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Abstract—The design of a learning process for promoting teamwork using
project-based learning and the concept of Agile software development had the
following objectives: a) analyze and synthesize the conceptual framework for a
learning process for computer students aimed at promoting teamwork using pro-
ject-based learning and the concept of Agile software development; and b) a eval-
uate the suitability of a learning management model design for computer students
aimed at promoting teamwork via project-based learning and the concept of Agile
software development by 10 experts in which the model consists of six parts: 1)
preparation; 2) group division; 3) project-based learning; 4) an Agile working
process; 5) teamwork; and 6) an assessment process derived from the result of
the assessment of the suitability of the learning style, which indicated the highest
level. According to the assessment result, the model can be applied to learning
management.
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1 Introduction

The evolution of information and technology in today’s world continues to grow in
strength and to develop rapidly on a journey of digital transformation, leading to the
great challenge as to how to develop personnel with digital and IT skills. Additionally,
as the Thai government has implemented policies to develop human resources in order
to produce a high-quality workforce to move the nation forwards, teachers need to de-
velop an instructional model that focuses on enabling students to develop practical
skills which they can apply to learning to real-life situations, as required by the National
Scheme of Education B.E. 2560-2579 (201-2036). In this regard, there are two devel-
opment goals — students’ character development and the development of 21st-century
skills — that are essential for people in the digital era. According to a survey by the
World Economic Forum [1] which analyzed workforce demand as well as the approach
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to technology in large organizations worldwide, the concept of 21st-century skills com-
prises 16 aspects [2] [3][4], including essential traits such as communication and inter-
personal and teamwork skills.

Project-based learning focusing on interpersonal and teamwork skills is often used
in learning management and is designed to provide students with practical training and
real-world experience. This will allow students to develop problem-solving skills, cre-
ativity in the workplace, and planning skills. Based on a survey of Thai teachers in the
field of computer programming using project-based learning, the model of learning
management used did not function optimally, with a lack of digital tool applications for
counselling [5] [6] [7].

The concept of Agile Scrum software development is to provide flexible stages with
regard to the working process, supporting the best methodology for each unique situa-
tion, focusing on team support where team members are spread out over different
rooms, locations, or time zones, as well as conveying information within a development
team. Schwaber and Sutherland [8] found that adopting the Agile approach to learning
management can assist students in engaging in effective analysis and problem-solving,
as well as preparing them for changes that might occur in the workplace. In addition,
the adoption of the Agile methodology supports working in collaboration, exchanging
ideas, and teamwork [9].

According to the survey, case studies, and problems encountered during the study
process, the researcher devised ideas to develop learning management to promote 21st-
century skills for students in the form of teamwork, planning, problem-solving, social-
ization, and forms of digital communication, while teachers provide the learning man-
agement methods along with the technology.

2 Research Objective

e To analyze and synthesize the conceptual framework for a learning process for com-
puter students aimed at promoting teamwork using project-based learning and the
concept of Agile software development

o To evaluate the suitability of a learning management model design for computer stu-
dents aimed at promoting teamwork via project-based learning and the concept of
Agile software development.

3 Literature Review

3.1 Teamwork development

Teamwork development is an adaptive, dynamic, and episodic process that encom-
passes the thoughts, feelings, and behaviors among team members while they interact
towards a common goal. Teamwork is necessary for effective team performance, as it
determines how tasks and goals are accomplished in a team context [10] [6] [11].
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The use of critical inquiry was proposed by Israt Fatema and Kazi Sakib [12] in their
study, “Factors Influencing Productivity of Agile Software Development Teamwork:
A Qualitative System Dynamics Approach”. They believed that teamwork productivity
determines the overall project performance in an Agile software development process.
Therefore, it was of interest to study team members’ productivity. Agile team members
should be taught to interpret and manage productivity factors regularly, as they are self-
managed. Productivity improvement programs would become effective only if all the
variables were simultaneously controlled and monitored. The Scrum Guide [8] indi-
cates that a Scrum Team consists of a Product Owner, the Development Team, and a
Scrum Master. Scrum Teams is a type of team that is self-organizing and cross-func-
tional. In contrast to the component team approach, a cross-functional team consists of
people from different functional areas of the company.

3.2 Project-based learning

Project-based learning (PJBL) is a teaching approach designed to give students the
opportunity to develop knowledge and skills through exposure to real-world situations,
including study, exploration, experimentation, demonstration, creation, and develop-
ment, for the production of a significant piece of work that students can use in a practi-
cal way. Teachers use the PJBL method to encourage students, make suggestions, and
to give them advice with regard to improving their thinking processes [13] [28]. The
characteristics of PJBL are as follows [14] [15] [16]:

Inter-disciplinary: PJBL focuses on engaging students with real-world problems.
This is an interdisciplinary approach because real-world challenges are rarely solved
using information or skills from a single subject area. Projects require students to en-
gage in inquiry, solution building, and product construction to help address the real-
world issue or challenge presented. As students work, they often use content knowledge
and skills from multiple academic domains to successfully complete the project.

Rigorous: PJBL requires the application of knowledge and skills, not just recall or
recognition. Unlike rote learning that relates to a single fact, PJBL is more complex and
can be used to ensure that students apply a variety of academic content in new contexts.
As students engage in a project, they follow a process that begins with inquiry. Inquiry
leads to deeper learning, not just related to academic content but also related to the use
of content in real-world situations. Inquiry processes can help lead to the development
of solutions that address the problem/challenge posed by the project, and the creation
of products to communicate solutions to an audience based upon the application of con-
tent and skills.

Student-centered: In PJBL, the role of the teacher shifts from being a content-de-
liverer to being a facilitator/project manager. Students work more independently
through the PJBL process than in a traditional learning situation, with the teacher
providing support only when needed. Students are encouraged to make their own deci-
sions about how best to do the work and demonstrate their understanding. The PJBL
process fosters student independence, ownership of his/her work, and the develoment
of 21st-century/workplace skills.
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3.3 Agile scrum software development

Scrum is a process framework that has been used since the early 1990s to manage
work with regard to complex products. Scrum is not a process, technique, or definitive
method. Rather, it is a framework within which various processes and techniques can
be employed. Scrum makes clear the relative efficacy of product management and work
techniques so that the product, the team, and the working environment can be continu-
ously improved [17] [18].

The Scrum framework consists of Scrum Teams and their associated roles, events,
artifacts, and rules. Each component within the framework serves a specific purpose
and is essential to Scrum’s success and usage. Successful use of Scrum depends on
people becoming more proficient in living by these five values; Courage, Commitment,
Focus, Openness, and Respect. People personally commit to achieving the goals of the
Scrum Team. The Scrum Team members have the courage to act appropriately and
work on tough problems. Everyone focuses on the work of the Sprint (Repeatable work
cycle in scrum methodology) and the goals of the Scrum Team. The Scrum Team and
its stakeholders agree to be open about all the work and the challenges whilst engaged
in the work. Scrum Team members respect each other and are capable, independent

people [8] [9].

4 Methodology

The research methodology was divided into the two phases according to the research
objectives. These are as follows:

Phase 1: The steps associated with analyzing and synthesizing the design of the
learning process for promoting teamwork using PJBL and the concept of Agile software
development were as follows:

e Synthesize documents relating to PJBL, based on the work of Bell [5], Boon [6],
Helm [7], and Pinanta & Prachyanun [27]

o Complete a review of the literature related to the PJBL process written by Katz and
Chard [19], Stix and Hrbek [20], Monchai [13], Puttida and [21] and Davis [22]

o Study the concepts of Agile software development from related research papers and
“The Scrum Guide” by Schwaber and Sutherland [8],[9],[21]

o Design the new learning process entitled the “PJBL and SCRUM (PJBL-SCRUM)
for Promoting Teamwork”.

Phase 2: The steps associated with evaluating the suitability of the learning process
for promoting teamwork using PJBL and the concept of Agile software development
were as follows:

o Create a tool to evaluate the suitability of the learning process.

o Propose developments with regard to the learning process. This involved the consid-
eration of and evaluation of the suitability of the process involving 10 experts who
hold doctoral degrees, work as lecturers at universities, and have at least 10 years’
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relevant experience. The group consisted of three experts in literacy and four experts
in educational technology.

o Evaluate the suitability of the learning management model for computer students by
having focus group discussions with the 10 experts.

o Analyze the results of the evaluation of the suitability of the learning process of crit-
ical inquiry through digital storytelling in order to enhance digital literacy by using
mean (x) and standard deviation (S.D.) measures. A five-point Likert scale was used
to assess the appropriateness of the various activities.

5 Research Findings

5.1 Phase 1: The design of a learning process for promoting teamwork using
PJBL and the concept of Agile software development

The learning process for promoting teamwork using PJBL and the concept of Agile
software development consists of the following components:

PJBL process: The researcher surveyed the literature related to PJBL in order to
synthesize and design learning processes using a study of methods, concepts, and the-
ories derived from case studies and other related research papers relating to PJBL.

Table 1. The synthesis of the PJBL process

The synthesis of the PIBL process
PJBL process Katz and Chard Stix and Monchai Puttida and Davis
Hrbek Krich
1) Project topic v v v v
2) Reviewing documents v v v v v
3) Planning and drafting v v v v v
4) Working process v v v v v
5) Writing the report v v v v
6) Presentation v v v v v

As shown in Table 1, the synthesis of the PIBL process consisted of the following
six steps:

e Project topic: Students receive project topics from stakeholders and explore all the
project requirements from the stakeholders.

e Reviewing documents: Team members jointly explore the existing knowledge of
team members and then study the documents to be able to develop the project.

e Planning and drafting: The team engages in project planning. The operating period
is established to be in the form of project presentation documents.

e Working process: Production of the work based on the plan begun in agreement
with the stakeholders.

e Writing the report: The team writes a summary report with regard to the project’s
performance. Stakeholders are aware of the steps to be completed.

o Presentation: Presenting the project achievements to the stakeholders.
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The concept of Agile software development: The researcher surveyed the literature
related to the concept of Agile software development with regard to design learning
processes. This refers to a group of software development methodologies based on it-
erative development, where requirements and solutions evolve through collaboration
between self-organizing cross-functional teams.

Agile methods or Agile processes generally promote a disciplined project manage-
ment process that encourages frequent inspection and adaptation, a leadership philoso-
phy that encourages teamwork, self-organization and accountability, a set of engineer-
ing best practices intended to allow for the rapid delivery of high-quality software, and
a business approach that aligns development with customer needs and company goals
[8] [9].

Scrum is a subset of Agile software development. It is a lightweight process frame-
work for Agile development and is the one most widely-used. A Scrum process is dis-
tinguished from other Agile processes through the use of specific concepts and prac-
tices, divided into the three categories of Roles, Artifacts, and Time Boxes. These and
other terms used in Scrum are defined below. Scrum is most often used to manage
complex software and product development, using iterative and incremental practices.
Scrum significantly increases productivity and reduces time-to-benefits compared with
classic “waterfall” processes. Scrum processes enable organizations to adjust smoothly
to rapidly-changing requirements, and produce a product that meets evolving business
goals [9].
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Fig. 1. The Scrum processes [9]

The Scrum processes shown in Figure 1 are as follows [8] [9]:

e Product backlog: Items are often large and general in nature and they can come and
go as priorities change. Because of this fluid environment, product backlog refine-
ment is an ongoing activity throughout a Scrum project.

e Sprint planning: Each sprint begins with a time-boxed meeting entitled sprint plan-
ning. In this meeting, the Scrum team selects and understands the work to be done
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in the sprint. The entire team attends the sprint planning meeting. The product owner
and the development team members discuss each item selected for development
from the product backlog, and come to a shared understanding of how the particular
item should be developed so that it can deliver the maximum business value in the
sprint. This is done by understanding the “Definition of Done” stated for the item.
The recommended time for the sprint planning meeting is two hours or less for one
week of sprint duration. As the meeting is time-boxed, the success of the sprint plan-
ning meeting depends on the quality of the product backlog going in. This is why
product backlog refinement is so important.

o Daily Scrum: The development team uses the Daily Scrum meeting to ensure that
they are on track for that sprint. They hold the meeting at the same time and place
every day. The meeting should be short and time-boxed for a maximum of 15
minutes.

e Sprint Review: At the end of each sprint, the Scrum team and stakeholders review
the resulting product increment. This meeting is called a Sprint Review. The main
point of discussion is the product increment that has been achieved during the sprint.
Since the stakeholders are those who have a “stake” in the results, it is a good idea
for them to attend this meeting. During the meeting, the team members demonstrate
what they have developed during the sprint, and showcase the work to the product
owner and stakeholders — if present — and obtain their approval. All “shippable” work
is accepted, while rejected work is transferred back to the product backlog after re-
estimating it.

e Sprint Retrospective: At the end of each sprint, the Scrum team produce the sprint
retrospective. During the retrospective, the team members review how the process
went, including the effectiveness of intrapersonal relationships and the tools used.
They talk about what went well and not so well, and they identify potential improve-
ments. They then devise a plan for improving those aspects in the future. Remaining
true to the Scrum framework, the Scrum team improves its own process rather than
relying on others to provide direction.

Scrum was designed for a single team to be able to work at its optimal capacity while
maintaining a sustainable pace. In the field, it was found that as the number of Scrum
teams within an organization grew, the output (working product) and velocity of those
teams began to fall (due to issues such as cross-team dependencies and duplication of
work). It became obvious that a framework for effectively coordinating those teams
was needed in order to achieve linear scalability. Scrum@Scale is designed to accom-
plish this goal via its scale-free architecture [8].

Scrum@Scale is designed to scale across the organization as a whole in terms of all
departments, products, and services. It can be applied across multiple domains in all
types of organizations in industry, government, or academia [8] [23].

A further aspect is Scrum of Scrum (SoS). Depending upon the size of the organiza-
tion or degree of implementation, more than one SoS may be needed to deliver a very
complex product, as shown in Figure 2. In such cases, a Scrum of Scrum of Scrums
(SoSoS) can be created out of multiple Scrums of Scrums. The SoSoS is an organic
pattern for Scrum teams which is infinitely scalable.
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SoS of 5 Teams

So0SoS of 25 Teams

Fig. 2. Sample Diagram of Scrum of Scrums (SoS) [23]

The design of a learning process for promoting teamwork using PJBL and the
concept of Agile software development (PJBL-SCRUM): After the conceptualiza-
tion process, the researcher then integrated the PIBL process into a learning manage-
ment process that promotes teamwork skills. The ultimate aim was to develop learners’
thinking processes so that they learned to promote the skills of teamwork, planning,
problem-solving, socialization, and forms of digital communication. The results from
mapping of the learning process between PJBL and SCRUM are illustrated in Table 2.

Table 2. Mapping of the learning process between PJBL and SCRUM

The Concept of Agile Software Development: SCRUM
PJBL Process Product [Sprint Plan-| Daily | Sprint | Sprint Retro- | Incremental
Backlog ning Scrum | Review spective Product

1) Project topic v

2) Reviewing documents v

3) Planning and drafting v

4) Working process v v v v

5) Writing the report v

6) Presentation v

According to the Mapping result in Table 2, learning process between PJBL and
SCRUM, the model of the learning process for promoting teamwork using PJBL and
the concept of Agile software development (PJBL-SCRUM).as presented in Figure 3.
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Fig. 3. Model of the PJBL-SCRUM online system

According to Figure 2, the PIBL-SCRUM model as incorporates six modules as the
following:

1.

3.

Preparation module: The preparation involved offering students an orientation

program to help smooth the transition to PJIBL-SCRUM. This included expla-
nations of learning concepts and activities encouraging students to develop per-
spectives and positive attitudes for meaningful activity participation, as well en-
couraging participative behavior corresponding to the concept of Agile software

development

Group division module: The process of dividing students into groups consisted
of the following steps:

Mixed ability grouping

tions of the teacher

versations

Assessment of individual student’s theoretical knowledge

Adjustment the group members voluntarily, subject to the condi-

All team members of each group to take part in goal-setting con-

Determination of roles and responsibilities based on SCRUM roles.

PJBL module: The PJBL process in which the learner must develop the project
consisted of 6 steps as follows:

Making project

topic decision

Reviewing documents
Planning and drafting
Working process
Writing the report
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e Presentation

Students must learn according to the process described, by integrating the activities

of the Agile Working Process as per the Scrum Framework.

4. Agile Working Process: As per the Scrum Framework module: In this step, the
learners will perform the activities according to Agile Working Process as per
the Scrum Framework in a PIBL context. The students will be able to access the
PJBL-SCRUM system online. This is a tool that will help promote learning
activities. The blended learning activity associated with PJBL-Scrum methods
is shown in Table 3.

Table 3. Blended learning activity with PJBL-Scrum methods

PJBL Process

SCRUM Activity

Activity Characteristics

1) Project topic

2) Reviewing documents

Product backlog

3) Planning and drafting

Description of project/all work undertaken, with
the priorities set and managed by product owner.

4) Working process

Sprint planning

Team plan for selecting one of the product back-
log items in which the product owner dictates the
priority in terms of work items. The next step is
brainstorming to bring the product to life.

Release planning for a complete product backlog,

Sprint backlog set sprint goal.
Group/team meetings on a daily basis to find out
Daily Scrum the results of the previous day’s work and to fore-

cast upcoming work.

Sprint Review

Inspect the results of the work as well as collect
feedback for product development in the next
sprint phase.

Sprint retrospective

Encourage all team members to review any forms
of the process and to share ideas as well as prob-
lems, such as where the team could improve the
product, service, or process.

Scrum of Scrums (SOS)

Meeting of team members with the Scrum master
for assessment of progress or problems, as well as
undertaking an overview of all projects.

5) Writing the report

6) Presentation

Incremental product release

The sum of all the completed product backlog
items for release.

Table 3 shows that the process of integrating learning activities between PJBL and
Agile working in the form of a Scrum framework, based on the Scrum framework meth-
odology (Scrum Events) [8]. In addition, the researcher improved teamwork skills by
applying the Scrum of Scrums method to the Scrum framework. If the teams found
obstructions caused by other teams, or wished to change the system in such a way as to
affect the other sections or a third party, the scrum masters of each team would report
those issues as well as changes, to the scrum masters (teachers). The process was used
as a team-building activity associated with integration through the innovation develop-
ment process based on the topic.

5. Student teamwork skill module: To promote project teams, team members

should be part of a self-organizing, cross-functional team. By self-managing
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each scrum, the team decides how the group will work. Within this team, each
member has clearly-determined responsibilities. This means that each team
member is encouraged to show his or her opinion. Together, they can then arrive
at a solution. The team should possess all the knowledge required to deliver a
project. The assessment of teamwork skills will be assessed by students, teach-
ers and the stakeholders. Assessment can relate to the following topics:

Identifying goals and exhibiting willingness
Defining roles and creating work plans
Interpersonal relationships

Accepting responsibility for teamwork
Resource-sharing

Assessing and reviewing performance.

6. Assessment module: In order to assess learning through the PJIBL-SCRUM, the
teacher uses a qualitative rubrics evaluation form. The learners are evaluated by
the teacher and the class participants, including reflection and the exchange of
ideas with regard to their performance in order to improve themselves for future
learning processes and the final product outcome. The assessment can be di-
vided as follows:

o System efficiency PIBL-SCRUM (online) by 10 experts

e A 360-degree assessment of teamwork skill associated with the
teamwork assessment by teachers, students, team members, and a
third party [24]

¢ Project quality assessment.

All use the assessment form using a five-level rubric scoring tool, consisting of ho-
listic [25] and analytical scores determined by the teacher and stakeholders.

5.2  Phase 2: Evaluating the suitability of the learning process for promoting
teamwork using PJBL and the concept of Agile software development

This phase evaluates the suitability of the design for computer students. The steps
for this process are as follows: 1) Create a tool for evaluating the process. 2) Propose
the development of the process to 10 experts who hold doctoral degrees, work as lec-
turers at universities, have at least 10 years’ relevant experience, and are experts in the
field of technological education. These experts consider and evaluate the suitability of
the process. 3) Analyze the results of the evaluation of the process by using mean (x)
and standard deviation (S.D.) measures. A five-point Likert scale is used to assess the
appropriateness of the process. The results of the suitability of the learning process
model of critical inquiry through digital storytelling in order to enhance digital literacy,
as evaluated and certified by 10 experts, are as follows (Tables 4-6).
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Table 4. Results of the suitability assessment of the steps of the PJBL module

Evaluation outcome
Evaluated contents — Level of agreement

(x) S.D.

1. Project topic 4.90 0.32 Strongly agree

2. Reviewing documents 4.90 0.32 Strongly agree

3. Planning and drafting 4.80 0.42 Strongly agree

4. Working process 4.90 0.32 Strongly agree

5. Writing the report 4.90 0.32 Strongly agree

6. Presentation 4.90 0.32 Strongly agree

Total mean 4.88 0.33 Strongly agree

Table 4 shows that the experts strongly agree overall in terms of the PIBL (with a
total mean of 4.88). Most of the experts agreed that the Project topic,Reviewing docu-
ments, Working process, Writing the report, and Presentation (X = 4.90) were suitable.
This information demonstrates that the experts agreed that Planning and drafting was
the step that was awarded the lowest rating (i = 4.80).

Table 5. Results of the suitability assessment of the concept of Agile software development

Evaluation outcome
Evaluated contents — Level of agreement

(x) S.D.
1. Product backlog 4.60 0.54 Strongly agree
2. Sprint planning 4.80 0.42 Strongly agree
3. Sprint backlog 4,75 0.42 Strongly agree
4. Daily Scrum 4.88 0.33 Strongly agree
5. Sprint review 4.97 0.11 Strongly agree
6. Sprint retrospective 4.82 0.39 Strongly agree
Overall Result 4.80 0.39 Strongly agree

Table 5 shows that the experts strongly agreed overall with regard to the learning
process of the concept of Agile software development (with a total mean of 4.80). Most
of the experts agreed that Sprint Review (x = 4.97) was suitable. This is followed by
Daily Scrum (x = 4.88). This information demonstrates that the experts agreed that
Product Backlog was the step that was awarded the lowest rating (x = 4.60).
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Table 6. Results of the suitability assessment of the learning process for promoting teamwork
using PJBL and the concept of Agile software development

Evaluation outcome
Evaluated contents — Level of agreement
(x) S.D.
1. Preliminary conceptual framework 4.60 0.54 Strongly agree
2. Preparation process 4.80 0.42 Strongly agree
3. Grouping process 4.75 0.42 Strongly agree
4. Project-based learning process 4.88 0.33 Strongly agree
5. Agile working process as Scrum framework 4.97 0.11 Strongly agree
6. Teamwork skill process 4.82 0.39 Strongly agree
7. Assessment 4.80 0.44 Strongly agree
8. Suitability of PIBL-SCRUM model 4.65 0.50 Strongly agree
Overall Result 4.80 0.39 Strongly agree

Table 6 shows the overall result with regard to the suitability of the learning man-
agement model of the learning process for promoting teamwork using PJBL and the
concept of Agile software development for computer students was at the highest level,
with a mean score of 4.80 and a standard deviation of 0.39. When considered separately,
it was found that the Agile working process as part of the Scrum framework module
was rated at the highest level (x = 4.97, S.D. = 0.11), followed by the Project-based
learning process and the Teamwork skill process, respectively.

6 Summary

The result of the assessment of the Design of a Learning Process for Promoting
Teamwork using PJBL and the Concept of Agile Software Development by experts,
was that the experts commented that the Agile working process as part of a Scrum
framework module is appropriate as shown by the Strongly Agree rating. They further
suggested that it is a model that focuses on students working together as a team and
meeting regularly. They noted that it is flexible, which helps learners to achieve a good
learning potential. Motivation and stimulation for interest, training to think logically,
systematically and step-by-step, help the students to be assertive. It promotes the ex-
change of knowledge between learners and enhances relationships and good friendship
among the learners. This is consistent with the research by Jurado-Navas and Munoz-
Luna who published an article entitled the Scrum Methodology in Higher Education:
Innovation in Teaching, Learning and Assessment [9]. They noted that it is a process
of creative learning and teaching that can develop the learners by providing them with
the skills of knowledge and emotional skills needed in the future. Besides, the experts
commented that the PIJBL process module is appropriate in that it is rated Strongly
Agree. Synthesized steps can be combined with Agile working process as a Scrum
framework module. Consequently, the learners will have the opportunity to develop
innovation and teamwork skills.

The Design of a Learning Process for Promoting Teamwork using Project-Based
Learning and the Concept of Agile Software Development was developed by incorpo-
rating the PJBL process and Agile Software Development. It was found that if both
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processes are integrated, this will encourage an in-depth understanding of specific con-
tent areas, increase student motivation as well as student attention and focus, develop
students’ critical thinking and higher-order cognition, build students’ confidence, en-
courage students through the exchange of ideas and information, and building positive
and rewarding relationships among students. The teacher will act as a motivator, give
advice and counsel in such a way as to strengthen the thinking process, increase crea-
tivity, improve decision making, collaboration and presentation due to the integration
of various methods, resulting in deep learning based on real experience.

The developed model can be applied to the courses that the teacher wants the learner
to progress in, or a course involving PJBL management in next phase of research. The
researcher will use the developed model to develop the online PIBL-SCRUM system
in order to use it to support teaching and learning according to Learning Process for
Promoting Teamwork using PJBL and the Concept of Agile Software Development.
The researcher will experiment with learners in order to further test the efficiency of
the developed model.
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