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Abstract

The project-based learning (PBL) approach has become increasingly
popular in higher education institutions as a strategy that promotes
deep learning, critical thinking and problem-solving skills among
students. This study focuses on assessing the competence of
architecture students towards project-based learning (PBL) strategies
in improving the knowledge, skills and attitudes of architecture
students at UiTM. Using a quantitative approach with descriptive
analysis and inferential analysis of differences, the results of the study
show that the average amount of architecture students' competency
constructs for project-based learning strategies (PBL) in architecture
courses at UiTM reached a high interpretation. In addition, the study
found that there was no significant difference in the knowledge, skills
and attitudes of architecture students based on gender. Competence in
PBL strategy is obtained uniformly among male and female students.
The implications of this study have a positive impact on the knowledge,
skills and attitudes of architecture students. Focusing on the
development of technical and soft skills, curriculum alignment with
industry, and increasing positive attitudes towards PBL are the keys to
effectiveness. It is necessary to increase the use of PBL with training of
teaching staff, provision of resources, and adequate support. Continuous
and formative assessment is important in improving the quality of PBL
learning at UiTM. As a suggestion for further research, the researcher is
advised to conduct a qualitative study to obtain additional information
beyond the scope of this study. This study may include aspects of
knowledge, skills, and attitudes, aiming to contribute to strengthening
student competence through PBL strategies in teaching architecture in
the future.

1. Introduction

Project-based learning (PBL) in universities focuses on deep learning, critical thinking, and problem-
solving skills. According to Helle et al. (2006), PBL involves the active involvement of students in the planning,
implementation, and reflection of projects that foster responsibility for learning. In the field of architecture, PBL
allows students to apply theoretical knowledge in real-world projects, improving understanding and mastery of
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the course (Mansor et al, 2018). A study by Ozkar and Demirkan (2018) shows that PBL in architecture
education can improve students' creativity, design thinking, problem solving, and collaboration skills. Project-
based learning is also proven to increase the motivation and learning experience of architecture students at
university (Petersen & Lazzari, 2019; O'Leary & Diezmann, 2018). Effective implementation of PBL requires the
support of the instructor as a facilitator and project leader, ensuring students achieve the desired learning
outcomes (Mochizuki, 2019).

This study aims to evaluate the competence of architecture students on project-based learning (PBL)
strategies in architecture courses at UiTM. The objective of the study includes the identification of student
competencies from the aspects of knowledge, skills, and attitudes through PBL, while evaluating the differences
between male and female students. The research questions involve aspects of knowledge, skills, and attitudes of
architecture students as well as gender differences like what is the competence of architecture students at UiTM
through PBL project-based learning from the aspect of knowledge? what is the competence of architecture
students at UiTM through PBL project-based learning from the skills aspect? what is the competency of
architecture students at UiTM through PBL project-based learning from an attitude aspect? what is the
difference between the knowledge, skills and attitudes of architecture students based on gender?. The scope of
this study focused on the assessment of student competence, including academic knowledge, critical thinking
skills, communication skills, problem solving, and attitudes towards PBL. The study also focuses on the
differences between male and female students in the context of PBL. By analyzing the dimensions of students'
knowledge, skills, and attitudes, this study provides a comprehensive view for improving learning strategies in
the architecture curriculum at UiTM.

1.1 Architectural Student Knowledge

Architectural students need to acquire academic knowledge through their educational experiences, with the
quality of teaching and the expertise of educators significantly impacting the acquisition of academic knowledge
(Hattie, 2009). Academic knowledge serves as the foundation for architectural learning, encompassing an
understanding of design principles, architectural history, and construction technology (Ching, 2014). Ideas play
a crucial role as a bridge between knowledge and creativity in architecture, enabling the innovative application
of technical knowledge and creative elements to create dynamic architectural outcomes (Iwamoto, 2009).
Knowledge and ideas provide depth and creativity in architectural learning. Knowledge provides the
groundwork for understanding fundamental concepts, architectural history, and modern technology (Ching,
2014). Ideas form the starting point for architectural projects, helping to outline direction and give identity to
the design (Suhaili et al.,, 2013). Creative ideas play a role in exploring unconventional concepts and solving
architectural problems (Hanson & Hillier, 1984). Freehand sketching is an essential tool for expressing ideas
quickly (Lockard, 2007), and the use of technology in freehand sketching requires knowledge of digital
technology integration (Laseau, 2017). Specific knowledge is required for the use of technology such as CAD
software in building design (Krygiel & Nies, 2014). Knowledge of construction plans, construction techniques,
and project budgets is crucial for the success of design (Ching, 2014; Hinze, 2011). The importance of
fundamental aspects in implementing architectural projects, including project planning with comprehensive site
studies, also needs to be understood by students (Ballast, 2007). The combination of conceptual knowledge and
practical creativity shapes high-quality and innovative architectural students.

1.2 Architectural Student Skills

The practical application of theoretical knowledge, as emphasized by Ching (2014) and Iwamoto (2009),
is crucial in bridging the gap between theory and practical reality. Through practical experiences, individuals not
only apply the learned theories but also strengthen their understanding and enhance proficiency in using
theoretical concepts. Practical experiences also stimulate creativity and innovation, enabling individuals to
creatively solve problems without being confined to theoretical concepts alone (Suhaili et al, 2013). In the
context of architecture, the development of students' skills is essential. The use of various methods, such as
sketching skills, physical models, and architectural software, cultivates a diverse set of skills and encourages
exploration of different architectural styles (Ching, 2014; Iwamoto, 2009). Technical skills, including proficiency
in architectural software and 3D modeling, take precedence in meeting contemporary technological demands
(Chen and Wang, 2021). However, beyond technical skills, human skills such as communication, analysis,
problem-solving, and collaboration are equally important (Zahid et al., 2019; Hamzah, 2017). The significance of
continuous practice and skill development, particularly in freehand sketching, cannot be overlooked in
stimulating creativity. It aids in the conceptual development of architectural projects, allowing students to
express their ideas freely and creatively (Lockard, 2007; Suhaili et al., 2013). Overall, the practical application of
theoretical knowledge forms the foundation for professionalism in the architecture industry, ensuring that
theoretical concepts are effectively applied in practical contexts.
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1.3 Architectural Student Attitudes

Attitude refers to an individual's overall assessment or feelings towards an object, person, or situation. In
the context of architecture students, attitude encompasses their perspectives and feelings regarding their
studies, learning, and educational experiences. Studies indicate a positive relationship between students'
attitude, academic achievement, and motivation (Wang et al., 1993). The attitude of architecture students plays a
crucial role in the outcomes of architectural projects. Research suggests that positive and committed attitudes
directly influence project success, with proactive, creative, and collaborative attitudes leading to greater
achievements (Abdullah, 2021). Positive, committed, and creative attitudes of students significantly contribute
to each phase of architectural projects. Proactive approaches and a willingness to try new methods enhance the
quality of the final project outcomes, while a positive attitude towards learning correlates with improved
academic success (Rahim, 2018). Students' attitudes also impact their social interactions and well-being. A
positive attitude towards peers enhances social integration and cooperation in the classroom (Wentzel, 1997).
In architectural projects, collaborative attitudes and mutual trust among team members result in more effective
project outcomes (Ali and Sulaiman, 2019). Attitudes towards time management and responsibility play a role in
meeting project deadlines. Awareness of time and a respectful attitude towards project schedules contribute to
higher interpretations of achievement (Ali, 2021; Tan and Lim, 2019). Attitudes towards the educational
process, including perceptions of educators, influence student engagement and satisfaction. A positive attitude
towards educators fosters motivation, involvement, and academic success (Van Acker, 2016). Overall, the
attitudes of architecture students play a crucial role in academic achievement, project success, social
interactions, time management, and satisfaction in the learning process.

2. Methodology

The design of this study uses a quantitative approach through a survey method to collect data related to
the competence of architecture students towards project-based learning (PBL) strategies at UiTM. This study
involves planning a survey with the use of an online questionnaire as a research tool. This approach was chosen
to provide a brief overview of architecture students' behaviors, attitudes, and beliefs. A survey study is suitable
for obtaining data from a pre-selected sample, and hopefully provides enlightenment on the topic of the study. In
this study, the researcher focused on the student population of Universiti Teknologi MARA (UiTM) and used
population sampling techniques. The sampling technique of Krejcie and Morgan (1970) was used. A sample of
262 students was selected at random from the UiTM population of 794 people. Simple random sample selection
ensures that each individual in the population has an equal chance of being selected, providing high internal and
external validity to the sample. This technique is considered suitable for a variety of research settings without
requiring extensive knowledge of the population or complex sampling procedures. Researchers ensure a fair and
unbiased selection process by using random sampling techniques.

2.1 Instrument

In this quantitative study, data were collected using a questionnaire as the main research instrument. The items
in the questionnaire were designed based on the study's objectives and research questions. Questionnaires are a
commonly used tool for data collection in research. The contents of the questionnaire are detailed in Table 1.

Table 1 Questionnaires contents

Part Elements Number of Item
A Respondent Demographic Data 2

1. Gender

2. Campus
B Identifying the competence of architecture students at UiTM through 12

PBL project-based learning from the knowledge aspect.

C Identifying the competence of architecture students at UiTM through 12
PBL project-based learning from the skills aspect.

D Identifying the competence of architecture students at UiTM through 10
PBL project-based learning from the attitude aspect.
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For the form given to the students, it contains 4 parts which are part A, part B, part C, part D and part D.
Part A is about questions about the respondent's personal information which consists of questions related to
student demographics such as gender and campus. Sections B, C and D contain 10 -12 questions in each section
based on the stated objectives of the study, which are Part B is identifying the competence of architecture
students at UiTM through PBL project-based learning from the knowledge aspect. Part C is identifying the
competence of architecture students at UiTM through PBL project-based learning from the skills aspect. Part D is
identifying the competence of architecture students at UiTM through PBL project-based learning from the
attitude aspect.

3. Result and Discussion

A quantitative study investigating a survey of architecture students' competence through project-based learning
(PBL) strategies on knowledge, skills and attitudes based on the gender factor at UiTM.

This section is an analysis of respondents’ responses to the first research question, which is what is the
competence of architecture students at UiTM through PBL project-based learning from the knowledge aspect.
There are 12 items built in this construct to answer questions about architecture students' knowledge of
project-based learning (PBL) strategies. From the analysis of research question 1, the total mean of the
constructs the competency of architecture students at UiTM through PBL project-based learning from the
knowledge aspect is 4.09 and is at a high interpretation. Therefore, it can be concluded that architecture
students at UiTM have knowledge in implementing PBL project-based learning strategies.

Table 3 Mean value for knowledge

No Elements Mean, M Std. Deviation Interpretation

1. [ have basic knowledge in implementing projects. 4.10 0.67 High
I can recall past information to implement this project. 4.16 0.46 High

3. I can present interesting and creative ideas to 4.22 0.55 High
implement projects.

4. I can plan various ideas to implement a project. 4.13 0.53 High

5. I can evaluate ideas that arise from various 4.10 0.49 High
perspectives.

6. I can come up with ideas to implement projects 3.84 0.71 High
quickly.
I can translate the ideas I get in graphic form. 4.11 0.66 High
[ can translate the ideas I get in verbal form. 3.95 0.64 High
I can identify problems that may arise when 4.10 0.51 High
implementing a project.

10. Ihave basic knowledge of free sketching to implement 4.28 0.59 High
projects.

11. Ihave knowledge of using digital software such as 3.97 0.71 High
(Auto CAD, Sketch Up, Revit and others).

12.  Ican complete projects effectively through the ideas I 4.18 0.52 High
get.

Overall average amount 4.09 0.41 High

(N=262, Interpretation: Low = 1.00 - 2.33, Medium = 2.34-3.66, High = 3.67-5.00)

Table 4 shows the overall analysis for the second research question, which is to identify the competence of
architecture students at UiTM through PBL project-based learning from the skills aspect. There are 12 items
used to discuss research questions related to the skills of architecture students. From the analysis of this
research question 2, the overall average mean for the competence construct of architecture students at UiTM
through PBL project-based learning from the skill aspect is 4.32 and is at a high interpretation result. The
findings show that architecture students at UiTM have high skills in implementing PBL project-based learning
strategies.
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Table 4 Mean value for skills

No Elements Mean, M Std. Deviation Interpretation

1. I can put into practice the theoretical knowledge 4.25 0.54 High
learned practically and technically in the project.
[ can communicate well when implementing projects. 4.55 0.56 High
[ can cooperate and respond well together with 4.57 0.53 High
friends and lecturers when implementing projects.

4. I can give appropriate feedback to my friends when 4.36 0.52 High
doing group projects.
I can design various methods to carry out projects. 4.18 0.49 High

6. I can combine various methods to implement a 4.22 0.49 High
project.

7. I can detect problems that arise when implementing 4.21 0.48 High
projects.
I can make free sketches to implement projects. 4.44 0.53 High

9. Technological software such as Auto CAD, Sketch Up, 4.11 0.70 High
Lumion and others help me execute projects quickly.

10. I'was able to develop the assigned project 4.27 0.49 High
successfully.

11. Icandisplay the results of projects that have been 4.35 0.49 High
developed.

12.  Ican explain in detail the results of projects that have 4.38 0.53 High
been developed.

Overall average amount 4.32 0.35 High

(N=262, Interpretation: Low = 1.00 - 2.33, Medium = 2.34-3.66, High = 3.67-5.00)

Table 5 presents the analysis for the third research question, focusing on the attitude of UiTM architecture
students in PBL project-based learning. Based on 10 items, the overall mean score is 4.68, indicating a high
interpretation of attitude. This shows that the students have a strong positive attitude towards implementing

PBL strategies.
Table 5 Mean value for attitudes

Part Elements Mean, M Std. Deviation Interpretation

1. [ care about the progress of assignments and projects. 4.79 0.41 High

2. [ try to complete the project according to the set time. 4.50 0.52 High

3. [ get satisfaction after completing the project. 4.80 0.44 High

4. [ give priority to attending group discussion sessions. 4.67 0.51 High

5. I reject personal matters if there is a project 4.35 0.67 High
discussion session.

6. I question and answer with the lecturer in the project 4.63 0.54 High
discussion.

7. I concentrate while listening to the explanation from 4.74 0.46 High
the lecturer.

8. I refer to the project guide given before carrying out 4.64 0.48 High
the assignment.

9. I discuss with friends when I face a deadlock while 4.82 0.38 High
implementing a project.

10. Iam determined to get excellent results. 4.88 0.36 High

Overall average amount 4.68 0.31 High

(N=262, Interpretation: Low = 1.00 - 2.33, Medium = 2.34-3.66, High = 3.67-5.00)
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Table 6 show The Independent Sample T-Test was conducted to examine the difference in architecture students'
knowledge based on gender. The assumption has been met. Table 6 shows that there is no significant difference
between males and females in terms of the perception of architectural students' knowledge when implementing
Project-Based Learning (PBL) strategies at UiTM, as the significance value at both ends exceeds p= 0.05, i.e., (p=
0.12). The results of the Independent Sample T-Test for both groups indicate that the mean perception of
knowledge for male students (M = 4.13) is approximately the same as the mean perception of knowledge for
female students (M = 4.06). The difference between the means is very small, i.e, 0.07. The effect size (d) is
approximately 0.17, indicating a small effect size for social science effects.

Table 6 A t-test analysis between the knowledge of architecture students based on gender

Variables M SD t df p d

Knowledge of 1.57 239.97 0.12 0.17
architecture students at
UiTM regarding the
implementation of PBL
strategies
i. Male 413 0.34

ii. Female 4.06 0.47

Note: A 2-tailed significant value that exceeds 0.05 (P = 0.05) shows that there is no statistically significant
difference.

Furthermore, to examine the difference in skills among architecture students based on gender, an Independent
Sample T-Test was also conducted. Assumptions were met. Table 7 indicates that there is no significant
difference between males and females in terms of the perception of architectural students' skills when
implementing Project-Based Learning (PBL) strategies at UiTM. This is evident from the two-tailed significance
value exceeding p= 0.05, i.e., (p = 0.45). The results of the Independent Sample T-Test for both groups show that
the average skill perception for male students (M = 4.31) is approximately the same as the average skill
perception for female students (M = 4.34). The difference between the means is very small, specifically 0.03. The
effect size (d) is approximately 0.08, indicating a small effect size for effects in the social sciences.

Table 7 A t-test analysis between the skills of architecture students based on gender

Variables M SD t df p d

The sKkills of architecture -0.76 260.00 0.45 0.08
students at UiTM
towards the
implementation of PBL

strategies
i. Male 4.31 0.33
ii. Female 4.34 0.37

Note: A 2-tailed significant value that exceeds 0.05 (P = 0.05) shows that there is no statistically significant
difference.

An Independent Sample T-Test was also conducted to examine the difference in attitudes among architecture
students based on gender. Assumptions were met. Table 8 indicates that there is no significant difference
between males and females in terms of the perception of architectural students' attitudes when implementing
Project-Based Learning (PBL) strategies at UiTM. This is evident from the two-tailed significance value
exceeding p= 0.05, i.e., (p = 0.47). The results of the Independent Sample T-Test for both groups show that the
average attitude perception for male students (M = 4.67) is approximately the same as the average attitude
perception for female students (M = 4.70). The difference between the means is very small, specifically 0.03. The
effect size (d) is approximately 0.10, indicating a small effect size for effects in the social sciences.
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Table 8 A t-test analysis between the attitude of architecture students based on gender

Variables M SD t df p d

Attitude of architecture -0.72 260.00 0.47 0.10
students at UiTM
towards the
implementation of PBL

strategy
i. Male 4.67 0.32
ii. Female 4.70 0.30

Note: A 2-tailed significant value that exceeds 0.05 (P = 0.05) shows that there is no statistically significant
difference.

From the analysis of research question 4, no significant differences were found in the knowledge, skills, and attitudes of
architecture students based on gender. The obtained findings suggest that architecture students at UiTM exhibit
comparable outcomes in implementing Project-Based Learning (PBL) strategies.

4. Disscussion

The findings of this study indicate that architecture students at UiTM possess a high interpretation of knowledge
regarding the implementation of project-based learning (PBL). Foundational knowledge in architecture serves
as a cornerstone in the development of creative and innovative ideas. Students are required to master both
theoretical and technical elements, such as freehand sketching, which plays a crucial role as a medium for
expressing design ideas spontaneously and rapidly. Freehand sketching not only forms the basis of visual
communication in architecture but also contributes significantly to the creation of more creative and innovative
designs. Moreover, students are not merely implementers but also serve as creative thinkers who contribute to
the development of design ideas. This capability reflects their comprehensive understanding and application of
architectural principles. It is evident that UiTM architecture students do not only excel in theoretical knowledge
but are also capable of integrating this knowledge into real-life project execution. Knowledge and ideas are
applied holistically, leading to comprehensive and high-quality architectural outcomes.

The study found that architecture students at UiTM demonstrate a high interpretation of skill in executing
project-based learning. Two primary categories of skills were emphasized: technical skills and soft skills.
Technical skills include mastery of design principles, software applications, and structural understanding, while
soft skills involve communication, teamwork, leadership, and problem-solving. Students' ability to work
collaboratively and communicate effectively is a major strength in completing group tasks and producing high-
quality architectural projects. Effective communication and teamwork enable students to share perspectives,
adapt to different ideas, and resolve conflicts productively. Overall, the study shows that the combination of
technical and soft skills is crucial in ensuring student success in the field of architecture. Students who are well-
balanced in both aspects are better prepared to face the challenges of the professional world, which demands
not only technical proficiency but also strong interpersonal intelligence.

The results of the study indicate that UiTM architecture students have a positive attitude towards project-
based learning. This attitude encompasses commitment to tasks, teamwork spirit, and a strong desire for
academic excellence. Student attitude plays a vital role in the successful implementation of projects, particularly
in a learning environment that emphasizes active student participation. Students who are diligent in completing
assignments, willing to work overtime, and do not easily give up tend to produce higher quality work.
Additionally, peer discussions strengthen the collaborative learning process, where students exchange ideas and
critically refine concepts. A culture of creative and open-minded thinking among students forms the foundation
for a healthy learning attitude in architectural education. This study confirms that a positive student attitude in
the context of PBL is a key contributing factor to learning success and should be prioritized when planning
teaching and learning strategies.

This study also examined gender-based differences in students’ knowledge, skills, and attitudes. An
independent sample t-test analysis showed no significant differences between male and female students in all
three aspects. This indicates that proficiency in project-based learning is equal regardless of gender. While
previous studies have suggested that female students may perform better academically, the results of this study
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suggest that in the field of architecture, individual ability, rather than gender, determines potential and
achievement. This outcome may be attributed to the selective admission process at the faculty interpretation,
where only students who meet specific criteria are accepted into the architecture program. The evaluation
process, which includes portfolio reviews, entrance exams, and interviews, ensures that only capable and
promising candidates are admitted. In conclusion, the equitable and comprehensive student selection process
helps ensure that there is no significant gender gap in knowledge, skills, or attitudes. These findings support the
argument that success in architecture is more closely tied to talent, passion, and commitment than to gender.

5. Conclusion

This study has elucidated the assessment of architectural students' competence through Project-Based
Learning (PBL) strategies concerning knowledge, skills, and attitudes based on the perceptions of architectural
students at UiTM. The research findings indicate that architectural students at UiTM master the aspects of
knowledge, skills, and attitudes towards PBL strategies. The analysis of the study's findings, namely the overall
mean for each aspect studied, is at a high interpretation, based on the established minimum scale values. Among
the emphasized aspects in this study are knowledge, skills, attitudes, and gender differences. Although overall
interpretations of knowledge, skills, and attitudes of students in this study are at a high interpretation, there is
still room for improvement that needs to be addressed by UiTM academics to enhance the learning performance
of architectural students. In conclusion, it can be deduced that studies like this need to be continued to make
improvements and identify issues related to project-based learning. Moreover, with studies like this, it can assist
the leadership and academic staff at UiTM in refining project-based learning strategies in the field of
architecture in the future. Therefore, continuous efforts are needed not only from UiTM academics but also from
students to strive for the best in improving the quality of architectural project-based learning strategies.
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