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Abstract—The purpose of this study is to improve the 21st 

century skills on elementary school students through the 
implementation of project based learning. These skills play an 
important role for students to survive. This study was conducted 
on 24 students of Public Elementary School in Indonesia, of 
which were divided into 6 groups consisting of 4 students. This 
study was conducted in 2 meetings. The first meeting was done 
by building the students’ same perceptions about the projects 
applied, preparing the projects and schedules with the students, 
and doing additional tasks outside of classroom activities. At the 
second meeting, students did performance related with displaying 
their project results and are assessed on cooperation level, skills 
in using tools/media, how to obtain the learning or information 
sources, and ability to express ideas. The three best performances 
were chosen to be presented in front of their parents. Results 
showed that the implementation of project based learning was 
able to promote positive effects on students’ skills based on the 
assessment components. 
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I.    INTRODUCTION 
The characteristic of the 21st century lies on the integrated 

or synergic knowledge. In accordance with the use of 
information and communication technology in education 
sector, it is proven that there are no more obstacles related with 
times and spaces, the determinant factors of the acceleration 
and success of knowledge mastery. The foundation of 
education is an effort to make humans survive and protect 
themselves from any forms of threats, yet to organize human-
to-human relationships [1]. One demand of the 21st century 
education is to prepare students to compete in the real word, so 
that learning process must reflect the real-word examples, 
applications, and experiences either inside or outside classroom 
activities [2]. One example of such learning materials or 
processes can be conducted by creating an application of the 
concept of leaning materials. This is due to the strong and 
meaningful knowledge and skills that can be constructed 
through given authentic assignments and works [3]. 

Project Based Learning (PBL) that contains problem 
solving will create an authentic learning process [4]. That is, 
the implementation of such learning model is important to 

improve students’ critical thinking skills and to promote an 
independent learning. As a constructive learning model, PBL 
serves students with real-word problems, so that it can bear a 
permanent and prominent knowledge [3]. In short, it is a model 
that can organize various projects in learning [5]. The focus of 
this model lies on the core concepts and principals of a 
discipline which involves students in investigating problem 
solving and other meaningful tasks, giving students’ 
opportunity to work autonomously on constructing their 
knowledge and producing products [6]. The products made by 
them during the project implementation are authentically able 
to be assessed by teachers, lecturers or other educational 
instructors. Thus, in PBL, teachers are less active and conduct 
direct training, however, they still become an assistance and a 
facilitator, yet understanding students’ thought [7]. 

The results of observations conducted in one of public 
elementary schools in Ngawen, Gunung Kidul, Yogyakarta 
city, showed that the teachers still implemented teacher-
centered learning model. The used method is still in the form of 
lecturing mode, so that students tended to act passively. 
Moreover, the teachers rarely used learning tools or media, so 
that the learning became ineffective. Also, students less 
experienced in group works so that it promoted a selfish value. 
They were also shy to ask questions and to shout ideas.  

To cope with above phenomena, it is important to apply a 
learning model that can prepare students to have learning skills 
and innovations, skills to use technology and information, 
ability to work in groups, and life skills. To develop the 21st 
century education model, teachers must begin with a good step 
namely changing the paradigm of learning model, from 
teacher-centered to student-centered models [8], one of which 
is by implementing PBL for elementary school students. 

II.   METHOD 
This study was categorized in pre-experimental design with 

one shot case study. The participants of this study were 24 fifth 
graders of an Indonesian public elementary school, divided into 
6 groups with 4 students each group, of which also implement 
PBL. The learning process were conducted in some stages [9] 
described as follows. 
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A.   Starting Essential Questions 
Important questions were addressed to students in every 

beginning of each meeting as a brainstorming activity. It 
started with choosing a relevant and authentic topic, then, 
investigating the topic in depth. Teachers should control the 
relevance and authenticity in order to be beneficial for the 
students.  

B.   Designing a Plan for the Project 
Planning was done collaboratively between teachers and 

students. Thus, students are expected to have self-belonging to 
the projects they would conduct. This stage consisted of the 
rules of the game, the selection of an activity that supports and 
answers the essential question, by integrating among possible 
subjects, yet knowing kinds of tools and materials that can be 
easily accessed to assist project accomplishment.  

C.   Creating a Schedule 
Both teachers and students arrange the schedule of 

activities to finish the projects collaboratively. The activities 
might cover (1) creating timeline to finish the projects, (2) 
determining deadline of accomplishment, (3) stimulating 
students to have another plan, (4) guiding students when they 
made irrelevant ways to the projects, and (5) asking students to 
make rationales over choosing a particular way/method.  

D.  Monitoring Both Students and Their Project Progresses 
Teachers are responsible for monitoring students’ activity 

during accomplishing the projects. The monitoring process 
could be done by facilitating students in every process. In other 
words, teachers acted as mentors for students. To ease the 
monitoring process, a developed rubric would help to record 
whole crucial activities.  

E.   Assessing the Outcomes 
Assessment was done to assist teachers in measuring the 

standard of achievements, of which is useful to evaluate each 
student’s development, to give feedbacks about the level of 
students’ perceived understanding, and to help teachers 
organize future learning strategy.  

F.   Evaluating the Experiences 
In the end of learning process, teachers and students did 

reflection of all activities, including but not limited to the 
products of the projects. This phase can be done individually or 
in groups. In this stage, students were asked to express feelings 
and experiences during the project accomplishment. Both 
teachers and students develop a discussion that can improve the 
learning performance, thus, it was found a new inquiry to 
answer the addressed problems at the beginning of PBL phases.  

The data were collected during two meetings conducted. In 
the first meeting, students were asked to watch a video about a 
water recycle and some diseases caused by drinking calcareous 
water. Then, they discussed about their responses to what they 
had watched. In this meeting, they were expected to understand 
the water recycle and to know the importance of health 
especially in consuming water. The next task was that the 

students, in groups, were asked to explore the ideas using 
media and other relevant sources, then, to find data of things 
that can be used in water purification. The results of the task 
were to get things that can purify water, afterwards, students 
needed to compose a simple report.  

Then, students were divided into two groups based on their 
ability in conducting research on soil type and water condition 
in their nearby environment. It was expected that students can 
measure the level of water cleanness using provided tools. 
After getting the data, the data analysis and conclusion were 
essential to draw as the last step of examination. 

Form the conclusion, students were guided to make a 
solvency of the dirty water problem. The next task was that the 
students were asked to do exploration through media and 
available sources to find things that can purify water. The 
expectation was that the students could find information about 
things that can be used in water purification.  

Further, in the second meeting, teachers give a direction 
about conducting a group work (designed as a competition-like 
activity) to provide a simple water purification tool from 
provided media. The composition of the media, including how 
it is constructed, was determined by each group as the students 
can discover the tool by themselves. The winner would be 
chosen based on how the tool functioned as a purify water. 
(The level of water cleanness was measured by using 
purification measuring tool).  

 The best group was chosen as the one who presented in 
front of parents and nearby society. The presentation was 
expected to build society awareness about the importance of 
health especially as a clean drinking water consumed by the 
society daily. The activity was ended with the feedbacks given 
by the nearby society.  

Student’s evaluation was done covering cooperative level, 
skills to use tools/media, how to obtain information/learning 
sources, and ability to express ideas. The data analysis was 
done descriptively. 

 
III.  RESULTS AND DISCUSSION 

A.   Results 

TABLE I.    THE SCORES OF EACH PARAMETER SHOWN IN GROUPS 

No Parameters Group 
I II III IV V VI 

1 Cooperation level 4 4 4 3 4 4 

2 Skills in using 
tools/media 3 4 4 3 4 3 

3 

Obtaining the 
information/learning 
resources to solve the 
problem 

3 3 3 3 3 3 

4 Ability to express 
ideas 4 3 4 4 3 4 

Total Score 14 14 15 13 14 14 
Total Final Calibration  87.5

0 
87.5
0 

93.7
5 

81.2
5 

87.5
0 

87.5
0 

 

The criteria to determine the level of success is by getting 
75 from the range 0 – 100, of which is relevant to the passing 
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grade of Science subject. Thus, the scores for four parameters 
applied, then, are converted into ranges 0 – 100 (see Table 2). 

TABLE II.    THE FINAL SCORES OF EACH GROUP 

No Name Total 
Score 

Converted 
Final 

Calibration 
Note 

1 Group I 14 87.50 Successful 
2 Group II 14 87.50 Successful 
3 Group III 15 93.75 Successful 
4 Group IV 13 81.25 Successful 
5 Group V 14 87.50 Successful 
6 Group VI 14 87.50 Successful 
Average  87.50  

 

According to Table 3.2, the data showed that all groups 
passed the minimum passing grade (75). To clear the 
portrayals, the lowest score was gotten by Group IV with 
81.25, while the highest one was gotten by Group III with 
93.75. Thus, Group III became the representative to exhibit the 
result of the project in front of parents and surrounding society 
living near to the school. The average score gotten by the class 
showed excellence in learning process.  

B.   Discussion 
Based on above analysis results, there is a positive 

influence between PBL with elementary school students’ 
achievement in term of four indicators that can support the 
skills needed in the 21st century namely cooperative level, 
skills in using tools/media to solve the problem, obtaining the 
information/learning resources, and ability to express ideas (see 
Table 1 and 2). This is supported by a study conducted by 
Lasauskiene and Rauduvaite [10] that states that the 
implementation of PBL can improve a skill to create creative 
atmosphere which can support sustainable professionalism. 
Even, in coping with higher education level, this type of model 
can build lecturer’s professionalism competence to create 
learning method that can stimulate student’s activity, build 
cooperation, and support students to create sustainable 
knowledge. Chiang, C. L. and Lee, H. [11] also argued that 
PBL can give positive effect on student’s ability, especially in 
term of building motivation and student’s awareness. 

In addition, the implementation of PBL is the application of 
concepts that is already proper theoretically as a basis of 
solving real-word problems. This is relevant with the 21st 
century demands that ask students to possess soft skills 
retracted from the learned concepts. Hutasuhut (2010) stated 
that projects associated with PBL focus on questions or 
problems that can lead students to experience real-word 
concepts or principles [12]. Moreover, Hixson, et al (2012) 
showed that the implementation of PBL can improve students’ 
21st century skills [13].  

PBL is expected to improve the 21st century skills so that 
students become more intelligent, dynamic, and full of recent 
information. Students need to filter and benefit all information 
spread in any form of media, especially to solve their daily 
problems. Besides, they have a good connection with 
international society so that factors of collaboration, 

communication and teamwork are considered important to 
determine students’ success. Moreover, they also face a global 
challenge. Thus, since the traditional learning process does not 
meet students’ needs and cannot develop the skills to face the 
21st century challenges, it is necessary to build an active 
classroom by involving students’ participation in making a 
product through an innovative learning model, such as PBL 
[14]. 

IV.  CONCLUSION 
The results showed that the implementation of Project 

Based Learning (PBL) is able to reveal a positive effect on 
students’ skills regarding the four assessment components 
namely cooperation level, skills in using tools/media, obtaining 
the information/learning resources, and ability to express ideas.  
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