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Abstract. Teachers have implemented project-based learning to support current
learning, but several obstacles indicate that teachers have not been able to opti-
mize learning in 21st-century learning. This research is an analytical study to
know how project-based learning is applied in the learning process to improve
21st-century skills and the design (teaching materials or learning steps) taken
with project-based learning to enhance students' 21st-century abilities. This re-
search was conducted using the SLR (Systematic Literature Review) method.
Script search is in an online eBook Collection (EBSCOhost), Science Direct,
Scopus, Education Resources Information Center (ERIC), and Directory of Open
Access Journals (DOAJ) databases by retrieving a wider variety of texts with
accessibility. The analysis results show that project-based learning is a learning
model that can improve the abilities of 21st-century students. Project-based learn-
ing is structured by designing interesting projects and arranged according to the
environment around students, both from the material, planning, organizing ma-
terial, and matters dealing with material so that students can convey their work
based on their learning independence. Project-based learning using suitable me-
dia and approaches can improve the student's skills, so it can be recommended
that teaching materials be developed based on project-based learning.

Keywords: systematic literature review, project-based learning, teaching-mate-
rial

1 Introduction

Education today must refer to 21st-century learning because we live in an era of glob-
alization. Improving the quality of science and technology learning is an effort that
cannot be delayed any longer in line with the challenges faced by students today,
namely the challenges of the 21st century. To prepare students to have 21st-century
skills, the learning that teachers must do must also be oriented to 21st-century learning,
that has the characteristics or principles: (1) learner-centered learning approach, (2)
students are taught to be able to have collaborating skills, (3) learning materials are
learning must relate to problems faced in everyday life because learning must enable
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students to connect with their daily lives, and 4) learning is designed to prepare students
to become responsible citizens, schools should be able to facilitate students to involved
in the social environment [1]. The education system must conform to the educational
process with the characteristics of the industrial revolution of 4.0. Therefore, the edu-
cation system must be changed from traditional to modern. Making these changes re-
quires preparation to create more innovative learning and can improve the competence
of graduates in the 21st century [2]. One way to enhance abilities is through education,
which is applying appropriate and practical learning.

A project-based learning model is an approach to instructional programs that provide
opportunities for students to develop their knowledge and skills. This lesson is struc-
tured by creating attractive and organized projects according to the environment around
students, both from the material, planning, organizing material, and things that are fol-
lowing the material so that students can result based on independent learning [3]. The
project-based learning model can encourage students to know a problem so they can
propose and explain ideas through their involvement in education. This involvement
comes from problem-solving and decision-making skills that are taken from the activ-
ities of students conducting investigative activities [4]. Project-Based Learning (PjBL)
is one of the innovative learning approaches that teach multi-strategies that are critical
for student success in the 21st century [5].

21st-century abilities are divided into two; there are soft skills and hard skills [6].
Soft skills are separated into (1) abilities communication which is the skills of students
to express their thoughts, ideas, knowledge, and new information both in writing and
orally. These skills include listening skills, writing skills, and public speaking skills (2)
Numeracy skills which is the ability of an individual to use data in the form of numbers,
graphs, or other mathematical symbols to make a decision using their knowledge and
skills [7] (3) IT skills, which is a person's ability to use technology in learning. Students
are expected to be able to develop various forms of information through the exploitation
and exploration of available resources [8] (4) Problem-solving skills, which are a per-
son's activity to determine problem-solving with his ability to predict what will happen.
This problem-solving ability starts from the stage where a person understands the situ-
ation. It then creates the right strategy to overcome the problem based on the knowledge
he has [9], and (5) Teamwork skill, which is a skill that a person needs to increase work
productivity in a group. These skills consist of the ability to work together in a team
and the ability to be able to participate in a team to solve problems [10]. Hard skills are
divided into (1) specific knowledge, which is an understanding of concepts, theories,
and facts obtained through his studies, and (2) Specific skills, which is a person's ability
to use his knowledge to be applied in his daily life.

Furthermore, [11] divides the 21st century into four, namely (1) learning and inno-
vation skills, which contain critical thinking and problem solving, creativity and inno-
vation, and communication and collaboration, (2) information, media, and technology
skills, which are divided into the information literacy, technology literacy, and media
literacy (3) life and career skills which are divided into flexibility and compliance (4)
initiative and self-management, productivity and accountability, and leadership and li-
abilities (5) essential subject includes English, reading and language, foreign languages,
art, mathematics, economics, science, geography, history, knowledge of citizenship,
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and (6) interdisciplinary themes including global awareness, financial literacy, citizen-
ship literacy, also health and environmental literacy. Because this research has students
as the subject, this research is only limited to improving 21st-century sub-learning and
innovation skills.

Project-based learning has the main advantages of making the learning process ef-
fective and increasing students' motivation. Project-based learning can also improve
students' creative thinking skills [12]. Several previous studies have applied project-
based learning. One of the studies to enhance the 21st-century ability of students is
research, according to [Sholahuddin et al., 2021], which states that project-based learn-
ing can improve collaboration and teamwork skills, independent knowledge and anal-
ysis, and students' problem-solving skills. Students in the experimental class can en-
hance their learning activities and use various learning resources effectively compared
to the control class [13]. Therefore, based on this research, it can be concluded that they
can improve their scientific literacy skills by applying project-based learning. Further-
more, research was conducted by [Ningrum et al. 2021], who used project-based learn-
ing to improve mastery of concepts and critical thinking skills. This study uses STEM
from home combined with project-based learning. The results showed that the ability
to master concepts increased by 43%, and students’ critical thinking skills increased by
63%. [14].

This research attempts to examine how project-based learning relates to 21st-century
skills. It is because, in the practice of learning in the 21 century, educators have an
important role. Educators must be able to design a learning system that follows this 21st
century in terms of curriculum and teaching and learning processes. Educators must
master various skills that can make their students become individuals with skills in crit-
ical thinking to solve a problem, collaboration, communication, creativity, and innova-
tion, as well as technology and concepts. Therefore, this study wants to explain how
the application of project-based learning in schools can improve the 21st-century skills
of students. The main questions of this research are as follows.

1. How is project-based learning applied in the learning process to improve 21st-

century skills?

2. How is the design (teaching materials or learning steps) taken with project-

based learning to improve students' 21st-century abilities?

2 Method

This research used SLR (Systematic Literature Review) conducted according to
PRISMA. Based on the PRISMA guidelines, this systematic review presents the essen-
tial stages, including (a) eligibility and exclusion criteria, (b) identity check, (c) screen-
ing, (d) eligibility, and (e) abstraction and data analysis. [15]. Script search is in an
online eBook Collection (EBSCOhost), Science Direct, Scopus, Education Resources
Information Center (ERIC), and Directory of Open Access Journals (DOAJ) databases
by retrieving a wider variety of texts with accessibility. In the process, some of the
keywords used are "application of project-based learning,” "effectiveness of project-
based learning", and "project-based learning to improve 2 1st-century skills".



Implementing Project Based Learning (PjBL) 399

This literature study has been carried out since May 2022. The steps taken in con-
ducting the research include (1) identifying articles regarding the application of project-
based learning in elementary schools, (2) selecting based on an abstract by adjusting
inclusion and exclusion criteria, and (3) trying to check a larger database within the
specified time. The sources analyzed followed the inclusion criteria, namely (1) having
gone through a peer-reviewed process, (2) published between 2017-2022, (3) written
in English (4) containing information about the sample (n) and participants. Sources
that do not meet the criteria will be excluded. In addition, if the articles found do not
contain information that can answer the research after a complete review, the article
will be banned.

Figure 1 presents the process of selecting articles which are then analyzed to answer
two research questions:

Total hits: 274

&
)l

\ 4

230 Articles excluded based on title and abstract

38 articles after the selection round

23 articles excluded based on full text reviewed

>
)l

A 4

15 relevant articles after the second selection

Fig. 1. The process of Article Selection

3 Result And Discussion

3.1 Result

The application of project-based learning models can improve students' 21st-century
abilities. These relevant studies indicate that applied project-based learning can en-
hance critical thinking and problem-solving skills, (2) creativity and innovation, and
(3) communication and collaboration. Applied learning can make students more able to
ask and answer questions with answers and have and be able to express many ideas
smoothly about a problem, come up with various solutions to problems, describe some-
thing in detail, and produce something worthwhile, new and did not exist before or
which already exists but is combined with two or more existing ideas.

In addition to presenting activity designs in project-based learning that invites stu-
dents to take an active role in education, appropriate approaches and media are also
needed to implement project-based learning in the classroom. One of the approaches
used in STEM-based learning (Science, Technology, Engineering, and Math). Further-
more, the media used in the project-based learning process is an exciting medium and
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can increase students' interest in the learning process. One example is media with tech-
nology integration in it. The results of the study can be described as follows.

Table 1. Result of Analysis

Dimensions of 21*- Author Research Design Participants
century compe-
tence
Critical  thinking Trisdiono et This is product development Students in elementary
and problem-solv- all., (2019) research in the form of a pro- schools
ing. ject-based learning model in-
tegrated with multidiscipli-
nary [16].

Permana & His is classroom action re- 35 students from Ma-
Chamisi- search using observation, in- lang Muhammadiyah
jatin (2019) terview, and test data collec- University

tion techniques to determine

the effect of project-based

learning using Edmodo to im-

prove critical thinking and

histology concepts [17].
Andana- It is experimental research 40 students in SMK
warih et all., with a one-group pretest- Negeri 1 Cileunyi
(2019) posttest design used to deter-

mine problem-solving ability

and concept mastery. Prob-

lem-solving ability is meas-

ured using a test based on

Bloom's Taxonomy [18].
Mutakinati ~ This research is a descriptive 160 first-grade Japa-
et all., study to determine students' nese middle school stu-
(2018) critical thinking skills using dents

project-based STEM-based

learning. Data were obtained

through the analysis of stu-

dent worksheets and observa-

tions during the learning pro-

cess [19].
Priantari et This is a true experimental-re- Students in SMP Mu-
all., (2020)  search design with a posttest- hammadiyah 6 Wulu-

only control group research han, Jember.

design. This study uses a

STEM approach with project-

based learning that is applied

at the junior high school level,

which is divided into a con-

trol class and an experimental

class [1].
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Dimensions of 21%- Author Research Design Participants
century compe-
tence
Yamin et This is a quantitative study to One hundred thirty-
all., (2020) measure the effectiveness of three  seventh-grade

Creativity and in-
novation

Ummah et
all., (2019)

Arlinda et
all., (2022)

Zhalalovna
et all.,
(2020).

Wijayati et
all,, (2019)

the implementation of pro-
ject-based learning in junior
high schools. The instruments
used in this study were the
CTS test, peer assessment,
and product creativity assess-
ment Rubric [20].

This is a qualitative descrip-
tive study to describe stu-
dents' creative abilities in
making learning  media
through the application of
project-based learning [21].
This research aims to analyze
project-based learning with
Instagram as the media for
learners'  creativity.  The
method used is Quasy Exper-
imental research with None-
quivalent Control Group De-
sign [22].

This research analyzes stu-
dents' ability in the military
education process, which is
improved through learning
with project-based activity
[23].

This study uses three cycles
of classroom action research
design (classroom action re-
search). In the first phase, the
teacher prepares plans and
strategies for students where
learning is designed based on
projects. In the second phase,
the teacher implements the
procedure into education. The
third phase is when the
teacher evaluates the learning
process results by recording
each student's progress. In the
fourth phase, reflection is car-
ried out [24].

students in junior high
school.

Students of the Univer-
sity of Muhammadiyah
Malang mathematics
department in the third
semester.

Student at tenth graders
of the school from two
classes of Science and
Mathematics program,
in the academic
year 2019/2020.

Students in higher edu-
cation

34 students in 11" IPA
3 in SMA N 14 Sema-
rang
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Dimensions of 21%-
century compe-
tence

Research Design

Participants

Communication
and Collaboration

Author
Saldo &
Walag
(2020)
Naila,
(2020)
Hartati, L.
(2022)
Mafruudloh
&  Fitriati
(2020)
Sirisrimang-
korn, (2018)

This research utilizes prob-
lem-based and project-based
learning methods to develop
students' communication and
collaboration skills in physics
with a quasi-experimental
pretest-posttest non-equiva-
lent research design [25].
This research uses a quasi-ex-
perimental scientific learning
model, which predicts the
conditions received after im-
plementing project-based
learning. Data collection uses
pre-test and post-test to de-
scribe students’ collaborative
skills [26].

This research uses a quantita-
tive approach using ex-post
facto analysis to describe pro-
ject-based learning applied to
students' collaborative skills
[27].

This study aimed to describe
the implementation of pro-
ject-based learning in non-
English department classes
(Management department
classes) and to know the ef-
fect on students' speaking
ability was conducted from
observation and analyzed sta-
tistically using a T-test [28].
This study uses project-based
learning focusing on drama to
promote the speaking skills of
EFL learners with quantita-
tive and qualitative data col-
lected [29].

Seventy-eight students
were in the first class of
junior high school.

Thirty students from
three different classes
in elementary schools
in Surabaya, Indonesia.

170 students in SMK

25 students

23 students.
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3.2 Discussion

Project-Based Learning to Improve Critical thinking and problem-solving skills.
Based on the research results, project-based learning that is most often used to improve
critical thinking and problem-solving skills is integrating the STEM approach into pro-
ject-based learning [1], [19]. The two studies show that learning using the STEM ap-
proach in project-based learning can make students more enthusiastic about working
together and taking inspiration from collaboration with their friends. Learners become
more capable of utilizing various resources and problem-solving skills well. This is in
line with the opinion of [Fajrina et al. 2020], which states that STEM as a learning
approach is a solution to global change in learning in the 21st century to improve the
abilities of 2 1st-century students [30]. Project-based learning with a STEM approach is
a harmonious collaboration of four disciplines in learning closely related to solving
real-life problems. PjBL and STEM complement each other with their advantages and
disadvantages so that students can understand the concept of product manufacturing
which is assisted by the PJBL learning model and the design and redesign process (en-
gineering design process) to produce suitable products [31]. There are similarities be-
tween PjBL and STEM-integrated PjBL, but STEM-integrated PjBL emphasizes the
design process or the process of making a prototype. STEM has six unique character-
istics that make it different from other approaches, which are (1) focusing on problems
that exist in the real world and finding solutions to solve those problems, (2) being
guided by the engineering design process, to know the design comes from the thoughts
of the students in building solutions. To overcome the problem (3) engaging students
in effective teamwork (4) can lead students to direct inquiry and open discovery, which
means that in STEM courses, learning activities, The set is available and has limitations
(5) has an integration of math and science. Content so that students can realize that
science and math are not separate subjects but work together to solve problems and (6)
can give correct answers and correct mistakes. Fail as an essential part of learning that
STEM classrooms offer many possibilities for creative solutions. [32]

Project-Based Learning to Enhance Creativity and innovation skills.

Based on the research results, students' creativity and innovation abilities can be im-
proved through project-based learning that is integrated with media use [22]. With the
help of the use of the media, project-based learning can increase students' learning ac-
tivity and motivation for learning. Through students who are active and have a high
interest in education, the cognitive, affective, and psychomotor aspects of students will
increase, and they can develop creativity and motivation abilities. This is in line with
the opinion conveyed by [Oh et al. 2020], which states that project-based learning can
provide motivation and lasting effects for students because students can experience
learning directly and participate actively in it [33]. In other lines, the implementation
of project learning will be more meaningful if it is carried out in a natural environment.
This is because learning in a real environment can encourage students to be more active
and creative in solving problems. So it can be concluded that using real issues in the
project-based learning model can encourage students to carry out activities in a real
natural environment such as field observation. The learning experienced directly by
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these students supports efforts to improve students' creativity and problem-solving
skills. Project-based learning can improve students' ability to find new things regarding
problem identification and solving, practice problem management, process problems
into potential, and form good cooperation in groups [34].

Project-Based Learning to Enhance Communication and collaboration skills.
Based on the research results, communication and collaboration skills can be developed
through project-based learning [25]-[29]. Project-based learning is necessary to im-
prove communication and collaborative skills because teachers can flexibly guide stu-
dents. Teachers provide support and encouragement to students to develop their solu-
tions and maintain their efforts to achieve learning goals [26]. This is in line with the
opinion expressed by [Hamilton et al. 2021], which states that a teacher must be able
to change the approach they take from the original "students as recipients of
knowledge" becomes "students as active contributors in obtaining their knowledge"
[35]. Learning using project-based learning (PjBL) models can also improve problem-
solving skills. Students become active in the learning process, increase student collab-
oration, make decisions and frameworks, become responsible, have tolerance among
others, and become diligent in school, disciplined and confident. By applying the PjBL
model, students not only memorize facts but also connect and think about how to use
their knowledge in everyday life, provide collaborative opportunities to build
knowledge, improve communication and social skills, improve problem-solving skills,
and provide opportunities to contribute to society. School or community, improve stu-
dents' skills to use information with various disciplines, increase student confidence,
and improve students' ability to use technology in learning [36].

4 Conclusion

21st century learning must create learner-centered learning, teamwork, and learning
that is embedded in students' daily lives. Project-based learning is a learning model that
can forge 21st century skills in critical thinking and problem solving, creativity and
innovation, communication and collaboration. This result shows that the PjBL model
affects the skills of the 21st century. It can be seen that many studies use the random
sampling technique to improve the efficiency and accuracy of the PjBL model in skills.
21st century is maintained and protected to avoid research bias. Therefore, the PjBL
model is suitable for achieving learning goals, especially for fostering 21st century
skills. Through this research, it is hoped that there will be various developments in
learning using project-based learning to enhance the competence of 21st century stu-
dents.
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