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Abstract

Global citizenship should acknowledge various lessons in global education emphasizing learners as the global
citizens. Teaching techniques integration that is suitable for contents and the nature of learners is considered as the
heart of instructional management affecting students greatly in the 21st century. This study aims: 1) to determine
the quality of the learning achievement test; 2) to compare the pre-test and post-test learning achievement of
students through activities of the project-based learning (PjBL) combined with collaborative learning; and 3) to
study student’s satisfaction toward PjBL activities. Research method includes 4 steps: 1) data study; 2) activity
design; 3) tools creation; and 4) learning activity management. A questionnaire and a learning achievement test are
implied as tools. The sample comprises 40 undergraduate students and 5 experts who are selected by the purposive
sampling and have experienced teaching for more than 10 years from 4 higher education institutes. Data is
analyzed with mean, standard deviation, and t-test. Results indicate that: 1) the learning achievement test that has
been already qualified is a S-choice, 65 items, which are a content validity and a whole reliability value 0f 0.912; 2)
the post-test learning achievement is higher than the pre-test with a statistical significance level of .05; and 3) an
overall student’s satisfaction is at the highest level (X=4.72, SD = 0.33).
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1. Introduction
1.1 Background and Significance

Citizenship of the world has to relate and understand a variety of lessons concerning the world, attitudes,
perspectives, values, desirable ethics, and participate in responsible community and social network activities. The
educational management concept titled “Global Education” concentrates on the learners as “Global Citizenship”.
This concept was first applied in the United States and has widespread uses. Many countries promoted this concept
to manage a substantial education system (Fernandez et al., 2023). In addition, the world change and the rapid
growth of advanced technologies have affected human lifestyle and working in the 21* century. Then, educational
management had to emphasize the preparation of learners who could adapt to these changes (Amzil, 2023; Fakkao,
2018). The major ideology of educational management was lifelong learning including pursuing knowledge and
learning, getting to know yourself, and understanding others and the world. Therefore, lifelong learning was an
important key to reach learning in the 21st century (Dechakupta & Yindeesuk, 2015). Moreover, learner’s skills
that were important to live in the changing world have affected learners to be good thinking and acting, appropriate
decision, solving problems in the suitable way, and welcoming various cultures of people in the world (Sintapanon,
2018). The learning process is affected by many differences of people and a variety of contextual influences
including motivation, emotions, and behavior by coaching instructional strategies of teachers to interact with
student needs (Dietrich et al., 2022). Development of learners who were efficient based on the objectives had to
rely on teachers who had skills in learning management, good attitudes to the teaching profession, and learning
achievement motivation that were skills in the future to sustainably create innovation of the modern class
management for a new generation of learners (Agasisti et al., 2020). Thus, the development of a new generation of
teachers has been the main point to drive the education towards the learning management process in the 21
century (Srijumnong & Serthsri, 2017). These skills are integrated with developing curriculum and instruction,
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arranging the environment to support pursuits of knowledge using proper digital technologies. Furthermore,
providing experiences to learners was operated with activities enhancing systematic thinking process, project
creation from learning, and reasonable subsistence in the society (A. Pimpimool & I. Pimpimool, 2021). Teachers
are an important role for learner’s skills development and inspiration to create sustainable projects, explicit
knowledge, and innovativeness (Daosri et al., 2021). Therefore, learning in the 21st century is traversed from the
subject matter onto learning skills for living in the 21st century that learners take self-directed learning, and
teachers are the learning designer and facilitators for learners who are learning by actual stimulation from mental
and physical intelligence of them. This learning has been called Project-Based Learning (PjBL) (Panich, 2012).

Learning management focused on learners was the method that could develop learners in all aspects including the
mental and physical body, emotional quotient, society, and intellect (Chitchayavanich, 2019). For the most
usefulness to learners, they have willingly participated in the learning activities and utilized various learning
processes to achieve real learning (Khaemmanee, 2018). PjBL was a learning method focused on learners that
played the role of learning based on the educational reformation concept to enhance learners’ skills of knowledge
and practices (Tiantong, 2013). Furthermore, Learners have gained direct experiences and perceived planning with
scientific ways, communication, and coordination with others affecting better analytical thinking skills,
accessibility process, and educational environment creation (Maharma & Abusa’aleek, 2022; Nilsook, 2022). For
the principle of PjBL, teachers have to create a positive atmosphere in the classroom to encourage learning
methods improvement, teaching techniques adjustment, and self-directed learning toward a variety of uncertain
situations (Clark & Chrispeels, 2022). In addition, teaching through PjBL could be integrated with other subjects
that related the cooperative education (Asuquo & Onyinye, 2022; Kensang, 2017). Therefore, PjBL has
emphasized students who are able to choose their interesting topics operated by teamwork, and teachers
functionally manage environment and facilities to enhance learning skills achievement.

For collaborative learning, teachers had to select an appropriate instructional technique for learners, and learners
had to be ready for collaborative activities and team responsibility (Vallaeys et al., 2022; Huang & Do, 2021).
Instructional management consisted of small groups (4-6 members per group) to learn, help each other, work
together, and be responsible for the group’s success (Gordon & Hart, 2022). In addition, creative interaction and
collaborative problem solving were the important elements of education in the 21* century. Educational institutes
needed to develop students with lifelong learning because collaborative learning was the dimension of actual
education development from theoretical learning to practical work (Boonumpai & Peerapattanapong, 2016). To
discuss learners, they who were the different capabilities were separated into a little group for helping and
motivating each other and responsible working on the same goal (Tumnanchit, 2022). From the collaboration of
students, the interaction between peers to achieve goals was considered the criticality to the success of working
together (Haataja et al., 2022). This collaboration was the basic relationship between teachers and students which
was considered to be a high quality and a positive relation for promoting collaborative behaviors rather than
antagonistic behaviors (Vemde et al., 2022). Moreover, the positive perception of students about learning in an
inclusive environment helps to enhance better learning outcomes (Guo et al., 2023). In the learning community,
students also shared their knowledge which could strongly influence their academic performance (Brouwer et al.,
2022; Shava & Heystek, 2021). Therefore, collaborative learning emphasizes learners by sharing knowledge and
experiences collaboratively in various formats, and learners can study anywhere and anytime by taking learning
activities to reach the same goal of the group.

1.2 Importance of the Problems

Problems encountered in the instructional management of the contents of data flow diagrams (DFD) in the past
academic years. Although learning activities strongly emphasized students, they could not understand the DFD
clearly. Students were not able to analyze and design the system as accurately as it should be because some issues
still existed including a lack of a work plan, systematic thinking, cooperation, and teamwork to attain the goal set.
Therefore, the researcher draws into the PjBL activities combined with collaborative learning to help and develop
the critical thinking skill and teamwork skills of students. Due to the PjBL activities are the distinctive learning
point and the explicit step, learners have performed their roles and responsibilities based on their attention and
aptitude through sharing of knowledge, experiences, and interactive opportunities for their duties (Fayda-Kinik,
2022). Teachers functionally organize instructional activities to support students who can work together, choose
the interesting project of the group, be ready to face problems together, promote learning enthusiasm, investigate
answers, implement plans with friends, prepare presentation of reports and project results, discuss and share
learning between learners and teachers, and summarize overview of the project results. After that, all students
jointly select the most complete project to receive a reward from the teacher as a way to reinforce their work. The
results of such learning management can be used as a guideline for applying to other subjects in the future.
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2. Objectives

This study aims: 1) to determine the quality of the learning achievement test, the subject of system analysis and
design, the topic of data flow diagrams; 2) to compare between the pre-test and post-test learning achievement of
undergraduate students through activities of project-based learning combined with collaborative learning; and 3) to
study student’s satisfaction toward learning activities through project-based learning activities combined with
collaborative learning

3. Methods
This study consists of 4 steps as follows:

Step 1. Data study

h 4

Step 2. Activity design

h 4

Step 3. Research tool creation

h 4

Step 4. Learning activity management

Figure 1. Research method

Step 1. Data study

This step is a study about the curriculum structure, problem situations, instructional administration, and population
determination detailed as follows:

The study of curriculum structure, this is a detailed study of the bachelor’s degree program, bachelor of education
in digital technology for education revised curriculum (4-year program) in 2019 according to the Thai
Qualifications Framework for Higher Education (TQF for HEd).

Investigation of problem situations, there were found that some documents were incomplete to guide or explain an
overview of the complete project. From the previous assessment result of students, it was found that their learning
achievement was less than 70 percent. Most of the students could not understand the use of symbols to analyze and
design the system. They thought that this subject was too difficult, could not be imaged in the overall system, and
were anxious and unconfident in doing activities with poor results. In addition, they lacked of a teamwork, roles,
responsibilities, planning, and knowledge sharing between each other.

The study of instructional administration guidelines in order to lay out teaching styles for students to achieve the
specified goals and study the behavior of students to organize activities in accordance with the nature of learning,
providing diverse and sufficient learning resources, the high-speed internet, and synthesis of learning activity steps
that suit students and the nature of the course is project-based learning combined with cooperative learning for
students to enhance learning achievement and be happy with the instructional activities created.

The defined population is 40 undergraduate students in digital technology for education, the second year, Faculty
of Education, Ubon Ratchathani Rajabhat University, Thailand, who enrolled in the system analysis and design
course in semester 2 of the academic year 2022, a total of 2 classes.

Step 2. Activity design

This research is experimental researches using the one group pre-test and post-test design as follows (Tiantong,
2012).

E QI X Q2 (1)

From (1), E: Experimental group, Q1: Pre-test, X: Learning activity using PjBL combined with collaborative
learning, and Q2: Post-test
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Learning activity design consists of three elements shown in Figure 2.

Input factor Process Result
Teacher Activi i i
» | Pre-test 1ty L% Posttest | | Learning achievement
operation
Student ¢ Satisfaction
[ Propaion |

v

| Project operation |

v

| Presentation |

v

| Assessment I

Collaborative learning

Figure 2. Learning activity design

From Figure 2, details of the learning activity design are as follows:

1) Input factor is the initial and important element in learning activities (Kazi, 2021) consisting of a teacher acting
as a consultant or coach, teamwork stimulation, monitoring, and verification of operations. Students are
responsible for conducting learning activities according to their interests, feasibility study, brainstorming, creation
and presentation of the project plan, and summary of the project performance. Moreover, resources include
learning environment arrangement for study, the internet network performance, use of search engines on various
websites, and complete teaching handouts.

2) Process is the learning activity operation using PjBL combined with collaborative learning, there are 3 parts:
(1) pre-test is the first part that all students must take the test; (2) activity operation part comprises 4 steps which
are synthesized by using PjBL combined with collaborative learning to achieve specified goals. The first step,
preparation is a step that teachers explain to the students to understand the PjBL by dividing 4 or 5 students per
group according to voluntary in communication or convenient interaction. Then, they select the project topic and
set their roles, and responsibilities for all members of the group to learn collaboratively. Furthermore, they also
study information from reliable sources by interviewing, inquiring, surveying from media on the internet,
searching data from various learning resources, analyzing the collected data, and summarizing them as
information in order to design their own projects. The second step, project operation is an action followed with
the project plan in the specified time. The teacher monitors the operations by organizing meetings to periodically
share knowledge, discussion, and progress monitoring using a collaborative approach of work, data recording,
solving problems together, and decision-making among members of the group. The third step, presentation is an
activity to write reports and propose the project performance to others in order to understand what is being done,
and everyone inspires alongside each other for improving the further work development. The last step,
assessment is a work evaluation according to actual conditions to reflect and criticize the project. Moreover,
assessment is to use information for developing in the future in which teachers and students rate together the best
project and award to them; (3) post-test, after students have completed the learning activities, they must take the
test again and make the satisfaction questionnaire for the learning activity management.

3) Result is the element of using the t-test value analysis and the satisfaction assessment with the mean (X) and
the standard deviation (SD).

Step 3. Research tool creation

This step comprises three procedures: 1) preparation of syllabus, contents of data flow diagrams (DFD) are
separated into 7 lessons. After analyzing behavioral objectives based on these lessons, the researcher designs
learning activities using PjBL combined with collaborative learning; 2) when the contents and behavioral
objectives on DFD have been already discussed, the learning achievement test has been created with a total of 65
items. In addition, 5 experts are selected by using the purposive sampling. They are from the senior lecturers who
have experienced and taught for more than 10 years from 4 higher education institutes in order to verify the content
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validity using the Index of Item Objective Congruence (IOC). Then, this test that is already qualified by the experts
is tried out with 22 undergraduate students in digital technology for education, Faculty of Education, Ubon
Ratchathani Rajabhat University, Thailand, who have ever enrolled in this subject. Moreover, the quality of this
test is also analyzed; and 3) the satisfaction questionnaire contains 5 aspects including aspect of teacher, aspect of
content, aspect of PjBL activity, aspect of collaborative learning, and aspect of learning assessment (a total of 38
items) that the same experts evaluate the appropriateness of the questions using a questionnaire on the 5-level
rating scale. After that, data is analyzed with the mean and the standard deviation. From a comparison of the mean
with the scoring criteria, it is found that all items are between 4.66 and 5.00. Therefore, there is a suitable and
usable questionnaire.

Step 4. Learning activity management

In semester 2 of the academic year 2022, a total of 40 students have taken the pre-test, 65 items. PjBL activities
combined with collaborative learning are managed under Step 2. Activity design in the process element including
preparation, project operation, presentation, and assessment. When the instructional activities have been
completed, students have to take the post-test to mention learning achievement and answer the satisfaction
questionnaires based on their PjBL activities with collaborative learning.

4. Results

1) From the quality of the learning achievement test, this test is the 5-choice, 65 items, there is found that all items
of the test which have been qualified by experts, are the content validity value between 0.80 and 1.00 so the test is
reliable. Moreover, undergraduate students who have ever enrolled in this subject take the learning achievement
test with these results: (1) The p-value is between 0.23 and 0.77 so the test is an appropriate difficulty; (2) The
r-value is between 0.27 and 0.55 so the test is an appropriate discrimination; and (3) The reliability value of the
whole test is 0.912 that approaches 1.00 so the test has high reliability.

2) Comparison results of the learning achievement through PjBL activities combined with collaborative learning
for undergraduate students

Table 1. Comparison of the pre-test and post-test learning achievement

The test N X SD t df  Sig

. . Pre-test 40 20.20 6.060
Learning achievement -21913 39 .000*
Post-test 40 33.93  6.044

*Statistical significance level of .05.

From Table 1, a comparison of results of the learning achievement through PjBL activities combined with
collaborative learning, the subject of system analysis and design, the topic of data flow diagrams, for
undergraduate students in digital technology for education using t-test, there is shown that from the perfect score of
65, students have taken the pre-test average score of 20.20 and the post-test average score of 33.93. Therefore, it is
indicated that the learning achievement of students after learning is higher than before learning at a statistical
significance level of .05.

3) Satisfaction results of students toward PjBL activities combined with collaborative learning

Table 2. Student’s satisfaction results

Satisfaction level

Satisfaction of students

X SD Level
1. Aspect of content 4.64 0.40 Highest
2. Aspect of teacher 4.80 0.29 Highest
3. Aspect of project-based learning (PjBL) activity 4.72 0.39 Highest
4. Aspect of collaborative learning 4.74 0.40 Highest
5. Aspect of learning assessment 4.72 0.42 Highest
Overall summary 4.72 0.33 Highest
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From Table 2, the satisfaction results of undergraduate students in digital technology for education toward learning
activities using PjBL combined with collaborative learning, the subject of system analysis and design, the topic of
data flow diagrams, an overall satisfaction is the highest level (X=4.72, SD = 0.33). For consideration of each
aspect, there is found that all aspects are at the highest level, in the ordered following with the mean: aspect of
teacher is the highest level (X=4.80, SD = 0.29); aspect of collaborative learning is at the highest level (X=4.74, SD
= 0.40); aspect of PjBL activity is at the highest level (X=4.72, SD = 0.39); aspect of learning assessment is at the
highest level (X=4.72, SD = 0.42); and aspect of content is at the highest level (X=4.64, SD = 0.40).

5. Discussion

Learning with PjBL and collaborative learning, the subject of system analysis and design for undergraduate
students in digital technology for education, discussion of results is detailed as follows:

IOC evaluation result of the test qualified by 5 experts, the subject of system analysis and design, the topic of data
flow diagrams containing 7 lessons, the test is the 5-choice, 65 items, there is found that the qualified test of 65
items has taken the value of the content validity between 0.80 and 1.00 so the test is the content validity. This test is
complete due to the test has been conducted through a systematic process, a relationship analysis between the
major contents and the minor contents, reviews of creating the test, and consideration of the test improvement.
According to this test, there is aligned with the study of Chusawatdikul (2015), the learning achievement test of 40
items has been built corresponded with contents and objectives that were qualified by 3 experts, and it was found
that the IOC of the test was between 0.67 and 1.00 shown that all items were more than 0.5. In addition, quality
assessment results of the learning achievement test for 22 undergraduate students in digital technology for
education who have ever enrolled in this subject, there is found that the difficulty value is between 0.23 and 0.77,
the discrimination value is between 0.27 and 0.55, and the reliability value is 0.912 approached to 1.00 because the
test is built by a systematic process and students have ever study this subject affecting their understanding and
perception to be able to take this test. In the same way, the study of Ladnok (2019), the test was 36 items taken by
30 undergraduate students, it was found that the difficulty value was between 0.27 and 1.00, the discrimination
value was between 0.24 and 0.47, and the reliability was 0.92. Besides, the study of Suvarnaphaet (2014), the
learning achievement test, the subject of Fundamentals of Physics, was the 4-choice, 40 items taken by 30
undergraduate students, it was found that the difficulty value was between 0.20 and 0.80, the discrimination value
was 0.20 or more, the reliability of the pre-test was 0.86, and the reliability of the post-test was 0.89.

Comparison of the learning achievement of the pre-test and the post-test through PjBL combined with
collaborative learning, the subject of system analysis and design for undergraduate students in digital technology
for education, there is found that the post-test average score is higher than the pre-test average score at a statistical
significance level of .05, and two key points affecting enhanced learning achievement are: 1) Content analysis is
organized in order from easy to difficult, and the design of learning activities is appropriate and in line with the
contents of each lesson that is related continuously to each other, thus students are interested in activities all the
time, and 2) Because the learning activities that allow all students to participate in group activities that are clear to
create activities, each student is assigned responsibilities and duties according to his/her aptitude (Vallaeys et al.,
2022). There gives all members of the group a chance to share knowledge and experiences, and have the freedom
to study and research within the specified time frame. Moreover, the teacher keeps track of their work, and gives
advice and help throughout the activities. As a result, the students are happy, fun, and relaxed, without anxiety or
lacking of self-confidence in doing activities. In the same way as the study of P. Lorwongtrakool, and C.
Lorwongtrakool (2021), the comparative results of learning achievement of the pre-test and the post-test of
students who studied with the active learning management that promote creative thinking processes with
project-based learning, it was found that the learning achievement of the post-test was higher than the pre-test
with a statistical significance, there pointed that this instructional administration helped students to learn and
understand the contents better due to the increased study has taken action applying to the subject of interest.
Furthermore, the study of Keawmanee (2019), students in the middle school who studied with PjBL have gotten
the learning achievement of 70% which was higher than the defined criteria with a statistical significance level
of .05. There corresponded to the study of Jeenawong (2013), the learning achievement for two groups of students
who studied with learning activities using: 1) the developed instructional pattern (experimental group), and 2) a
normal instructional pattern (controlled group), it was found that the post-test average scores of these two groups
were different with statistical significance level of .05, and the study of Wongsuriya (2017), learning activities
management using the PjBL center for 9 students, the topic of C++ Programming Application, it was found that the
post-test average score of the programming skills (X=25.44, SD = 2.40) was higher than the pre-test average score
(X=10.11, SD = 2.57). When testing the difference of these scores using t-test, it was indicated that the pre-test
score and the post-test score were different with a statistical significance level of .05.
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Satisfaction of students towards learning activities of PjBL combined with collaborative learning, the subject of
system analysis and design for undergraduate students in digital technology for education, it is found that all items
of satisfaction are the highest level due to learning activities are in order from easy to difficult making students feel
relaxed and not pressured. The teacher usually supervises, advises, explains, helps, answers questions, provides a
variety of learning resources to learn at any time, and monitors their activities with them. Because each lesson of
contents is supported with activities of the group to share learning and cooperation in activities to achieve the
specified goals by using the PjBL that processes apparent steps for doing activities, therefore, the students are
satisfied at the highest level. In the same way as the study of Poomas (2017), the satisfaction assessment of
students toward the instructional administration process using PjBL to promote awareness of information has
taken the average of 4.51, it meant that students were extremely satisfied toward the instructional administration
process using PjBL to promote awareness of information. In addition, this study has been aligned with the study
of Kamjun (2018), it was found that the satisfaction of students was the highest level (X=4.54, SD = 0.2). For
discussion of each aspect, it shown that aspect of quality of teacher was satisfied at the highest level (X=.56, SD =
1.89), and aspect of instructional administration was satisfied at the highest level (X=4.52, SD = 2.22). In the same
way that Pankun (2016) has studied satisfaction of students toward learning management process using PjBL, the
subject of website development using HTML, to enhance website development skills, it was found that satisfaction
in aspect of contents presentation was the highest level with the average of 4.67, aspect of using tools and learning
media was the highest level with the average of 4.5, aspect of learning utilization was the highest level with the
average of 4.4, and an overall satisfaction was the highest level with the average of 4.52. Likewise, the study of
Chawengchutirat (2016), it was found that students in a middle school who studied the subject of health care and
promotion learning with PjBL, were satisfied with an overall in the highest level (X=4.54, SD = 0.45). In a similar
way, the study of Wongarmart (2018), it was found that the satisfaction of students toward learning management
using PjBL, the subject of arts, the topic of sculpture from natural materials, was as follows: aspect of the
instructional atmosphere was 77.75%, aspect of instructional activity was 84.21%, and aspect of learning
utilization was 91.45%. Furthermore, an overall satisfaction of 19 students was the highest level with an average of
4.79 or 84.47% affecting the quality of life of students to lead sustainably to society development, knowledge and
interest of students, the ability of work, responsibility, and more creative thinking. Therefore, development of this
instructional administration will be useful to organize a suitably instructional pattern in the future.

6. Suggestions
6.1 Utilization

When using the learning activities of PjBL combined with collaborative learning, the teacher should supervise the
implementation of all 4 learning steps, help to promote students’ perceiving experiences and knowledge,
interest-based learning and individual difference, and answer various issues while doing activities of the group in
order to reach the specified goals and complete learning.

The teacher has to supervise the activity according to the learning process by participating in activities with all
groups and allow all students to reflect on the results of group activities and mutual knowledge sharing. These
affect greatly a positive effect to students because of more self-confidence, confidence in presentation, and
self-esteem for being a part of the group's success.

6.2 The Next Research

While using PjBL combined with collaborative learning, teachers should review an integrated instructional
technique including Student Team Achievement Division (STAD) or Team-Games-Tournament (TGT) to
encourage students to be more enthusiastic about learning and to enhance the learning achievement.

Teachers should be careful about activities of the group and reflection on the results of sharing knowledge and
experiences. If the teacher cannot closely supervise all activities, some students do not pay attention to their
activities, do not reflect learning outcomes, and no sharing knowledge among the members affecting students in
understanding, perception, expertise skill of contents, and loss of self-confidence.
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