.
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