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 Project-based Learning is still being a prominent method to be investigated. 
As the rapid advancement of technology has resulted in a more user-friendly 
virtual learning environment, this study aimed to investigate the 
implementation of Online PBL in teaching 4Cs. A total of 33 fifth-semester 
students, 22 females & 11 males, of a public university in Central Java were 
involved in this study. Observation and Likert-scale questionnaires were 
employed in collecting the data.  By calculating the overall score per item, the 
data were analyzed using descriptive statistics. The result of this study shows 
five stages of Online PBL implementation starting from selecting the topic 
and the purpose, outlining the project, rehearsing the product, presenting the 
product, and assessing the product. Online PBL helps students to master 
creativity and innovation skills, communication skills, critical thinking skills, 
and collaboration skills. Based on the positive responses from students, 
Online PBL becomes a suggested method for assisting students in acquiring 
the 4Cs. 
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1. Introduction 

Project-based learning which was based on John Dewey's idea of 'learning by doing’ (1897) 
has become one of the most prominent methods as well as one of the most widely researched 
subjects. In the past 5 years, more than 1,500,00 studies related to PBL in different contexts 
are recorded in Google Scholar only. Those empirical investigations mostly revealed that the 
implementation of PBL resulted in positive gains. This is confirmed by a 20-year meta-
analysis of 30 journal articles on PBL by Chen & Yang (2019). The highlighted results of the 
meta-analysis include a medium-to-large mean effect size (0.71) for student achievements.  
Guo et al. (2020) had also conducted a review of 76 empirical studies on PBL, focusing on 
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learning outcomes. The review discovered four categories of learning outcomes from the PBL 
implementation: affective, cognitive, artifact performances, and behavioral outcomes.  Most 
of the reviewed studies (68 of 76) discussed the affective outcomes. PBL has been related to 
increasing academic achievement (Boaler, 1998; Panasan et al., 2010; Schneider et al., 2002). 

PBL is an instructional method that allows students to actively participate in an authentic 
inquiry of real-world and open-ended problems (Barak & Yuan, 2021). What is intended by a 
project in project-based learning is a wide variety of assignments that combine language 
skills through some activities (Fauziati, 2014). Projects in PBL require students to engage in 
inquiry, solution building, and collaboration to help address real-world issues or challenges. 
The teacher's role shifts to facilitator or project manager, students are encouraged to decide 
how best they do their work. Chen & Yang (2019) mentioned some fundamental features of 
PBL: 1) inquiry, led by the driving question: students raise their own questions, conduct some 
research, and create solutions; 2) student voice and choice: students are encouraged to take 
charge of the project’s execution; 3) revision and reflection: teachers or students may provide 
feedback in order to improve the products, and students might evaluate what and how they 
are learning; and 4) publicly presented product: students do a public presentation of their 
product. 

PBL has been recommended in learning English because it is known to be an effective 
method for resolving problems in the 21st-Century education field (Fauziati, 2014). 21st-
Century skills have a wide range of frameworks. Some organizations have a different 
framework about 21st skills, but they share the same general theme. International 
organizations that develop 21st-Century skills frameworks are including the Organization for 
Economic Cooperation and Development (OECD), Assessment and Teaching of twenty-first-
century Skills (ATCS), and Partnership for 21st-Century Learning (P21, 2019). The OECD 
approach focuses on cognitive skills, intrapersonal skills, interpersonal skills, and technical 
skills (Geisinger, 2016). Meanwhile, the P21 initiative identified 21st-Century central into core 
subjects and 21st-Century themes, learning and innovation skills, life and career skills, and 
information, media, and technology skills (Bourn, 2018). OECD focuses more on technical 
and vocational education while P21 is more related to formal education (Bourn, 2018).  

This study focuses on the 21st-Century skills proposed by Partnership for 21st-Century 
Learning (P21) particularly on the learning and innovation skills which are known as 4Cs to 
refer to formal education and curriculum. Moreover, P21 is considered the most influential of 
the various initiatives promoting 21st-Century (Bourn, 2018). Based on the P21 (2019), 
learning and innovations skills (the 4Cs) cover creativity, critical thinking and problem-
solving, communication, and collaboration. Saxena (2014) conveyed that those 4Cs super 
skills for the twenty-first century assist students to develop the qualities needed for success 
in college, career, and citizenship. As a result, those skills must be incorporated into 
curriculum design, taught, and evaluated in education or anywhere else (Geisinger, 2016). 
According to Songkram et al. (2019), “when instructors would like to develop students to 
have twenty-first-century skills, three areas are typically involved: (1) learning and innovation 
skills, (2) information media and technology skills, and (3) life and career skills”.  

As a recommended method for solving problems in 21st-century education, PBL can improve 
critical thinking, problem-solving, and communication skills (Fauziati, 2014). When students 
solve a real-world problem, PBL fosters collaboration and communication skills in the 21st-
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Century and respects students’ learning styles or interests (Bell, 2010).  Some studies found 
that PBL gives a positive impact on 21st Century skills, namely communication (Çakiroğlu & 
Erdemir, 2019; Owens & Hite, 2020; Rochmawati et al., 2019), collaboration (Çakiroğlu & 
Erdemir, 2019; Rochmawati et al., 2019), critical thinking (Bell, 2010; Cortázar et al., 2021), 
and creativity (Barak & Yuan, 2021; Bell, 2010; Rochmawati et al., 2019).  

In the earlier study, the PBL method was mainly carried out in the offline learning setting and 
little is known about PBL in an online learning environment. The outbreak of the COVID-19 
pandemic in 2020 abruptly demanded all the educational institutions to conduct the teaching 
and learning activities from home. Schools and universities in Indonesia have had a difficult 
academic year in 2019-2020. The cessation of face-to-face classes in Indonesia began in mid-
March 2019 due to a widespread outbreak of the coronavirus. Because of the suspension, 
schools and colleges agreed that classes had to be taught completely online initially, and later 
for the next semester. As courses were structured for face-to-face teaching, the educators 
needed to adapt them to fit online learning (Moorhouse, 2020). Based on the previous 
studies, it turns out that there has been no research related to the implementation of online 
project-based learning in teaching 4Cs, especially in a full online learning context during the 
COVID-19 emergency. Therefore, this research tries to investigate online project-based 
learning implementation in teaching 4Cs and students’ perceptions towards it.  

This study sheds light on how PBL can be implemented to teach 21st-century skills under such 
a challenging context by responding to the following research questions: 

1. How was the implementation of online project-based learning in teaching 4Cs? 

2. What are the student’s perceptions toward the implementation of online project-
based learning in teaching 4Cs? 

2. Theoretical framework 

2.1  The 4Cs 

The focus of educators today is to equip students with 21st-century skills (Zakaria et al., 
2016). Partnership for 21st-Century Learning (P21) is considered the most well-known of the 
several projects fostering 21st-Century Skills (Bourn, 2018). As the most prominent and well-
known framework of 21st-Century skills in the field of information technology in education 
(Chu et al., 2016), P21 classified eleven skills into three gist elements: 

• Learning and Innovation: The 4Cs – creativity and innovation, critical thinking and 
problem-solving, and communication and collaboration. 

• Information, media, and technology skills: Information literacy, media literacy, and 
information and communication technology literacy.   

• Life and career skills: Flexibility & adaptability, productivity and accountability, social and 
cross-cultural engagement, initiative and self-direction, and leadership and responsibility. 

The P21 (2019) divided learning and innovation skills into four categories: critical thinking and 
problem-solving, creativity, collaboration, and communication which are known as the 4Cs 
skills. The 4Cs help students develop the qualities of their success in the 21st Century college, 
work, and citizenship (Saxena, 2014). P21 has recognized the 4C as the skills that American 
students need to graduate, in addition to conventional skills, in order to contribute 
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successfully to America’s growth and prosperity (Kivunja, 2015). The following subsection will 
explain each skill of the 4Cs skills. 

2.1.1 Creativity and Innovation 

Creativity is referred to as trying new techniques to get things done, as well as innovation, 
and invention (Beth, 2016). Ideas, innovative ways of viewing an issue, and real actions to do 
new things that benefit the environment are all generated by creative skills (Rochmawati et 
al., 2019). Meanwhile, Barak & Yuan (2020) described innovative thinking as a cognitive 
mechanism that contributes to the implementation of new or substantially changed 
concepts. In a fast-changing world, creativity and innovation is a critical catalyst for change. 
Bono (1995) as cited in Kivunja (2015) said that there would be no change if people did not 
have creativity, and without creativity, people would be stuck repeating the same pattern. 

P21 (2019) characterized creativity and innovation by thinking creatively (i.e. use a wide range 
of idea generation techniques, create new and worthwhile ideas, elaborate the ideas), 
working creatively with others (i.e. communicate new ideas, be open to different 
perspectives, demonstrate originality, working by self-direction), and implementing 
innovations (i.e. contributing to the field). 

2.1.2 Critical Thinking and Problem Solving 

Critical thinking and problem-solving emphasize new approaches to problems and the 
integration of knowledge from various subjects and disciplines (Saxena, 2014). Critical 
thinking skills are the ability to think deeply from a range of viewpoints to come up with 
effective solutions (Rochmawati et al., 2019). American Philosophical Association in Facione 
(1990) defined critical thinking as an essential tool for inquiry, and it is a “liberating force in 
education and a powerful resource in one’s personal and civic life.” (p.3).  

Someone could be a good critical thinker when she or he is observant by default, willing to 
challenge information, open-minded, versatile; someone who is truthful in confronting 
personal biases, cautious in making decisions, able to rethink, and consistent (Facione, 1990). 
There are some indicators of critical thinker proposed by P21 (2019), they are who reason 
effectively, use system thinking, make judgments and decisions (i.e. analyze and evaluate 
arguments, synthesize, interpret information, reflect on learning) and solve problems (i.e. 
solve the non-familiar problem, clarify the various point of view and lead to better solutions).  

2.1.3 Communication 

Communication skills are a person’s action in conveying information to others including 
thoughts, queries, ideas, and solutions (Beth, 2016; Rochmawati et al., 2019). The 
simultaneous convergence of people from many cultures assisted by 21st Century knowledge, 
media, and digital technology has made the necessity for effective communication more 
apparent and critical than in previous generations. Effective communication is required to 
effectively communicate the desired message to the target audience. Some research-based 
evidence abounds in pedagogy (Coulson, 2005; Cruickshank & Kennedy, 1986; Muijs & 
Reynolds, 2017; Wragg, 2006); indicated that communication skills, both interactional and 
transactional, are crucial for student’s success both in the classroom and in life after 
graduation (Kivunja, 2015). To work in the global economy and be active citizens in the 
twenty-first century, students should develop culturally-centered communication skills.  
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The indicator of a good communicator is communicating clearly. To communicate clearly, 
people should be able to effectively express thoughts and ideas using written, nonverbal, and 
oral communication skills; listen effectively to comprehend meaning; use communication for 
a variety of purposes; utilize various media and technologies; and communicate effectively in 
diverse settings (P21, 2019). 

2.1.4 Collaboration  

Collaboration is the way people perform effectively and respectfully in teams to solve 
problems or answer questions, to achieve a common goal, to accept joint responsibility for 
the completion of a mission by putting talent, expertise, and smarts to work (Beth, 2016; 
Ravitz et al., 2012; Rochmawati et al., 2019). Collaboration is regarded as an important 
learning outcome because it allows students to learn more deeply while teaching each other 
by correcting misunderstandings and clarifying misconceptions (Kulikovskikh et al., 2017). 
When collaboration is applied appropriately, it gives a positive impact on the people involved.  

A successful collaboration can be indicated if they can collaborate with others (P21, 2019) 
including asserting the teamwork skills efficiently and respectfully with a diverse group of 
people, exercising flexibility and willingness to make compromises in achieving the shared 
goals, take shared responsibility and recognize each team member’s contributions. Students 
with collaboration skills can develop diverse viewpoints and, as a result, they are able to 
express and defend their own ideas (Kulikovskikh et al., 2017).   

2.2 Online Project-based Learning  

Project-based learning is a student-centered instructional method where the students work 
collaboratively to accomplish certain objectives through a valuable project which is guided by 
an extended inquiry process (Bell, 2010; Kubiatko & Vaculová, 2011; Moss, 1997). PBL enables 
students to learn through real-world projects while encouraging them, improving their 
problem-solving and reasoning skills, and empowering them to open their minds (Dilekli, 
2020; Velez & Power, 2020). There are four main stages in project-based learning (Bell, 2010; 
Stanly, 2000, Markham et al. 2011), it begins with starting the project (selecting the topic, 
drafting inquiry, deciding the final product), developing the project (gathering information, 
group discussion), reporting the project (presenting the final product, gaining some 
feedback), assessing the project (grading, self-evaluation, project-reflection).  

Technology is used in online PBL as a means to an end and it allows for flexibility and virtual 
collaboration beyond the classroom (Waldman et al., 2016). The potency of today's 
technology allows for a more in-depth investigation. The current trend of PBL uses 
technology to help students accomplish a meaningful project while also practicing advanced 
real-world skills. In order to produce a meaningful project, Nikki (2020) propose some aspects 
should involved including challenging problem or question, sustained inquiry, authenticity, 
student voice and choice, reflection, critique and revision, and public product.  In deciding the 
challenging inquiry, the teacher could utilize technology like an online conversation board to 
get input from students about what students already know and what they want to learn about 
the chosen topic. The process of sustained inquiry required the students to know how to use 
the web search engine responsibly and distinguish between trustworthy and untrustworthy 
sources. To get the authenticity in PBL, students might be led to a project that addresses 
issues in their school, neighborhood, or the world by using a digital map like Google Earth. 
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Student voice and choice in creating the project need to be given as much as possible. The 
teacher might allow students to decide and use multimedia tools (Prezi Video, Canva) to 
express their creativity. In the process of project making, the students need to reflect and get 
critique and revision. Students should have time to check-in, debrief, and provide feedback. 
The feedback can come from an adult from outside the school, who is an expert in a project-
related field. Online video conferencing tools (Zoom, Skype, Google Meet), enables 
collaboration with professionals from anywhere in the world. When the students. At the end 
of the project, the students should get the opportunity to display the product publicly 
through social media platforms (YouTube, Instagram, TikTok) so that they could interact with 
the authentic audience and get appreciation.  

Even with limited teacher guidance, online PBL could be beneficial with peer-mentored 
learning (Morales et al., 2013). Ching & Hsu (2013) found online PBL orient student’s 
participation in peer feedback. Online PBL is believed to increase student’s motivation, 
interest, and teamwork (Shih & Tsai, 2017). Students can exchange and compare information, 
participate in debates and discussions, and maintain community morale by participating in 
online discussions (Afify, 2019). 

Çakiroğlu & Erdemir (2018) compiled some challenges in online PBL, those are struggling 
with time management (Rooij, 2009), project scope comprehension, resource finding, ideas 
reflection with the peer, priorities set, product co-construction (Heo et al., 2010; Lou, 2004). 
Online PBL requires support and appropriate feedback from the teachers. However, the low 
level of technology will limit the teacher’s monitoring process (Wang et al., 2001). 

English language teaching (ELT) objectives have shifted from just developing language skills. 
A conventional grammar lecture can be transformed into something in which teachers play 
an active role as facilitators and students become motivated, self-guided learners who keep 
within the curriculum's limitations by integrating the 4Cs into EFL classrooms (Davila, 2016). 
Teachers can use fresh and innovative methods and ideas as part of this reconceptualization 
of the EFL classroom. Online PBL with the technology involved has great potential in 
developing students’ 21st-Century skills, especially the 4Cs to prepare the students for the 
future. All of the stages in Online PBL could help the students to master those 4C skills. When 
starting the project, students develop their critical thinking as well as creativity as they 
brainstorming. Students' creativity skills can be enhanced by suggesting and enriching 
activities such as brainstorming (Tin, 2013). Students' critical thinking skills are strengthened 
during the project development process by judging and selecting trustworthy or verified 
sources for their projects. Meanwhile, the collaboration and communication skills of the 
students are challenged in the group project development as well as in the project 
presentation. EFL classrooms are ideal conditions for improving students' communication 
abilities, as one of the primary aims of learning a foreign language is to be able to 
communicate in that language (Erdoğan, 2019).  

3. Research Methodology 

This study employed a descriptive case study method to explain the phenomenon in depth 
and within its real-world context. As said by Yin (2018) that a case study attempts to describe 
“how” and “why” a social phenomenon happens, this study employed case study to describe 
a phenomenon on how the implementation of online PBL in teaching 4Cs, as well as on how 
the students’ view towards it. This study uses qualitative and primary data because the 
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researcher wants to originally explore participants’ perceptions and experiences in the online 
project-based learning implementation in the research setting. The data was obtained from 
the observation of the learning process supported by the result of the questionnaire 
distributed to the students. The study's findings place a greater emphasis on field data 
interpretation, allowing for data generalization. The researcher hopes that by presenting the 
students' perspectives on online PBL implementation in teaching 4Cs, the teacher and 
students would be able to explore how to improve the teaching and learning process. 

3.1 Participants 

The participants of this study were fifth-semester students of the English Education 
Department of a public university in Central Java in the academic year of 2020/2021. There 
are 33 students (22 females and 11 males) ranging in age from 19 to 23. They were recruited 
purposefully based on several criteria: 1) Their native language is Bahasa Indonesia; 2) They 
are upper-intermediate level English Students; 3) They are fully participating in Online PBL 
so that their perception can be represented.  All the participants underwent the same data 
collection procedure.  

3.2 Instruments 

Observation and field note-taking were conducted to collect the data by figuring out what 
was happening in the learning process via Google Meet and Learning Management System 
(LMS). The learning process was recorded by the lecturer in every meeting (40 minutes per 
session) in three months. There were 24 sessions in total. The researcher engaged in the role 
of the non-participant observer where the researcher's presence was unknown to the 
participants. The researcher took field notes consisting of the lecture and student’s behavior 
pattern, the teaching and learning activities carried out by the lecturer and students, the 
evolving problems during class, and the strategies in the implementation of online PBL in 
teaching 4Cs (RQ 1). The activities and learning process were observed by re-watching the 
recordings thoroughly (39 recordings). 

A 25-item Linkert-scale questionnaire was also used to investigate the students’ experiences 
and their perspectives on the classroom activities. The items of the questionnaire were 
adapted from the indicators of learning and innovation skills (4Cs) proposed by Partnership 
for 21st-Century Learning P21 (2019). The questionnaire consisted of 25 closed or structured 
questions typed in a set of forms with a four-point scale: Strongly Disagree, Disagree, Agree, 
and Strongly Agree. Goddard & Melville (2001) argued that a four-scale questionnaire forced 
a decision. The researcher used a content (face) validity approach for the questionnaire's 
validity, which involves expert judgment in the establishment, examines the item's 
readability, and makes the items unambiguous. Meanwhile, the internal reliability of the 
questionnaire was measured by Cronbach’s alpha with the alpha value of 0.8 which means 
the instrument has a good level of consistency (𝛼 > 0.6). The instrument has also been tried 
out before being distributed. The researcher utilized Google Forms to distribute the 
questionnaire.  

3.3 Data Analysis Procedures 

The data from observation (field note) were analyzed by using an interactive analysis model 
proposed by Miles et al., (2014). The techniques involve three simultaneous and interactive 
flows of activity including data condensation, data display, and conclusion 
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drawing/verification. The data from the questionnaire were analyzed both qualitatively and 
quantitatively. The responses to the open-ended questions were coded for further analysis. 
Meanwhile, the Likert scale responses were tabulated to find the total score per item using 
the formula T x Pn, where T is the total of the respondent's responses and Pn is the Likert 
Score. The maximum score (Y) was found by multiplying tℎ𝑒 𝑚𝑎𝑥𝑖𝑚𝑎𝑙 𝑙𝑖𝑘𝑒𝑟𝑡 𝑠𝑐𝑜𝑟𝑒 and 
𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑟𝑒𝑠𝑝𝑜𝑛𝑑𝑒𝑛𝑡; while the minimum score (X) was found by multiplying tℎ𝑒 𝑚inimal 
𝑙𝑖𝑘𝑒𝑟𝑡 𝑠𝑐𝑜𝑟𝑒 and 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑟𝑒𝑠𝑝𝑜𝑛𝑑𝑒𝑛𝑡. The researcher then used the formula based on 
Sugiyono (2009) to locate the index and interval. 

4. Findings 

4.1 The Implementation of Online Project-Based Learning in Teaching 4Cs 

In this study, all of the teaching and learning processes were done in an online setting both 
synchronous (Google Meet, Zoom) and asynchronous (LMS, Open Course Ware). Based on 
the observation, the researcher found 5 stages of activity in the implementation of Online 
PBL: selecting the topic and the purpose, outlining the project, rehearsing the product, 
presenting the product, and assessing the product. Before starting the projects, the teachers 
provided an overview of the nature of public speaking, the ethics of speech, and how to be a 
good listener, and decided the final product. Since it was a Public Speaking class, the 
expected product was a speech video from each student. The stages of activities are 
described below. 

The first stage was selecting the topic and the purpose. Nine general topics were provided in 
the LMS by the teacher including education, technology, crime, sports, politics, prejudice, 
science, music, and health. In synchronous learning, the students chose 3 topics among those 
nine. They were brainstorming to describe the general idea, specific purpose, and the central 
idea of those 3 topics. From 3 topics, they should narrow down into two topics that they really 
know, are eager to know, and have strong opinions on them. The two topics would be the 
final speech topic for their projects, but they were allowed to change their topic in the middle 
if they found other interesting topics. The purpose of the speech had been decided by the 
teacher as the common goal. Students were expected to make a purposive speech and an 
informative speech, so there would be two products with two different topics or the same 
topics.  

After deciding the topics, the students were outlining the project, in this case, was their 
speech. At the very first, the students analyzed the audience of their speech and what the 
audience wanted to know about those topics. The teacher then let the students explore some 
relevant resources and evidence (articles, websites, scientific journals, orally cited sources, 
and books) to support their ideas. There were two steps in outlining the speech: first, the 
students filled the preparation outline and elaborate it into the speaking outline. Both steps 
were done in a google doc made and monitored by the teacher. In the preparation outline, 
they identify the special purpose, central idea, main point, and sub-point. Having the 
preparation done, the students elaborated them in speaking outline starting with an 
introduction (attention-getter, reveal topic, credibility position, thesis, preview main points), 
main point, conclusion (signaling the end of the speech, refer back to attention-getter, calling 
the audience to action, review the main points, make closing statements), and bibliography. 
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When the students had already finished the speaking outline, they were rehearsing the 
product (their speech) with their friends via google meet. The teacher made six breakout 
rooms for students to form a rehearsal group. While a student was rehearsing his or her 
speech, the other students were paying attention and giving feedback. The feedback was 
expected to improve their final product. The rehearsal stage was divided into two-part. In the 
first part, the students rehearse the introduction and conclusion of their speech only. The 
purpose of the first part was to discuss the important component, the appropriate expression 
and transition words, and the useful phrases in the introduction and conclusion.  Meanwhile, 
in the second part, the students rehearse their whole speech to get general feedback.  

The fourth stage was presenting the product. As described previously, the students were 
asked to create two speech videos: persuasive & informative speeches. In the video making, 
the students were allowed to explore any video editing software to polish their speech videos. 
The teacher also suggested an online video presentation maker, Prezi Video, as one of the 
options. When they had finished making the videos, the students were asked to upload their 
speech on the teacher’s YouTube channel so that the product could be shared beyond the 
classroom with public audiences. However, there's a problem with the submission of 
student’s videos through YouTube. The submission was constrained because of Google 
account verification when signing in through another device.  Therefore, the submission of 
the students’ projects was shifted to provided folders in Google Drive.  

The final stage was assessing the project which involved two activities: project grading and 
project reflection. The project was graded only by the teacher based on a scoring rubric of 
public speaking. The scoring rubric was shared with the students, so they knew what aspects 
would be assessed in their speech. In grading the product, the teacher considered students’ 
matter (creativity/originality of introduction and conclusion, content, sequencing of ideas, 
suitability); manner (Voice—Pitch/Tone, Non-verbal communication, organization, 
preparation, pace/fluency, attitude); and method (structure, use of humor/satire/wit/surprise, 
use of digital aid, time).  In project reflection, students got an opportunity to compare the 
expectation about this project to the reality of working on the project. They also shared 
problems encountered during the project.  

From the observation, online project-based learning gave the students insight into digital 
literacy since the activities combined many technologies in the teaching and learning 
process. Although they could not meet in the face-to-face classroom, they were well-
facilitated by technology to communicate their ideas and give direct feedback. The students 
gained some important skills in the 21st Century during this project such as problem-solving 
skills, video-editing skills (creativity), and the skill to judge trustworthy resources which 
belong to critical thinking skills.  

4.2 Student’s Perceptions toward the Implementation of Online Project-Based Learning 
in Teaching 4Cs 

There are 25 questions with four options. The number of respondents is 33. Therefore, the 
maximum score is 132 and the minimum score is 33. The interval score is 25 and summarized 
as follows: 0% - 24.99% means strongly disagree, 25%-49.99% means disagree, 50%-74.99% 
means agree, 75% - 100% means strongly agree. The data of students' perceptions after the 
implementation of Online Project-Based Learning in teaching 4Cs are shown in Table 1. 
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Table 1. Students’ Perceptions toward the Implementation of Online-Project Based Learning 

No Responses 
Total Index Interval 

Questions SD D A SA 

Creativity and Innovation               

  Thinking Creatively               

1 
I use a wide range of idea generation 
techniques (such as brainstorming) 

1 8 51 44 104 78.79 59.69 

2 I create old and useless ideas 7 40 9 12 68 51.52 39.03 

3 
I elaborate, refine, analyze, and evaluate 
their ideas to improve and maximize 
creative efforts 

0 8 48 52 108 81.82 61.98 

  Work Creatively with Others               

4 
I did NOT develop, implement, and 
communicate new ideas to others 
effectively 

10 34 15 4 63 47.73 36.16 

5 
I am unresponsive and NOT open to new 
and diverse perspectives; I did NOT apply 
group feedback into the work 

15 28 6 8 57 43.18 32.71 

6 
I demonstrate originality and 
inventiveness in work and understand the 
real-world limits to adopting new ideas 

0 10 60 32 102 77.27 58.54 

7 

I view failure as an opportunity to learn; 
understand that creativity and innovation 
is a long-term, cyclical process of small 
successes and frequent mistakes 

0 2 42 72 116 87.88 66.57 

  Implement Innovations               

8 
I did NOT use creative ideas to make a 
meaningful and helpful contribution to 
the field in which the innovation will occur 

13 26 15 8 62 46.97 35.58 

Critical Thinking and Problem Solving               

  Reason Effectively               

9 
I use various types of reasoning 
(inductive, deductive, etc.) as appropriate 
to the situation 

0 10 66 24 100 75.76 57.39 

  Use system thinking               

10 
I analyze how parts of a whole interact 
with each other to produce overall 
outcomes in complex systems 

0 14 63 20 97 73.48 55.67 

  Make judgments and decisions               

11 
I effectively analyze and evaluate 
evidence, arguments, claims, and beliefs 

2 14 57 20 93 70.45 53.37 

12 
I analyze and evaluate major alternative 
points of view 

0 4 69 32 105 79.55 60.26 

13 
I cannot synthesize and make connections 
between information and arguments 

5 44 9 12 70 53.03 40.17 

14 
I interpret information and draw 
conclusions based on the best analysis 

0 8 51 48 107 81.06 61.41 
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15 
I cannot reflect critically on learning 
experiences and processes 

7 34 18 12 71 53.79 40.75 

  Solve Problems               

16 
I cannot solve different kinds of non-
familiar problems in both conventional 
and innovative ways 

6 34 24 8 72 54.55 41.32 

17 
I identify and ask significant questions 
that clarify various points of view and lead 
to better solutions 

1 12 60 24 97 73.48 55.67 

Communication               

  Communicate Clearly               

18 

I articulate thoughts and ideas effectively 
using oral, written, and nonverbal 
communication skills in a variety of forms 
and contexts 

0 14 45 44 103 78.03 59.11 

19 
I cannot listen effectively to interpret 
meaning including knowledge, values, 
attitudes, and intentions 

7 38 18 4 67 50.76 38.45 

20 
I use communication for a range of 
purposes (e.g. to inform, instruct, 
motivate, and persuade) 

0 6 42 64 112 84.85 64.28 

21 

I utilize multiple media and technologies, 
and know-how to judge their 
effectiveness a priority as well as assess 
their impact 

0 4 57 48 109 82.58 62.56 

22 
I cannot communicate effectively in 
diverse environments (including multi-
lingual) 

4 36 30 4 74 56.06 42.47 

Collaboration               

  Collaborate with Other               

23 
I demonstrate the ability to work 
effectively and respectfully with diverse 
teams 

0 10 54 40 104 78.79 59.69 

24 
I am inflexible and unwilling to make 
compromises to achieve a common goal 

10 30 15 12 67 50.76 38.45 

25 

I assume shared responsibility for 
collaborative work, and value the 
individual contributions made by each 
team member 

0 2 48 64 114 86.36 65.43 

Note:  SD = Strongly Disagree; D = Disagree; A= Agree; SA = Strongly Agree. 

Table 1 shows the responses of 33 students to the 25 questions in the questionnaire. The 
students’ response is categorized into four big themes related to the 4Cs: creativity and 
innovation, critical thinking and problem solving, communication and collaboration. For each 
theme, there are several indicators of online PBL implementation helpfulness in teaching 
4Cs. In the first theme, creativity and innovation, for the use of a wide range of idea 
generation techniques (such as brainstorming) is in the interval 59.69%. It indicates that 
students agree Online PBL enables them to brainstorm the idea. They disagree (interval 
39.03%) that their generated idea is old and useful. They believe their idea is new and 
worthwhile in doing the project during Online PBL. Online PBL also encourages students to 
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elaborate, analyze, and evaluate their ideas (interval 61.98%). The students show 
disagreement in item number 4 (interval 36.16%), number 5 (interval 32.71%), and number 8 
(interval 35.58%) which imply that they were able to develop and communicate their ideas 
effectively, consider different perspectives and give group feedback through Online PBL to 
make a helpful contribution in the field. The students agree that they could demonstrate 
creativity and are realistic about the limits of the situation (item 6 interval 58.54%) and that 
they understand the importance of attempt as a part of the path to success, including failed 
attempts (item 7 interval 66.57%) in working the project.  

Online PBL in the second theme, critical thinking and problem solving, helps the students to 
reason effectively, use system thinking, make judgments and decisions, and solve problems. 
That inference is obtained from the student’s agreement in some aspects; Online PBL 
enables students to use various types of reasoning as appropriate to the situation (item 9 
interval 57.39%), recognize and can manipulate parts of a system to come together to 
accomplish something (item 10 interval 55.67%), analyze and evaluate evidence, arguments, 
claims, and beliefs effectively  (item 11 interval 53.37%), embrace learning about material 
from different points of view and are not judgmental in analyzing the material (item 12 
interval 60.26%), look at complex information and successfully draw conclusions and apply 
to situation (item 14 interval 61.41%), identify and ask significant questions that clarify a 
various point of view and lead to a better solution in a variety of conditions (item 14 interval 
55.67%). By implementing Online PBL, the students can also apply the connections between 
information and arguments to support a perspective, reflect critically on learning experiences 
and processes, and utilize multiple techniques to engage in problem-solving and articulate 
reason for choosing. Those inferences are based on the disagreement of students for item 
number 13 (interval 40.17%), 15 (interval 40.75%), and 16 (interval 41.32%). 

For students’ communication skills, it shows that they can communicate clearly. Students 
shows agreement on the positive statements in item number 18 (interval 59.11%), 20 (interval 
64.28%), and 21 (interval 62.56%), and disagreement on the negative statements in item 
number 19 (interval 38.45%), and 22 (interval 42.47%). Thus, Online PBL helps them in 
crafting and presenting a comprehensive multimedia presentation that uses both verbal and 
non-verbal communication, reflecting on the meaning, values, attitudes, and intentions of 
the message, using communication to inform, instruct, motivate, and persuade on multiple 
occasions using both verbal and non-verbal communication, crafting a product using multiple 
media and technologies and reflecting on the effectiveness and impact of the product, and 
communicating with others in diverse environments effectively. 

Students show a positive perception of the last theme, collaboration. Online PBL supports 
them to collaborate with others by agreeing on items number 23 and 25. Their answer on 
item number 24 implies that they agree that they listen to, share, and support others. 
Statements and responses are respectful and appropriate body language was exhibited 
(interval 56,69%). Furthermore, they agree in item number 25 that they can participate and 
contribute to the group’s work equally and also value all members’ ideas and contributions 
(interval 65.43%). They are willing to compromise with the group to accomplish a common 
goal; it was shown in their disagreement for item number 24 with an interval of 39.45%.  

According to the result of the questionnaire above, the students have a positive perception 
toward Online PBL implemented in teaching 4Cs Public. Online PBL helped the student to 
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gain the 4Cs namely creativity and innovation, critical thinking, communication, and 
collaboration skills.  

5. Discussion 

Mastering 4Cs has been a necessity for students in order to develop the qualities for success 
in college, work, and citizenship in the twenty-first century. The demand for 21st-century 
skills is significant, and it necessitates more forward-thinking innovation. Those skills must 
be incorporated into curriculum design, taught, and evaluated in education or anywhere else 
(Geisinger, 2016). The focus of educators today is to equip students with 21st-century skills 
(Zakaria et al., 2016). In an attempt to orient the teaching toward 21st Century Skills, the 
teacher needs to choose a teaching method that engages pupils in the teaching and learning 
process but also helps students to master the 4Cs. Besides, in order to make an enjoyable 
teaching and learning process, the teacher should be creative and innovative in using 
technology as media in the teaching method application. PBL is considered as one possible 
way to support a student’s collaborative and communication skills through group work and 
social interaction to solve problems. PBL also encourages students to not only complete the 
phases of class projects that are relevant to their interests and needs but also to acquire the 
capacity to think critically and apply content knowledge. During PBL, the teacher and 
students have a direct interaction in developing the project in the classroom. As the COVID-
19 pandemic rapidly spreads, the interaction between the teacher and students is shifted into 
a total online classroom. Although the classroom has moved from face-to-face to online, PBL 
still can be implemented through Online PBL in which technology is used as a means to an 
end. This method was implemented in the public speaking class to help the students master 
the 4Cs. 

Online PBL is an appropriate method to be implemented during this COVID-19 pandemic in 
order to help students master the 4Cs. The key element of the PBL method is student choice 
(Bell, 2010). In its implementation, Online PBL allows the students to explore ideas, abundant 
resources from the internet, and interesting media for their project. Students' interest in 
digging the online resources brings them into creative, critical, and independent thinkers as 
well as learners. As said by Shih & Tsai (2017), Online PBL is believed to increase the 
motivation and interest of students. Online discussion is an important aspect of Online PBL 
because the students are able to discuss new ideas with their friends and are open to different 
points of view. Afify (2019) emphasized that in online discussion students can exchange and 
compare information, participate in debates and discussions, and maintain community 
morale. The teacher here functions as a facilitator or a guide who transfers information, 
organizes and monitors activities for practice by using technology such as Learning 
Management System and Google Meet. All of the stages in the Online PBL process are carried 
out by the students. The students are learning by doing, a PBL concept supported by Dewey 
(1938). 

Based on the students’ responses in the questionnaire, they have a positive perception 
toward Online PBL in helping them master the 4Cs. At the beginning of the project, students 
are brainstorming to generate a new and worthwhile idea.  They also share the idea with their 
friends to get some feedback. It helps them to think creatively, communicate effectively, and 
work collaboratively. It is supported by Bell (2010) who argued that when brainstorming 
ideas, students develop basic skills of constructive communication, mutual respect, and 
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teamwork. The integration of technology in PBL will help students accelerate not only their 
speaking achievement as part of their communication skills but also their creativity and 
collaboration skill needed in this 21st century (Winarsih, 2019). 

Online PBL has the potential to help students improve their critical thinking and problem-
solving skills. When developing the ideas, students gather any information, evidence, and 
claims from the internet. It requires proper media literacy and critical thinking skills 
(reasoning, analytical, and evaluating) as the effects of fake news have become a major issue 
(Scheibenzuber et al., 2021). During that stage of PBL, students learn how to navigate the 
Internet wisely, as well as how to distinguish between trustworthy and untrustworthy sites 
(Bell, 2010). Online PBL gives a chance for the students to solve real-world problems, making 
judgments and decisions, and connecting their prior knowledge with the new knowledge in 
the online environment which the information on some occasions brings more harm than 
good. Sirisrimangkorn (2018) revealed that PBL is student-centered and product-focused, 
with real-world connections that allow students to demonstrate their knowledge in practical 
ways. Indarti (2016) added that students should not only learn about making projects but also 
engage in the inquiry process, decision making, and problem-solving in PBL.  

It is not only an interaction between students and teacher but also an intense interaction 
among students should also be maintained in Online PBL. Various applications and software 
offer their features to reinforce communication and collaboration in online learning such as 
video conferences and discussion forums. The result of the questionnaire proves that Online 
PBL helps them to articulate their ideas, communicate for different purposes and in a diverse 
environment, and utilize multiple media and technologies.  It is supported by Capraro & 
Slough (2013) in which PBL naturally utilizes communication skills because students must be 
able to effectively share ideas and information amongst group members to be successful. The 
students can give feedback to other friend’s work in some breakout rooms in Google Meet 
which could save the teacher’s time in giving feedback. Morales et al. (2013) stated that 
Online PBL allows peer-mentored learning even with limited teacher guidance. Project-
based learning and digital media in the context of EFL are an effective combination for 
improving students' self-confidence and communication skills (Lubis et al., 2020).  

Nevertheless, there are some encountered problems in the Online PBL implementation. The 
technical issue becomes the major problem in the implementation of Online PBL. The 
teacher and students should make sure they have a strong connection to do the projects 
especially in conducting video conference meetings. Low connection makes them kicked out 
from the meeting and it causes them to miss out on some sessions. As Wang et al., (2001) 
said that low level of technology will limit the teacher’s monitoring process. Some awkward 
moments were also found in the implementation of Online PBL when the students were 
asked by the teacher but they didn't give any response in synchronous learning. The teacher 
should be assertive in students’ presence because some students are just lurking. Online 
communication sometimes triggers misinterpretation since there is no body language. To 
avoid the issues, the lecturer should provide a safe and supportive environment, encouraging 
all to participate (Benson & Brack, 2010). Another issue found is time management which also 
has been identified in the findings of the research conducted by Rooij (2009). Some of the 
students are reluctant to make progress. Teachers need to have a kind of leadership that 
enables them to help a group of students move in the direction they want, recognize possible 
obstacles, or make recommendations without being defensive when the students decide to 
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choose their ideas. If the teachers have no adequate experience in implementing Project-
based learning, sometimes they expect too much of a student's willingness to take care of 
the project which creates a too demanding situation for students. 

6. Conclusion 

Project-Based Learning has been one of the most popular instructional methods, as well as 
one of the most researched issues. The PBL method was mostly used in an offline or a 
blended learning environment in the previous study, and little is observed about PBL in a 
completely online learning environment. This study tries to describe how an instructional 
method named PBL was implemented in a fully online setting to be used in teaching 4Cs that 
help students to develop the qualities of success in college, work, and citizenship required in 
the 21st Century. There were five stages of the implementation of Online PBL in teaching 4Cs, 
starting from selecting the topic and the purpose, outlining the project, rehearsing the 
product, presenting the product, and assessing the product. Moreover, this study also 
presents the students’ perception of the implementation of Online PBL in teaching 4Cs which 
results in students’ positive responses toward its implementation. Therefore, implementing 
Online PBL is highly recommended to teach the 4Cs for the teachers. It is also beneficial for 
the students to help them master the 4Cs as the essential skills in the 21st-Century. However, 
there are several aspects that should be considered such as technical support (internet 
connection, device compatibility, and software effectivity), teacher supervision, and time 
management.  
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