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Abstract:  
Purpose - The COVID-19 pandemic has rapidly accelerated the 

implementation of e-learning across all levels of education. 
However, maintaining high levels of student motivation and 
engagement is a real challenge in a Technology-Enhanced Learning 
Environment (TELE), as the use of technology alone is a significant 
source of distraction. To address this challenge, at the Department 
of Business Administration at the University of West Attica, an e-
course that utilizes a Problem-Based Learning (PBL) method that 
was delivered via the Microsoft Teams platform, was designed and 
implemented. Drawing on this conceptual framework, the primary 
aim of this study is to investigate the effect of PBL on students' 
motivation and engagement, as well as to explore students' 
perceptions of the PBL method. 

Design/methodology/approach - A quasi-experimental pretest–
posttest design was adopted in this study. Data were collected from 
162 students using Microsoft Teams analytics and the Motivated 
Strategies for Learning Questionnaire (MSLQ), which was 
administered both before and after the completion of the e-course. 
To assess students’ motivational orientations, a modified version of 
the MSLQ was employed, incorporating dimensions such as intrinsic 
goal orientation, extrinsic goal orientation, and self-efficacy for 
learning and performance. Students’ perceptions of the PBL method 
were evaluated through open-ended questions, and their responses 
were analyzed using an inductive content analysis technique. 
Findings - The analysis of the results reveals that our proposed e-
course design approach enhances students' intrinsic motivation, 
self-efficacy, and engagement. Additionally, these findings are 
further supported by students' perceptions of working with the PBL 
method. 

 Originality/value - This study, despite its limitations, provides 
valuable insights into the limited research on the customization of 

 
 

Microsoft Teams platform from a pedagogical perspective to 
facilitate complex teaching methods, such as the PBL method. 

Index Terms — Problem-Based Learning (PBL); motivation; 
engagement; critical thinking; Microsoft Teams; Motivation 
Strategies for Learning Questionnaire (MLSQ)  

I. INTRODUCTION  

  The epidemic of the novel coronavirus strain, 2019-nCoV, 
which emerged in January 2020 in China [1], swiftly spread 
worldwide, negatively impacting not only health and the 
economy but also almost every aspect of human activity. 
However, this crisis also gave rise to new opportunities for 
innovation and creativity. Particularly in the field of 
education, educational institutions worldwide have been 
called upon to reassess their operational methods. In the 
case of Greece, academic institutions have rapidly adapted 
to the demands of the new era since September 2020 by 
offering online courses through Learning Management 
Systems (LMS) and video conferencing tools. 

The introduction of distance education posed new 
challenges. Specifically, personal interaction is now 
influenced by the capabilities of digital communication and 
collaboration tools, which can limit social interaction [2] and 
contribute to a sense of isolation among learners [3].  

During and after the Covid-19 pandemic, when distance 
education was widely implemented, first-year students 
faced an even greater challenge. They lacked the 
opportunity to meet their peers and instructors face-to-face, 
which hindered their ability to develop a robust social 
network. Conditions of reduced social interaction, as 
documented in the literature, have been found to lead to a 
decrease in learning motivation [4], [5]. Building upon the 
aforementioned issues, we have developed an innovative 
approach for an e-course based on the Problem-Based 
Learning method in order to enhance students’ motivation 
and engagement.    
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II. THEORETICAL BACKGROUND 

 Problem-Based Learning 

Problem-Based Learning (PBL) is a student centered 
method that involves learners actively engaging in the 
process of solving meaningful, semi-structured, open - 
ended problems. This pedagogical method emphasizes 
learning through the process of problem-solving and 
cultivates high - order thinking skills. Rooted in the 
progressive ideas of John Dewey [6], [7], PBL promotes 
learning environments that enhance students’ critical 
thinking, autonomy, and the ability to work both 
independently and in groups. PBL originated in the late 
1960s at the Faculty of Health Sciences at McMaster 
University in Canada. It falls under the category of learner-
centered learning methods, with the educator primarily 
functioning as a facilitator throughout the entire process. 
Additionally, the role of the educator focuses on guiding 
work groups and familiarizing them with the stages of the 
research methodology. Barrow [8] emphasized that PBL 
changes the role of the student from a knowledge receiver 
to an active learner through real-world problem solving. 
Since then, this methodology has been adopted in many 
fields, including medicine, nursing, and pharmacy. 

The PBL method was not developed to facilitate the 
transmission of a large volume of cognitive information, a 
process that is more effectively served through strategies 
such as demonstration or presentation. On the contrary, 
through PBL, learners assume a more active and 
autonomous role in the learning process, developing the 4c’s 
of 21st-century skills (collaboration, communication, 
creative thinking, critical thinking).  

According to research findings [9], PBL plays a significant 
role in shaping learners' attitudes towards the learning 
process. Specifically, the relevant literature [10] indicates 
that learners who participate in courses structured based on 
the PBL method develop a positive attitude towards 
learning. This is in contrast to learners who attend classes 
based on "traditional" teacher-centered teaching methods, 
where strategies such as lectures, presentations, and 
demonstrations are dominant. Furthermore, in quasi-
experimental studies [11], [12], [13] that applied the PBL 
method, an increase in learners' intrinsic motivation was 
observed, , while external motivation remained unchanged. 
Chung [14] proved that a structured implementation of PBL 
protocols in higher education supports the development of 
learners' motivation and critical thinking. It also fosters the 
transfer of theoretical knowledge into real-life contexts, 
particularly in the field of community-based rehabilitation.  

However, it should be noted that in the initial stages of 
implementing the PBL method, learners may experience 
emotions associated with trauma, such as shock, rejection, 
intense reactions, resistance, and acceptance. This is due to 
the radical changes taking place in the learning environment, 
as they transition from lectures to research methodology 
and group work [15]. And only when learners overcome 
these intermediate stages and reach acceptance, will they 

realize that they have attained higher levels of performance. 
As shown in Fig. 1, a PBL session begins with presenting a 

complex problem to a group of students, who gather 
additional information through experiments or research. 
During the investigation, students pause to review the data, 
pose questions and develop hypotheses about the 
problem’s theme. They then discover ideas that require 
further learning aimed at solving the problem. Next, 
students split up to independently research the specific 
issues before regrouping to share their findings, reassess 
assumptions, and develop new ones. At the end, they 
engage in reflection and feedback to evaluate their 
understanding and progress toward a solution [16]. 

 
Fig. 1. The PBL cycle [17]  

 Motivation 

Motivation is a central concept in both educational and 
psychological research. Initially, the term referred to the 
internal state that motivates an individual to take action and 
maintain focus on specific activities [18]. Motivation is 
widely acknowledged as an internal condition shaped by 
personal and environmental influences. As noted by Sirhan 
et al. [19], it stems from a combination of internal elements 
and external stimuli, including reinforcement mechanisms. 
These interacting factors activate specific behaviors that aim 
to close the gap between an individual's current state and 
their desired goals [20]. In this context, motivation functions 
as a psychological force that energizes and directs behavior 
toward acquiring knowledge. According to Bishara [21], this 
is achieved through purposeful actions that lead to specific 
learning outcomes.  

Building upon this foundation, Deci and Ryan [22] 
formulated an initial distinction between internal (intrinsic) 
and external (extrinsic) motivations. The term "internal" (or 
intrinsic) motivation refers to the internal process that 
guides an individual to choose to engage with a specific topic 
or learning activity. Learners with an intrinsic orientation 
towards goals are characterized by a genuine interest in the 
learning process and a desire to enhance their knowledge in 
the subject matter itself, without relying on external rewards 
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[23]. 
The term "external" (or extrinsic) motivation refers to the 

influence of external factors that guide an individual to 
engage in a specific learning process. External motivations 
include various types of positive reinforcements, such as 
recognition of effort or praise, as well as negative 
reinforcements, such as reprimands or punishments [24]. 

The role of motivation, both internal and external, is 
particularly significant in the learning process. Motivation 
enhances students’ understanding that learning builds upon 
their capabilities and functions as an internal force guiding 
their actions. It encourages them to engage with what they 
consider meaningful and important, ultimately leading to 
improved academic performance [25]. Specifically, 
motivation is linked not only to the dedication of learners 
but also to their learning performance [26]. Furthermore, 
similar to motivation, self-efficacy also plays a significant 
role in the entire learning process. As defined by Bandura 
[27], self-efficacy refers to an individual's belief in their own 
ability to succeed in specific situations or accomplish specific 
tasks. According to Bong [28], self-efficacy is the second 
most crucial factor, after skills, in predicting academic 
performance. In detail, students with high self-efficacy 
believe that success and failure are the result of their own 
behaviors and abilities, rather than external factors. 
Consequently, students demonstrate increased engagement 
and exert more effort in their educational endeavors, 
thereby resulting in improved academic performance. 

Microsoft Teams  

Microsoft Teams (MS Teams) application was developed 
by Microsoft in 2016 and is a part of the Microsoft 365 
product family. It is a digital communication and 
collaboration platform that effectively combines chat, video 
conferencing, and Microsoft's digital applications into a 
unified workspace. Its functionality is primarily based on the 
chat-centric workplace process. Each user of MS Teams is 
part of the larger community of certified Office 365 users 
and can create their own team or become a member of 
other teams comprised of certified users. When creating 
working groups, a default general communication channel is 
established. Users can utilize this channel to post messages, 
read announcements, store their work in cloud storage, 
conduct meetings, and add both Microsoft and third-party 
applications. 

The MS Teams platform was chosen by Wester Attica 
University to implement modern distance education during 
the Covid-19 period. It was used alongside the Open e-Class 
and Moodle learning management systems, which were 
already being utilized to support asynchronous online 
learning. 

Many tertiary education institutions worldwide use the 
MS Teams platform, and they have reported encouraging 
results. The platform offers several significant advantages, 
including reliability, the ability to share educational 
materials, and flexibility in terms of accessing recorded 
digital lessons at any time and from any location [29]. 

However, regardless of the platform used, the educator 
plays the most important role in developing positive 
attitudes among learners towards online learning [30]. 

III. METHOD  

Research model 

 The research method employed in this study was a quasi-
experimental one-group pretest-posttest research design. 
The quasi-experimental research design shares similarities 
with experimental research, but it does not meet the criteria 
for a true experimental design. While the independent 
variable is manipulated, participants are not randomly 
assigned to different conditions or orders of conditions [31]. 
However, most empirical studies in the field of education are 
quasi-experimental rather than experimental [32]. The 
selection of the quasi-experimental research design was 
carried out for purely practical reasons, as random 
assignment was not feasible. In a one-group pretest-posttest 
research design, one or more dependent variables are 
measured twice: once before and once after the treatment 
is introduced. The analysis of the differences between 
pretest and posttest scores indicates the impact of the 
experimental intervention. In our study, we conducted a 
quasi-experimental research for a duration of 7 weeks. The 
research procedure was as follows (Fig. 2).  

 
Fig. 2. Research method process 

In detail, the independent variable was the "Break the 
Code" e-course, which was designed along the lines of the 
Problem-Based Learning (PBL) method. The dependent 
variables included student motivation and engagement. 

Data was collected and analyzed using a mixed-methods 
approach to gain a clearer understanding of the impact of 
the PBL method. The results from the Motivated Strategies 
for Learning Questionnaire (MSLQ) were triangulated with 
other data sources, such as data from the Microsoft Teams 
report analytics feature and students' perceptions of their 
work through the lens of the PBL model, as recorded in the 
OneNote - Class Notebook application. 

Research questions  

This paper proposes the design, development, and 
implementation of an e-course on programming, 
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orchestrated along the lines of Problem-Based Learning 
(PBL) and delivered through the Microsoft Teams 
collaboration platform. In detail, the proposed instructional 
design approach describes how learning activities and 
learning environment (MS Teams) features are tailored to 
the five phases of the PBL teaching model. This is done by 
providing capabilities for the customization of an e-learning 
environment such as Microsoft Teams, while increasing its 
potential, to positively affect students’ motivation and 
engagement. Under this main purpose, the research 
questions (R.Q.) are formed as follows:  

To R.Q.1. To what extent does the e-course affect 
Students’ motivation? 

R.Q.2: What is the impact of the e-course design and 
implementation on students’ engagement?  

R.Q.3: What are the students' perceptions towards the 
PBL method and what learning outcomes do they believe 
they have attained? 

Participants 

The study sample consisted of 162 (97 females, 65 males; 
59.1%, and 40.1% respectively) first-year undergraduate 
business administration students from the University of 
West Attica, who voluntarily enrolled in the e-course titled 
"Break the Code", as a part of “Introduction to Computer 
Science & Programming” academic course. The study 
population was selected to be first-year students instead of 
those in higher academic years. This decision was made 
because first-year students had recently entered tertiary 
education and had not yet developed established learning 
attitudes and behaviors. A characteristic that makes 
individuals more receptive to age-related changes [33]. 
Furthermore, the design and implementation of the e-
course were carried out by a postgraduate student working 
on his master's thesis, under the guidance of two professors 
from the University of West Attica. 

Data collection tools  

Measuring motivation  
To measure students' motivational orientations, we 

utilized a modified version of the Motivated Strategies for 
Learning Questionnaire (MSLQ). The MSLQ contains 81 items 
divided into two main sections: motivation (31 items) and 
learning strategies (50 items). The motivation section 
includes the following dimensions: intrinsic goal orientation, 
extrinsic goal orientation, task value, control of learning 
beliefs, self-efficacy for learning and performance, and test 
anxiety. The learning strategies section includes dimensions 
for rehearsal, elaboration, organization, critical thinking, 
metacognitive self-regulation, time management, study 
environment, effort regulation, peer learning, and help-
seeking [34]. The adapted version of MSLQ consisted only of 
the motivation section. Furthermore, the motivation section 
consisted of 21 items distributed into three dimensions: 
intrinsic goal orientation, extrinsic goal orientation, and self-
efficacy for learning and performance. All the students were 
asked to answer the MSLQ before and after completing the 

e-course, "Break the Code." Responding was on a seven - 
point Likert Scale, ranging from "1 - Strongly Disagree" to "7 
- Strongly Agree." As mentioned above, the students' 
perceptions of the PBL teaching and learning method, as 
recorded in the OneNote - Class Notebook application, were 
also analyzed to further support the results of the MSLQ 
questionnaire. 

Measuring engagement  
To measure students' engagement, we utilized the 

Microsoft Teams report analytics feature. This feature 
records the following data: the total number of publications, 
posts, replies, reactions, and active users. It is important to 
note that the term "active users" refers to the unique users 
who engage in any activity on Microsoft Teams during the 
specified date range for the user activity report. 

Experimental e-course instructional design and learning 
procedure  

This section presents a well-organized instructional design 
for learning based on the PBL method, as proposed by 
Arends [35]. This approach also refers to the customization 
of the Microsoft Teams platform, with a focus on 
incorporating embedded features as a crucial element of the 
design (Table 1). 
Table 1: Instructional design of the e-course “Break the Code”. 

N. PBL Phases Strategies Description of activities Roles 

1. 
Orient 

students to 
the problem 

Climate 
setting 

1.1 Post a welcome message 
in the “Posts” Tab. 

Educator 

Presentation 1.2 Present the problem and 
the mini syllabus. 

Educator 

Think-vote-
share 

1.3 Ask recall questions 
using the “Voting” feature. Educator 

Self-
assessment 

(Pre-test) 

1.4 Self-evaluation of 
students' motivation using 

MSLQ through the MS 
Forms application. 

Students 

2. 
Organize 

students for 
study 

Small group 
work 

2.1 Create teams using the 
Microsoft Forms 

application. 
Students 

2.2 Allocate roles using the 
Microsoft Forms 

application. 
Teams 

2.3 Assign responsibilities 
(tasks per role) using the 

Microsoft Planner 
application. 

Teams 

3. 
Assist 

independent 
and group 

Guided 
research 

3.1 Post supportive learning 
resources in the “Posts” Tab. Educator 

3.2 Provide feedback 
through the “Posts” Tab. Educator 

3.3 Study learning resources 
through the “Files” Tab. Teams 

3.4 Update tasks progress 
using the Microsoft Planner 

application. 
Teams 

4. 

Develop and 
present 

artifacts and 
exhibits 

3-2-1 
strategy 

4.1 Search, evaluate, and 
document three resources 

in the “Collaboration Space” 
section of the OneNote 

application. 

Analyst 
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4.2 Post two questions in 
the “Posts” tab on the 

central channel of the e-
course and respond to one 
inquiry from another team. 

Analyst 

Small group 
work 

4.3 Schedule team meetings 
using the” Calendar” 

feature. 
Leader 

Collaborative 
coding 

4.4 Develop a solution and 
conduct the initial code 

review (1st code revision). 
Developers 

4.5 Conduct the second 
code review (2nd code 

revision) and submit the 
final deliverables through 

the “Assignments” Tab. 

Leader 

Presentation 
4.6 Present the proposed 

solution at a plenary 
session. 

Leader 

Small group 
work 

4.7 Update tasks progress 
using the Microsoft Planner 

application. 
Teams 

5. 

Analyze and 
evaluate the 

problem- 
solving 
process 

Self-
assessment 
(Post-test) 

5.1 Self-evaluation of 
students' motivation using 

MSLQ through the Microsoft 
Forms application 

Students 

Group 
assessment 

5.2 Group evaluation is 
conducted by team 

members collaboratively 
sharing their perspectives 
on working with the PBL 
method using OneNote 

application. 

Teams 

Feedback 
5.3 Post the completion 

certificates in the “Posts” 
Tab. 

Educator 

The entire educational intervention was structured 
according to the five phases of the PBL method. A detailed 
description of each phase of the instructional design is 
provided below: 

In the initial stage of PBL method, students are presented 
with a problem that they are required to resolve. This 
problem involved developing a small-scale application to 
implement a specific encryption algorithm. Furthermore, the 
initial assessment of the students' motivation was 
conducted in this phase through the completion of the 
Motivate Strategies for Learning Questionnaire (MSLQ). 

In the second phase of the PBL, teams were formed, each 
consisting of four individuals who were assigned specific 
roles and responsibilities. Specifically, the students were 
asked to choose among the roles of leader, analyst, and 
developer. So that each team will have one leader, one 
analyst, and two programmers. 

In the third phase of the PBL, the analyst of each team 
searched for and posted three digital resources relevant to 
the problem to be solved. Furthermore, the analyst posted 
two questions and responded to one inquiry from another 
team. The publications were posted using the "Posts" tab on 
the central channel of the e-course, and respond to one 
inquiry from another team.  

In the fourth phase of the PBL, the two developers in each 
team engaged in collaborative code writing with all the other 
team members. They also conducted the first code review 

on the initially configured code, while the team leaders 
conducted the second code review. 

In the fifth phase of the PBL, team leaders presented their 
proposed solutions in a plenary session, while the other 
teams evaluated them through discussion. After the 
experimental intervention, the students' motivation was 
reassessed by having them complete the MSLQ self-report 
questionnaire. Finally, group evaluation is conducted by 
team members collaboratively sharing their perspectives on 
working with the PBL method. Specifically, group evaluation 
is conducted by writing a paragraph in the "Collaboration 
Space" section of the OneNote - Class Notebook application. 

Roles and responsibilities  
A significant number of studies and meta-analyses [36], 

[37] have documented that collaboration and internal 
competition within working groups lead to better learning 
outcomes compared to individual effort and interpersonal 
competition. Based on the proposed instructional design 
approach of the experimental e-course, students were 
divided into small groups of three to four individuals. This is 
because communication is easier in smaller groups, and it is 
generally easier to reach agreement compared to larger 
groups. Moreover, in larger groups, the challenge of finding 
a completely independent task often results in task overlap 
and eventually task merging [38]. To avoid the 
aforementioned dysfunction, students were assigned 
specific roles with predefined responsibilities. The selection 
of roles (leader, analyst, developer) was based on the 
demands in the job market within the business and 
programming sectors. It is noteworthy that the crucial role 
of the beta-tester was deliberately omitted, and its 
responsibilities were transferred to the entire team to 
enhance the sense of collective responsibility among its 
members. Table 2 below presents the roles and their 
corresponding responsibilities. 
Table 2: Group roles aligned with specific responsibilities 

 Roles Responsibilities 

1. Leader 

 Plans and implements team meetings. 
 Conducts the final review of the solution (2nd code 

revision). 
 Submits the proposed solution. 

2. Analyst 

 Searches, records, and evaluates three digital 
resources for the development of the solution. 

 Publishes two questions and responds to another 
team's inquiry. 

3. Developer 

 Develops the solution in collaboration with other 
team members. 

 Conducts the initial review of the group's solution 
(1st code revision). 

 
Customization of MS Teams  

Two types of teams were created to meet the 
requirements of the proposed design for learning. The 
central e-class team, as well as separate teams were formed 
for each of the 51 working groups. The main team was 
created using the default template for class creation in 
Microsoft Teams. The class template (Fig. 3) includes the 
following tabs by default: "Posts", "Files", "Class Notebook", 
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"Assignments", and "Grades." Additionally, two more tabs 
were added: the "Team Declaration" tab for team selection 
and the "Self-Assessment Survey" tab for distributing the 
Motivation Strategies for Learning Questionnaire (MSLQ). 
 

 
Fig. 3. E-course's central channel tabs 

In detail, within the "Posts" tab, students had access to 
educator’s announcements (Fig. 4). In the "Files" tab, 
students had access to the learning resources of the e-
course, including the video recordings of the e-class 
sessions. 

 
Fig. 4. Announcement in the “Posts” tab on MS Teams platform 

In the "Class Notebook" tab, students utilized the OneNote 
application, which is seamlessly integrated into the 
Microsoft Teams platform, to compile a comprehensive list 
of supplementary learning resources (Fig. 5). Furthermore, 
by navigating between the “Class Notebook” sections, they 
also had access to the resources of other teams. 
Additionally, in the "Class Notebook" tab, each team wrote 
a paragraph describing their experience working with the 
Problem-Based Learning method. In the "Team Declaration" 
tab, students declared the composition of their team by 
completing the corresponding form using the Microsoft 
Forms application, which is integrated into the Microsoft 
Teams platform. The "Assignments" and "Grades" tabs are 
used for uploading assignments and evaluating submissions 
(deliverables).  

 
Fig. 5. "Collaboration Space" section in the "Class Notebook" tab 
on the MS Teams platform. 

As mentioned above, a separate team was created for each 
group of students, with the following tabs: “Posts”, “Files”, 
“Plan”, and “Meeting Notes”. In the “Posts” tab, students 
communicated by exchanging written messages and files. In 

the “Files” tab, students had access to learning resources 
and the ability to upload and exchange their work. In the 
“Plan” tab, students recorded their individual progress on 
tasks based on their roles using the user interface of the 
Microsoft Planner application, which is integrated into the 
Microsoft Teams platform. Additionally, it should be noted 
that in the user interface of the Microsoft Planner 
application, tasks for each role had different colors (red, 
yellow, blue), corresponding to the three different roles 
(leader, analyst, developer) (Fig. 6).  

 
Fig. 6. Task assignment in Microsoft Planner's user interface. 

This color-coding system made it easy to identify tasks 
assigned to each role. Finally, in the “Meeting Notes” tab, 
students could take notes during their team meetings. 

IV. RESULTS  

To measure students' motivational orientations, we 
utilized a modified version of the Motivated Strategies for 
Learning Questionnaire (MSLQ). The internal consistency of 
the pretest and posttest questionnaires was assessed by 
calculating Cronbach's alpha coefficients. Reliability analysis 
showed that all three sub-scales (intrinsic goal orientation, 
extrinsic goal orientation, and self-efficacy for learning and 
performance) had acceptable levels of internal consistency, 
with Cronbach's alpha values ranging from 0.72 to 0.94. 
These values are within the expected range reported in the 
MSLQ manual by Pintrich et al. [39]. The statistical analysis, 
we conducted through the IBM SPSS statistical software in 
version 23 and the significance level was set to 0.05. 

Evaluating students’ motivational orientations  

In this study, the Wilcoxon signed rank test was conducted 
to assess the effects of the ”Break the Code” e-course, which 
was designed along the lines of the Problem-Based Learning 
(PBL) method, on students’ motivational orientations. The 
Wilcoxon Sign Rank Test was preferred, due to a non-normal 
distribution (Shapiro-Wilk test, p <.05) in all three motivation 
factors: intrinsic goal orientation, extrinsic goal orientation, 
and self-efficacy. The effect size (r) for the Wilcoxon signed 
rank test was also calculated by using the formula: r=z/√N 
(r: effect size; z: z value; N: total number of pairs). Table 3 
displays the descriptive statistics for the motivational 
orientations before and after the e-course, as well as the 
results of the Wilcoxon signed rank test. 
Table 3: Wilcoxon sign rank test results of students’ motivational 
orientations before and after the experimental intervention. 

 Pretest   Posttest    
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Subscales Mean Std.  Mean Std.        
Z   

 p 

Intrinsic goal 
orientation 

5.73 .68  5.97 .73 -
3.73a 

< 
.001* 

Extrinsic goal 
orientation 

5.37 1.12  5.37 1.11 -.53a .595 

Self-efficacy 5.03 1.08  5.42 .97 -
5.58a 

< 
.001* 

Note: *p <.05      

Given the above results, we can conclude that only the 
intrinsic goal orientation and self-efficacy subscales of MSLQ 
were significantly affected by the e-course. Further details 
for each of the students' motivational orientations are 
provided below. 

Intrinsic goal orientation 

The results revealed that intrinsic goal orientation scores 
were significantly higher after the intervention (Mdn=6.00, 
n=162) compared to before (Mdn=5.75, n=162), z=-3.73, 
p=.00 with a small effect size, r=.29. However, the small 
effect size of the differences between the students' scores 
on the intrinsic goal orientation scale in the pre- and post-
tests indicates that the suggested instructional approach 
may have the potential to foster their intrinsic motivation. 

Extrinsic goal orientation 

The results revealed no significant difference in student 
extrinsic goal orientation scores before (Mdn = 5.50, n=162) 
and after (Mdn = 5.50, n=162) the intervention, z =-0.53, p 
=.59 with a small effect size <.01. 

Self-efficacy for learning and performance 

The results revealed that self-efficacy for learning and 
performance score were higher after the intervention 
(Mdn=5.63,n=162) compared to before (Mdn=5.13, n=162), 
z=-5.58, p=.00 with a medium effect size, r= .31. 

Evaluating students’ engagement 

The engagement of students was assessed using the 
cross-team analytics report feature provided by the 
Microsoft Teams platform. This feature records the total 
number of posts, replies, and reactions, as well as the total 
number of active users. It also includes a trend line that 
shows the team activity during the specified time period. 
Fig. 7 displays a significant increase in the total number of 
posts, replies, and reactions after the e-course completion. 

 
Fig. 7. Comparison of the total number of posts, replies, and 
reactions before and after the experimental intervention. 

Moreover, after completing the "Break the Code" e-
course, there was a noticeable increase in the total number 
of active users per day during the specified period. Fig. 8 
above illustrates the effectiveness of the intervention in 
promoting students' participation. 

 
Fig. 8. Comparison of the total number of active users over time 
before and after the experimental intervention 

Overall, considering the increase in the number of posts, 
replies, and announcements, as well as the increase in the 
total number of active users, the intervention had a positive 
impact on students' engagement. 

Evaluating students’ perceptions towards the Problem-
Based Learning method 

Students' perceptions towards the Problem-Based 
Learning method were assessed through an open-ended 
question. They were asked to collectively describe their 
personal experiences of working with the PBL method after 
completing the e-course. This open-ended question was also 
used to enhance the results of the MSLQ questionnaire. 

The exploration of students' answers is conducted using 
the inductive technique of content analysis. Specifically, the 
researchers use participants' own words to code their 
responses, ensuring a precise interpretation. This method is 
commonly used to analyze students' perceptions of their 
motivation and learning strategies in a specific learning task. 
Moreover, the transcripts were independently analyzed by 
the researcher and a doctoral student. Initially, each reader 
reviewed the transcripts to identify common themes in the 
participants' responses. They then met multiple times to 
discuss, compare, and refine these themes until they 
reached a consensus. This process resulted in the three 
distinct themes, which are presented below (Table 4). 
Table 4: Coding categories for students’ perceptions towards the 
PBL method. 

Category Brief 

description 
Exemplary statement 

1.Knowle
dge 

1.1 
Development of 
an encryption-
decryption 
program 

We [acquired new knowledge] regarding 
[encryption] and [decryption] throughout 
this project. 

2.Skills 

2.1 
Collaboration 
and teamwork 

We developed [skills in collaborating] with 
new individuals. 

2.2 
Communication 

We had the opportunity to [get to know 
each other] and [establish 
communication]. 
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and exchange 
of ideas 

2.3 Role 
distribution and 
assignment of 
responsibilities 

Everyone [fulfilled their respective role], 
resulting in the [efficient completion of the 
project] without any tension. 

2.4 Information 
search and 
evaluation 

We acquired the [skill of searching] for 
online resources and [identifying the most 
reliable] and relevant [information] that 
helped us accomplish our project. 

2.5 Use of the 
Microsoft 
Teams platform 

We learned many new things, and one of 
them was the [familiarization] of all team 
members [with the Microsoft Teams 
platform]. 

3.Attitud
es 

3.1 Intrinsic 
goal orientation 

This project allowed us to [engage] with a 
[very interesting] topic. 

3.2 Extrinsic 
goal orientation 

By completing this group project, we are 
getting closer to achieving our main goal of 
[performing well] on the [final exams]. 

3.3 Self efficacy 
for learning and 
performance 

Despite the difficulties we faced while 
working on a demanding program, we[ 
managed to successfully complete it], and 
we are [extremely pleased with the 
outcome]. 

 

Knowledge 

This theme includes responses noting that in the context 
of the PBL method, learners had the opportunity to enhance 
their knowledge regarding the development of encryption 
and decryption applications. For example, one team noted 
that: we had the opportunity to [delve deeper into 
encryption] and [expand our knowledge]. 

Skills 

This theme includes references noting the development 
of soft skills through the PBL method. For example, one team 
noted that: we developed [skills in collaborating] with new 
individuals. Another team mentioned that: we had the 
opportunity to get to know each other and [establish an 
effective communication]. Also, the role distribution was 
highlighted by a team that noted: each team member [took 
on their own responsibilities]. Moreover, a team pointed out 
that: [finding credible sources] for the project helped us 
[successfully complete it]. Many of the teams also 
emphasized the utilization of the Microsoft Teams platform. 
For example, one team noted that: we had the opportunity 
to [familiarize ourselves with the application of Microsoft 
Teams]. 

Attitudes 

This theme refers to the students' motivational 
orientations. Most of the teams referred to the intrinsic goal 
orientation. For example, a team stated that: this project 
allowed us to [engage] with a [very interesting] topic. 
Another team highlighted the role of extrinsic goal 
orientation, noting that: completing this group project 

brings us closer to achieving our [main goal of performing 
well on the final exams]. Furthermore, another team 
highlighted the importance of self-efficacy for learning and 
performance. As they reported: there was excellent 
teamwork, flawless communication to [achieve the desired 
result], and [great consistency] in our scheduled meetings to 
[achieve the desirable outcome]. 

V. DISCUSSION 

The results presented in the previous section can be 
further discussed in terms of the three research questions. 
To what extent is the design and implementation of the 
"Break the Code" e-course aligned with the Problem-Based 
Learning (PBL) method and delivered through the MS Teams 
affects? 

R.Q.1.Students’ motivation 
This study examined the impact of the "Break the Code" 

e-course on students' motivation and engagement. It also 
explored students' perceptions towards the PBL method. 
The findings indicated that the proposed instructional design 
approach, based on the PBL method, had a positive effect on 
students' intrinsic motivation, self-efficacy, and no impact 
on students’ extrinsic motivation. This pattern of findings is 
consistent with that already reported in the literature [40], 
[41], [42]. The increase in students' intrinsic goal orientation 
could indicate that students enrolled in the PBL e-course 
because they were genuinely interested in it. Moreover, the 
increase in students' intrinsic goal orientation was also 
documented through the process of data triangulation, 
using both quantitative data obtained from the MSLQ 
questionnaire and the results of the content analysis of the 
students' answers to the related open-ended question. For 
example, as reflected in the words of a team: the research 
and the project were [quite interesting] for all of us. On the 
other hand, no statistically significant differences were 
recorded in the students’ extrinsic goal orientation, 
indicating that first-year students, at the beginning of their 
academic studies, are not affected by external rewards or 
grades. The above result is consistent with the fact that only 
one out of the 51 teams reported that: by completing this 
group project, we are getting closer to achieving our main 
goal of [performing well] on the [final exams]. Another 
crucial research finding is that the featured instructional  
approach enhanced students’ self-efficacy, as they gained 
confidence in their ability to solve problems and succeed in 
their group project. The increase in students' self-efficacy, as 
recorded from the statistical analysis of the MSLQ data, is 
consistent with the findings from the content analysis of 
students' perceptions towards the PBL method. For 
example, one team mentioned: despite the difficulties we 
faced while working on a demanding program, we [managed 
to successfully complete it], and we are [extremely pleased 
with the outcome]. 

R.Q.2.Students’ engagement 
According to the analytics data from Microsoft Teams 

platform, there was an increase in students’ engagement 
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before and after the experimental e-course. These research 
findings align with previous studies in the field of academic 
education, which have documented an increase in students' 
engagement after implementing the PBL method [43], [44]. 
Moreover, the increase in students' engagement was also 
documented in their perceptions of the PBL method. For 
instance, one team mentioned, we [gained interest] in 
something previously unfamiliar to us, such as cryptography. 
Another added: the topic of cryptography and decryption 
[fascinated us from every perspective]. Moreover, the 
recorded increase in the number of active users before and 
after the experimental intervention can be attributed to 
students actively engaging in learning processes and 
projects, especially when they find the subject matter 
interesting. 

R.Q.3. What are the students' perceptions towards the 
PBL method and the learning outcomes they felt they 
obtained? 

The proposed design for learning based on the PBL 
method had a positive impact on engaging students in 
finding solutions to real life work-based situations. These 
findings agreed with works done by Gijbels et al. [45] and 
Nerali et al. [46], where learning in PBL format promotes 
teamwork, collaboration and improves the communication 
and the interaction among the group members. 
Furthermore, other learning outcomes of the PBL method, 
such as the development of critical information retrieval 
skills and a deeper understanding of knowledge, are often 
cited as some of the main benefits of this approach [47], 
[48]. 

VI. CONCLUSIONS  

In light of the COVID-19 pandemic, educational 
institutions have increasingly adopted online learning across 
all levels of education. Consequently, educators are faced 
with the challenge of effectively utilizing the existing 
teaching methods in both synchronous and asynchronous 
learning environments to facilitate learning for students. 
However, when using video conferencing tools and learning 
management systems to support the whole learning 
process, learners usually lack motivation as the use of 
technology alone is a significant source of distraction. The 
purpose of the presented instructional design approach 
developed by this study in the context of “Break the Code” 
e-course, is to promote students’ motivation and enhance  
participation. Based on the results from the MSLQ survey, 
which were triangulated with the data from the MS Teams 
platform and the students' perceptions toward the PBL 
method, this study confirms that the featured instructional 
approach, tailored along the lines of the PBL method, 
effectively fosters student motivation and engagement. 
Furthermore, considering the students' perceptions of their 
work through the lens of the PBL method, the proposed 
instructional design for learning is not only effective in 
promoting learners' motivation and engagement but also in 
promoting learners' deeper understanding of knowledge 

and fostering crucial soft work-based skills such as 
collaboration and communication. However, since the 
current research design lacks a control group, the repetition 
of the research with a larger sample and the inclusion of a 
control group are recommended to enhance the validity of 
the research findings. 
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