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1. Introduction

21st-century skills are an important aspect of preparing competent human resources in this era of
globalization. These 21st-century skills are known as 4C: communication, collaboration, critical thinking, and
creative thinking (Montessori et al., 2023). These four skills equip students to have the skills to become skilled
communicators, creative creators, critical thinkers, and adaptive collaborators, in addition to having mastery of
basic skills such as reading, writing, and arithmetic (Kurniasih et al, 2022). Human resources equipped with
four 21st-century skills can easily survive and adapt to the dynamic era of globalization with uncertain
conditions. Providing human resources with 21st-century skills can be done by integrating these four skills in
learning activities at all levels of education in Indonesia, from basic to higher education.

Higher education, as the final peak of education, has a central role in preparing quality human resources
because it is directly related to determining a person's career (Khaeruman et al, 2023). This implies that
graduates from tertiary institutions are prepared to face job competition in various sectors of life (Makhin,
2021). The current situation, which is so close to the speed of information acquisition, digital literacy,
development of creativity, and independent learning, provides a challenge for higher education institutions to
truly prepare their graduates with the skills needed according to the existing situation and conditions (Abbas &
Marwa, 2023). This indicates that students in the 21st century have at least mastered 21st-century skills to
become quality human resources ready to face the challenges and competition of the world of work in the global
era.

Mastery of 21st-century skills can be achieved through the provision provided to students while attending
lectures. Efforts to improve students' 4C skills can be made with various approaches, such as updating the
curriculum, learning through research, implementing active learning models that are student-centered, and
using learning media that utilizes advanced information and communication technology (ICT) and can also by
combining all or some of these alternatives (Elisa & Wiratmaja, 2019; Kembara et al., 2019). In addition, through
decision Number 3/M/2021 concerning Main Performance Indicators for State Universities and Higher
Education Service Institutions, the Ministry of Education and Culture emphasizes collaborative learning and
authentic student experiences (Ahmar, 2023). Therefore, quality learning strategies and methods are needed to
produce human resources with character, excellence, and attitude skills. This encourages university to design
and implement innovative learning involving students in higher-level thinking activities and a better
understanding of learning content. The form of innovative learning applied in learning is the team-based project
method.
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Ahmadi and Yulianto (2017) stated that educators (lecturers) can use the team-based project method to
improve problem-solving abilities and develop student competencies. The team-based project learning method
is an active learning method through small groups both in and outside of class. Team-based project learning is
an innovative method involving project work where students observe, discover, research, and solve problems
and find solutions to existing problems (Syam, 2022). This learning method supports students in analyzing a
problem and trying to find a solution in the form of product output. Applying team-based project learning is very
important for students to improve their analytical skills with solutions with clear recommendations (Farindhani
& Wangid, 2019). Thus, this creates student-centered learning, where students build their learning process,
which is then translated into an actual project or product. The advantages of the team-based project method
that have been mentioned are relevant in efforts to equip students with 21st-century skills (You, 2024). Through
the team-based project learning method, students can hone these four skills.

Based on the description above, implementing the team-based project learning method at university is an
effort to equip students with 21st-century skills. This method has been applied to all mandatory curriculum
courses at university so that it can become a source of research data. This research aims to find a portrait of
students' 21st-century skills after attending lectures that apply the team-based project learning method at one
of the state university at Semarang, Indonesia. Thus, the research results obtained can be a basis for evaluating
the application of this method so that it can be implemented optimally.

2. Method

This research applies a quantitative approach with a survey research type. This survey research aims to
describe the 21st-century skills of students taking mandatory project-based curriculum courses. The population
in this study was 250 students who came from a pilot class implementing mandatory project-based curriculum
courses at one of the state university at Semarang and from different study programs and faculties. The sampling
technique applied in this research is a saturated sampling technique involving the entire population in data
collection. The saturated sampling technique aims to minimize errors in generalizing research data. The
research results in the form of survey data will provide mapping data on students' 21st-century skills to be used
as a basis for designing projects in learning mandatory curriculum subjects that can improve students’ skills.

The data in this research was collected using a questionnaire technique. The type of questionnaire used to
determine students' 21st-century skills is a closed questionnaire where respondents choose the answers
provided by the researcher an adaption from Purnawirawan et al. (2019), who developed an instrument for
assessing 21st-century skills. Four skills were surveyed, including communication, collaboration, critical
thinking, and creative thinking, and they were then distributed into thirty-five statements. The questionnaire is
a Likert scale consisting of five alternative answer choices: extraordinarily competent, competent, exceptionally
competent, less competent, and not competent. The validity and reliability of the questionnaire are 0.62 and
0.88, which fall into the valid and reliable categories. Data analysis in this research uses descriptive analysis.
The descriptive analysis describes students' 21st-century skills in mandatory project-based curriculum classes,
which are classified into several categories.

3. Results and Discussion

21st-century skills, which include communication, collaboration, critical thinking, and creative thinking,
are the focus of higher education to prepare students who are professionally competent and ready to face the
demands of the ever-growing world of work. Implementation of Team-based Project Learning provides
opportunities for students to develop these four skills through learning activities. The following is a description
of each student's 21st-century skills from the results of the data collection that has been carried out.

3.1. Students’ Communication Skills in Implementing Team-based Project
Learning

Students show a tendency to have competent communication skills, as shown in the results of the
questionnaire. The average percentage in the very competent category was 20.07%, while those categorized as
competent reached 58.3%. However, there is also a percentage of 20.81% who are classified as less competent
and only 0.80% who are declared incompetent. The average communication skills score reached 78.37, which
shows the potential for further improvement of students' communication skills. Communication skills are
students' ability to convey ideas and information clearly and respond effectively to suggestions when
communicating with other people. The survey results regarding the communication skills of students who have
taken courses that implement team-based projects are presented in Figure 1.
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Figure 1. Mean Student’s Communication Skills

Several indicators used in assessing student communication skills include expressing ideas well orally and
in writing, conveying opinions firmly, giving clear instructions, and inspiring others through speaking skills.
Communication skills are one of the competencies that students need to master and continue to train to be ready
to face the challenges of the 21st century. Higher education has an essential role in preparing students with skills
relevant to the demands of the times. Integrating learning methods that encourage the development of students’
communication skills can be done through group discussion activities, project presentations, and teamwork.
Improving students' communication skills can equip them to develop themselves to compete in the world of
work.

3.2. Students’ Collaboration Skills in Implementing Team-based Project
Learning

The next 21st-century skill that is tried to be measured is collaboration skills. The results of surveys that
have been conducted show that more than 90% of students have excellent collaboration and teamwork skills.
Survey data shows that only 9.09% have collaboration skills, which fall into the less competentand incompetent
categories, with figures of 8.65% and 0.45%. Based on the survey data presented shows that students who have
taken courses that apply the team-based project method tend to have good collaboration skills. The technique
hashoned students' ability to work synergistically in groups, respect everyone’s contribution to the group, adapt
to various productive roles and responsibilities, and have empathy by respecting different points of view in
effectively achieving common goals. The presentation of data related to student collaboration skills in
implementing the team-based project method can be seen in Figure 2.
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Figure 2. Mean of Student’s Collaboration Skills

Collaboration skills applied in groups are a component of implementing the team-based project learning
method. The presentation of survey data showing positive results from using the team-based project method in
learning proves that the technique successfully equips students to master collaboration skills. Understanding
and applying practical collaboration skills is essential in supporting the common goals the group wishes to
achieve. These collaboration skills ensure students can contribute optimally in complex and dynamic teamwork
contexts. Thus, implementing team-based project learning becomes an effective means of supporting and
improving student collaboration skills.

3.3. Students’ Critical Thinking Skills in Implementing Team-based

Project Learning
Critical thinking skills are the 21st-century skills surveyed. The survey results show that the third skill also
shows positive data. More than 80% of students have critical thinking skills that fall into the competent and
competent category, and the remaining 19% fall into the less incompetent category. Applying the team-based
project method in learning provides students with experience in analyzing information carefully, evaluating
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arguments correctly, and making decisions based on evidence and logical thinking. Data showing the critical
thinking skills of students who have applied the team-based project method in learning is presented below in
Figure 3.
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Figure 3. Mean of Student’s Critical Thinking Skills

Critical thinking skills include accessing, analyzing, and synthesizing information that can be learned,
practiced, and mastered. Critical thinking skills are not static but can be learned, practiced, and mastered.
Students can develop their skills in analyzing and evaluating to respond effectively to environmental changes.
Strong critical thinking skills can equip students to be better prepared to face complex dynamics in work and
everyday life. Critical thinking skills are essential in an academic context and in facing challenges in the 21st
century. The current situation, which is filled with rapidly developing information and unexpected changes, can
be faced by students by mastering this skill. Applying the team-based project method provides students with
experience in processing, interpreting, and making decisions based on rational and logical thinking. Therefore,
higher education emphasizes developing critical thinking skills by applying innovative learning methods.

3.4. Students' Creative Thinking Skills in Implementing Team-based

Project Learning

The last 21st-century skill surveyed was creative thinking skills. The survey results show the same positive
trend as the three previous skills. As many as 80.78% of students have creative thinking skills categorized as
competent and competent. 19.22% fell into the inadequate and incompetent category. Applying the team-based
project method stimulates students to produce new ideas and innovative solutions in working on projects in
learning. Students get the opportunity to solve problems by providing alternative solutions based on the results
of their thinking in groups. An illustration of students' creative thinking skills in implementing the team-based
project learning method can be seen in Figure 4.
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Figure 4. Mean of Student’s Creative Thinking Skills

Students' creative thinking skills, such as understanding creative challenges, identifying sources of
information, generating and selecting ideas, having original ideas, and providing valuable and practical
solutions, have been indirectly honed through the application of the team-based project method in learning.
Students can continue to develop their creativity in more depth. This makes a significant contribution to
personal progress and can act as an agent of change who can solve complex challenges and provide innovative
solutions in the form of clear and professional recommendations according to the problems that need to be
resolved. Creative thinking skills are essential in finding solutions to problems and opening the door to new
thinking, revolutionary ideas, and inspiring projects. Thus, creative abilities are essential and a provision for
students facing everyday life problems.
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3.5. Portrait of Students' 21st Century Skills in Implementing Team-based
Project Learning

Learning in mandatory project-based curriculum courses or implementing team-based projects is a
learning method that can stimulate and provide opportunities for students to develop 21st-century skills that
every individual needs to become quality and substantial human resources. This is evident from the survey
results at the end of the lecture, which applied the team-based project method, showing a positive tendency
related to students' 21st-century skills. The four skills, which include communication, collaboration, critical
thinking, and creative thinking, are generally possessed by students who apply project-based learning in
mandatory curriculum subjects. The percentage achievement of each skill for the highly competent and
competent categories includes 78.37% for communication skills, 90.91% for collaboration skills, 80.15% for
critical thinking skills, and 80.87% for creative thinking skills (see Figure 5). These four figures mean that more
than 75% of students who have taken part in learning that applies the team-based project method have 21st-
century skills honed during the learning process.

In general, when students participate in a learning process that applies project-based learning, they
practice communicating effectively with their groups when carrying out projects. Students can also understand
their roles and tasks in carrying out assigned projects. Analyzing the factors that cause problems and
determining appropriate alternative solutions have also been honed through critical thinking activities.
Submission of ideas to resolve problems contained in the project has also been carried out. These four skills are
interrelated as preparations for becoming quality human resources in the 21st century.
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Figure 5. Portrait of Students' 21st Century Skills

3.6. Discussion

This research shows that students who have taken mandatory project-based curriculum courses (team-
based project learning) have good 21st-century communication, collaboration, critical thinking, and creative
thinking skills. These four skills are important for students to prepare themselves to face various challenges in
the future. This finding aligns with the statement by Fernandes etal.,, (2021) that the application of team-based
project learning can increase student awareness of managing projects more effectively through teamwork.
Students are trained to communicate effectively with group members by efficiently conveying ideas, exchanging
information, and solving problems (Tangahu et al., 2021; Tekad & Pebriana, 2022). Through collaborative team
activities, students learn to appreciate different perspectives, hone listening skills, and develop persuasive
speaking skills (Bandono, 2020; Hasan et al,, 2023; Kembara etal.,, 2019; Sirait & Amnie, 2023). In group projects,
students learn to work synergistically in teams, appreciate individual contributions, and achieve common goals
effectively through critical thinking (Aristin & Purnomo, 2022; Espey, 2018; Listiqowati et al,, 2022; Picard et
al,, 2022). In addition, group project assignments encourage students to think outside of the box, create new
ideas, and produce innovative solutions (Biazus & Mahtari, 2022; Fajri et al, 2023; Illahi et al., 2022; Le, 2023).
Collaborating with teammates can combine different perspectives and experiences to create creative and
effective solutions.

The implementation of team-based project learning facilitates students in assigning tasks, monitoring
performance, visual management, and feedback, which positively impacts individual abilities and team
performance. The opinion Rahmadi et al,, (2022) states that applying the case method and team-based projects
is an effective learning method and can support and provide opportunities for students to improve their skills,
including creative skills, critical thinking skills, communication skills, and collaboration skills. Apart from that,
research by Rosidah and Pramulia (2021) shows that the team-based project learning method effectively
increases active student participation, which aims to develop student skills, including critical thinking,
creativity, collaboration, and communication. This participation has a positive impact on team or group
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performance and is also beneficial for individual students. Implementing team-based projects is related to daily
life to train high social skills and foster students' leadership spirit (Taufiqur Rahman et al,, 2023). Implementing
the team-based project learning method effectively improves 21st-century skills: communication, critical
thinking, creativity, and student collaboration.

4. Conclusion

The portrait of students' 21st-century skills in implementing mandatory project-based curriculum courses
or team-based project learning shows positive data. The percentage of students who fall into the minimally
competent category is 82.55% for all 21st-century skills surveyed. The four skills, which include communication
skills, collaboration, critical thinking, and creative thinking, generally fall into the minimum competent category
with different percentages from one another. Collaboration skills obtained the highest percentage, namely
90.91%. Meanwhile, communication skills obtained the lowest percentage of 78.37% compared to the other
three skills. These data show that, in general, students who take mandatory project-based curriculum courses
have competence in mastering 21st-century skills. Research involving students in its implementation provides
information and descriptions of data regarding student competencies toward 21st-century skills in
implementing mandatory project-based curriculum courses. However, this data still requires further
comprehensive study to see the relationship between implementing project-based learning and students' 21st-
century skills. The number of research samples involved in data collection is limited to pilot class students from
mandatory curriculum courses, so the research results will be more valid if the number of samples involved is
more significant.
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