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Abstract: This study applied the e-PBL (e-Project-based learning) method for “Urban Forest Management” courses
in the Department of Forest Science at S University to progress in university forest education. e-PBL effectively motivates
self-directed learning, problem-solving, communication skills, and learners' responsibility by enabling them to choose,
design, and perform their projects. Due to the COVID-19 pandemic in 2020, learners were encouraged to use online
media to carry out projects and submit presentations for the campus forest. Learners' educational effects were subsequently
investigated through a five-point Likert scale. This study discovered a positive effect on learners’ motivation and interest
(4.17) through e-PBL. Learners responded that e-PBL also helped their understanding regarding the subject (4.17). In
addition, this study provided evidence that the e-PBL method was helpful in problem-solving (4.25), communication
(4.33), and decision-making skills (4.21). According to learners' responses, there are positive indications that learners
were satisfied with e-PBL. Learners responded that interactions and communications with team members could improve
their understanding of the subject. Hence, there is scope for improving an efficient and successful e-PBL model suitable
for university forest education by providing more efficient instructional time management, e-PBL method guidelines,
and institutional support.
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Table 1. Comparison of LBL (Lecture-based learning) with PBL (Project-based learning).

PBL
(Project-based learning)

LBL
(Lecture-based learning)
Director of learning activities Lecturer
Matter Lecture
Focus Result-oriented
Objectives Knowledge achievement

Learning content

Characteristics Passive
Learning unit Class
Role of lecturer Teacher

Role of students Class learner

Interaction One-sided
Expected effect

Assessment method Paper test

Planned curriculum determined by theory

Understanding knowledge

Students/Learner
Implement project
Process-centric
Problem-solving ability
Education settings determined by learner
Active

Group

Tutor/Assistant

Class leader

Cooperative

Improving practical ability

Performance evaluation
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Table 2. Course syllabus of e-PBL in “Urban Forest Management”.
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. E ional i- f
Week  Objective Lecture Learner ducatlo:la Cqm munt ?ase ©
effect cation tool project group
1 Introduction of Lecture of Team building Strength, weakness ~ Webex, Team building
e-PBL and e-PBL (objective, of e-PBL LMS
team building  method, process, etc.)
2 Discussion of  Lead a discuss Select subject of  Objective, Webex, Discuss and select of
project subject project capabilities by LMS subject
implementing e-PBL
3 Discussion of  Feedback to group Design materials Role and E-mail, Fill out the questionnaire
materials and and method participation LMS
method
4 Implement Feedback to group Role Process report LMS, Conduct survey
project Message
5 Interim review Checking and Implement and Communication of  LMS, Analysis survey, Interview
feedback of project discuss project group Message and advice facility
6  Analysis and Induced Implement project - E-mail, Analysis survey,
project communication and LMS Measurement of building
problem solving
7  Prepare Feedback of project  Prepare Strength and E-mail, Prepare presentation,
presentation presentation weakness of e-PBL  LMS Create a Bird’s eye view
8 Final Evaluation Presentation and Realization of e-PBL ~ Webex, Final presentation
Presentation evaluation (Group) LMS

* Educational effect was carried out via questionnaire for analysis qualitative evaluation by LMS

Table 3. Subject, problem-posing, method and result of the group projects.

Group Category Content
A Subject Survey on the recognition and usage of campus forest
Problem-posing Strenthening functions of urban forest by expansion of campus forest
Importance of campus forest in education and urban environments
Method Survey
Result Perception of campus forest
B Subject Current status of tree disease and insect pest control at campus forest
Problem-posing The university’s neglect of tree disease and insect pest
Method Field investigation, Data survey
Result Comparison of landscaping budget by four universities
Suggestion of control protocol for tree disease and insect pest
C Subject Current status of tree disease and insect pest control- at campus forest
Problem-posing Monitoring of disease and insect pest of tree at campus forest
Method Field investigation, Research literature
Result Suggestion of control protocol for tree disease and insect pest
D Subject A survey on the perception of faculty and students on the green rooftop
Problem-posing Unused rooftop space
Expansion method of green space through roof garden
Method Survey, Interview, Measuring
Result Analysis survey, Create a bird’s eye view
E Subject Decoration of campus forest
Problem-posing Absence of theme about campus forest
Method Survey, Data survey
Result Re-design of campus forest

Considerate of climate change when planting trees
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Table 4. Lecturer and group evaluation index. Lecturer and students responded with relative evaluation according to the survey
statement.

No. Lecturer evaluation index Group evaluation index

1 Communication and cooperation Provided appropriate information

2 Participation Collected and analyzed various data
3 Problem solving Results are convenient to understand
4 Presentation and results Helped each other to carry out
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Figure 1. A case of e-PBL project (A) project planning, (B) field survey for design of rooftop greening, (C) a blueprint
of rooftop greening, (D) oral-presentation of final results in Webex, and (E) poster presentation.
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Table S. Results of learning motivation in the e-PBL method (N=24).

Items* Mean SD
Did you feel comfortable in performing the e-PBL method? 4.04 0.806
Were you able to apply your knowledge during the project? 4.04 0.806
Were you positively motivated to learn during the project? 4.17 0.816
Did the project help you to effectively understand the concept and the meaning of “Urban forest 4.17 0.868
management”?
Did you think the project enhanced learners interest? 4.08 0.830

* Reliability analysis showed a value of 0.960 Cronbach’s a.
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Table 6. Satisfaction of students with the e-PBL method (N=24).

A110E A2% (2021)

Items* Mean SD
Were you in an appropriate environment and provided opportunities to carry out the project? 3.38 1.05
Were you satisfied with your role and performance during each team-based project? 4.29 0.859
Were you satisfied with your level of participation in the project? 4.25 0.676
Did you consider the e-PBL method to be appropriate for urban forest management and application 4.33 0.702
in the class?
Compared with the teaching-oriented method, are you satisfied with the e-PBL method? 4.17 0.761
Did the lecturer communicate with students sufficiently? 4.55 0.659

* Reliability analysis showed a value of 0.899 Cronbach’s a.

Table 7. Satisfaction of the learning outcomes from e-PBL method (N=24).

Items* Mean SD
I gained the following skills better in e-PBL method: Reasoning 4.08 0.83
I gained the following skills better in e-PBL method: Problem solving 4.25 0.74
I gained the following skills better in e-PBL method: Decision making 4.21 0.83
I gained the following skills better in e-PBL method: Communication 433 0.82
I gained the following skills better in e-PBL method: Understanding major 4.00 0.78

* Reliability analysis showed a value of 0.877 Cronbach’s a.
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Table 8. Qualitative evaluation of the strength and weakness of early and late-stage e-PBL.

Early-stage e-PBL

Late-stage e-PBL

Strength

Weakness

“l think it will be an interesting class through a
different method of teaching rather than a
lecture-oriented class.”

“I think it will help me to develop a little more by
experiencing it for myself.”

“l think I will be able to improve my skills and
capabilities while preparing and implementing the
project.”

“It seems difficult to communicate, and 1 think the
group project will be difficult with COVID-19.”

“Some of the students with poor participation may
have difficulty with the team project.”

“l can experience the field in person, communicate
with my team members, and experience things that
I can't do alone.”

“It seems that understanding was improved by getting
to know everything with the team members.”

“Because of the COVID-19 this year, there was no
need for students to gather together at school, but
through this project, we had time to work and become
intimate with students after a long time. I think I've
felt the feeling of being in school after a long time.”

“It takes a lot of time to implement the project.”

“As I was taking non-face-to-face classes due to
COVID-19, it was difficult for my friends from other
regions to gather.”

Table 9. Answers to qualitative questions about communication, participation, role, and others during the project.

Category Answer

Motivation “l was able to understand my major effectively and found it interesting.”
“It was even more fun to be able to encounter, experience, and gain knowledge while implementing the
project.”
“I wish I had thought more creatively.”

Communication “Our group continued to communicate through group chat.”
“l was able to learn the importance of communication throughout the project.”
“The projects seems to be a good opportunity to cooperate and to respect each other's opinions without
ignoring them.”
“I felt how important it is to give and receive feedback than to say that it's always good.”
“The team members' responses were late, due to a web meeting.”

Team work “l learned a sense of cooperation.”

Problem solving

Understanding
major

Environment

Satisfaction with
e-PBL

“Team members actively participated during implementation project.”

“I developed respect for team members through project implementation.”

“l was having difficulty and team members helped me. Now, the content is well understood.”

“l want to improve my problem solving skills.”

“The project has improved my problem solving ability.”

“I learned theory and hypothesis from the lecture but the project actually helped me to better understand
my major by implementing knowledge into practice.”

“If the investigation had been a little further earlier, it would have been possible to confirm the symptoms

of many tree diseases.”

“Unfortunately, we were unable to conduct a face-to-face investigation due to COVID-19.”

“Because the research time was short, it was difficult to research a lot of data, so I was disappointed
that I could not include a lot of information in the presentation.”

“I took self-directed learning and e-PBL method as an opportunity to better understand my course and

learn more from my major.”

“I realized one cannot learn in solo; therefore, this was a good opportunity to share and interact with

others to learn more.”

“I find e-PBL learning to be more helpful than the existing lecture-oriented learning method when acquiring

diverse knowledge.”
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