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Abstract

In the curriculum for Bachelor of Science in Architectural Studies, Architectural Design subjects are the main
subjects, which are supported by other theory subjects. The Architectural Education pedagogy was
programmed with integration of the Architectural Design subjects with the theory subjects at all level.
However, the current situation of Covid-19 pandemic has made it a challenge to integrate the environmental
conscious design subjects with design subjects. The theory subjects were taught with very minimal or no
integration with Architectural Design subjects. The Architectural Education pedagogy was programmed to In
the Department of Architecture, quality education is not only educating the students to design with aesthetic
value but also with an environmentally conscious attitude. This study evaluated the impact of integrating
environmental BIM analysis with studio design project in Semester 5, final year architecture programme. This
study consists of two objectives. The first objective is to evaluate the students’ perception on the importance
of integrating the environmental BIM analysis with their studio design project in Semester 5. The second
objective is to evaluate students’ perception on how the environmental BIM analysis improved their
knowledge in architecture. The case study was the Department of Architecture, International Islamic
University Malaysia. Part of the University’s mission is to provide quality education and produce responsible
graduates and khalifahs. The selected sample students were Year 3 final year students who have completed
basic Revit modelling course in Year 2. A quantitative analysis was conducted by distributing survey
questionnaires to the students and 42 students responded to the survey. In conclusion, students found that it
is important to integrate the environmental BIM analysis with their studio design project. They also agreed
that the environmental BIM analysis improved their knowledge in architecture, particularly in environmental
science and passive design strategies. This integrated environmental BIM analysis has guided the students
into becoming responsible architects, designers and decision makers, for a sustainable future.
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1 INTRODUCTION

Ludwig Mies van der Rohe has stated the importance of education in producing responsible graduates in his
quote “If teaching has any purpose, it is to implant true insight and responsibility. Education must lead us
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from irresponsible opinion to true responsible judgement. It must lead us from chance and arbitrariness to
rational clarity and intellectual order.” (Mies van der Rohe, 1938).

This quote is in-line with the higher-education mission in preparing the next generation of thinkers and
responsible decision makers with lifelong skills. This study is intended to tackle several issues. In response
to the United Nations Sustainable Development Goals no 4 Quality Education, 11 Sustainable Cities and
Communities and 13 Climate Change, this study is intended to promote quality education in providing future-
skilling for the future thinkers in this digital era. This study is also intended to produce responsible designers
that implement environmental conscious in their design process. Besides that, this study is to guide the
students to become Role Players that integrate climate change measures into planning and decision making.

1.1 Problem Statement

The first issue was related to the students’ awareness on the importance of designing an environmental
responsive building project. The second issue was related to the students’ inability to integrate their
environmental science knowledge with their architectural knowledge when designing a building project.

1.2 Aims and Objectives

This study aims to evaluate the impact of integrating environmental analysis into the students’ design project
with the aid of BIM Revit Insight environmental software. The first objective is to evaluate the students’
perception on the importance of integrating the environmental analysis with their studio design project in
Semester 5. The second objective is to evaluate students’ perception on how the environmental BIM
analysis improved their knowledge in architecture.

2 LITERATURE REVIEW
2.1 Integration of studio-based project with theory courses

Architectural Design Studio courses as the core architectural courses. They require careful planning to
determine the contents and delivery method. Environmental sciences and social sciences in the built
environment, apart from planning its hierarchy strategy of learning scale (of size and complexity) and from
one level to another, Architectural Design courses also require proper management for suitable delivery
according to the level of study for every semester. Each semester includes the management and
preparation of the project content as "problem-based" or the "case study" that should be in accordance to
the level of study and indicated in the course outline; management on the process of its delivery and
monitoring, including briefing, studio trips, input lectures, and workshops; management of setting
assessment standards, conduct assessment, rationalization of the marks and management of the resources
itself -staff and students, so that content and process is integrated and taught in every student as the focus.
(Nawawi et al., 2014)

To maintain the relevancy of the offered theory courses with that of the counterpart of studio projects, each
theory course is coupled with a specific level of studies for effective integration with concurrent studio
projects. The integration allows greater flexibility and diversity in the teaching delivery method and allows
students to relate their knowledge to the industrial practice through problem-based design studio tasks.

In this context, for example, the integration of the theory course Environmental Conscious Design with
relevant studio projects is vital as each studio at the undergraduate level, from year one until year three, the
students are required to apply appropriate environmental and climatic considerations based on the location
of their project. The range of applications can start from passive design strategies to avant-garde
technological solutions so that the project's outcome is sensitive towards the sustainable issues arising
rapidly in the current century. Within the limited period of the design studio, where the students are to learn
to ideate their design solution until formal visual presentation, it is not always feasible to go into the details of
environmental issues related to the project. This is where the aid from theory courses like Environmental
Conscious Design comes in handy and lets the student explore in great detail how to design a contextual
building by considering the location, climate, and other relevant issues for the project.

2.2 Environmental Conscious Design Course

This course is one of the core courses for Bachelor of Science in Architectural Studies at IIUM. It
encompasses the study of energy-conscious development in designing a safe and environmental-friendly
architecture as inspired by the Quran and Sunnah. It emphasizes energy-efficient design relying on natural
resources such as wind, solar, water, and building material by energy transformation, conservation, and
application in buildings. The study will focus on sustainable ecological studies, energy conservation, and
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architectural passive design strategies. There are three expected learning outcomes of this course. Learning
Outcome 1 is able to describe the responsibilities of architects in supporting ecological and energy
conservation in their design. Learning Outcome 2 is able to display skills based on site measurements, lab or
computer experiment in solving environmental conscious problem. Learning Outcome 3 is able to apply
simple energy-conscious design solution inspired by the Quran and Sunnah. Enhancing the quality of design
projects of their current design studio projects of the semester using state of the art technology (Department
of Architecture, 2018).

2.3 The Significance of Environmental BIM Analysis in Architecture Education

The twenty-first century has posed the building and construction industry the challenge to adopt an effective
climate-friendly practice as part of the sustainable development goals set by the United Nations. Undeniably,
adopting a practical approach should start from academia, where the next generation of architects and built
environment professionals are trained. Building information modelling (BIM) proves to be the new spearhead
to achieve climate-sensitive designs from the very beginning of the design process until the final product
through its integrated environmental analysis tools. (Alhamami et al., 2020) . Sadly, the adaptation of these
tools is happening in the field of construction industry rather than within academia. As a result, the new wave
of graduates in built environment discipline fails to equip themselves with practical tools and training when
they step into the industry.

Successful integration of environmental BIM analysis in architecture education depends on several aspects,
i.e., the infrastructure provided by the institution, curriculum, available expertise, etc. On top of these, the
vision and mission of the institution must also support a dynamic paradigm of pedagogical changes to
incorporate the needs of the ever-evolving built environment industry. (Fadjar Maharika et al., 2020). Another
issue is a lack of study on how to effectively integrate the course that deals with environmental BIM analysis
in architecture education within the existing curriculum. Hence, the attempts remain subjected to continuous
improvement based on trial and error. Prior study shows that such integration is challenging and complex.
One possible way to accommodate the topic is to update existing courses closely related to studying the
environmental aspects of building design and the courses that teach computer-aided design. (Abdirad &
Dossick, 2016; Besné et al., 2021).

The built environment industry has seen a rapid transformation in the design and implementation process in
the last half-century due to BIM development. (Sampaio, 2021). How long will academia sustain without
playing a part in this rapid transformation? Young graduates in the built environment discipline can now have
more tools for environmentally conscious design available in their hands compared to the last century, which
offers greater automation and flexibility. (Abdelhameed, 2018; Salgueiro & Ferries, 2015) . Suppose the
curriculum lags to equip the students with proper tools. In that case, it's only a matter of time before the
traditional pedagogy will lose its relevancy in the dynamic field of the built environment in contemporary time.

3 METHODOLOGY

The methodology was structured to achieve two objectives; to evaluate the students’ perception on the
importance of integrating the environmental analysis with their studio design project and to evaluate
students’ perception on how the environmental BIM analysis improved their knowledge in architecture. Fig. 1
shows how the course plans for both subjects, Architectural Design and Environmental Conscious Design
Courses were integrated. However, prior to receiving the Architectural Design project brief, the students were
trained to use the BIM software, Autodesk Revit with Plug-In Insight.
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EnVIropmentaI Climati 9 Environmental Desi Desi
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Context concept Strategies Solutions
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Fig. 1. The integrated design process for Architectural Design Course with Environmental Conscious Design
Courses

The methodology chart is shown in Fig. 2. Assignment was given to the students at the same time of them
receiving the project brief. Students are able to understand the climatic context using the 3-dimensional sun
path analysis tool in Revit Insight (Fig. 3).
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Integration of Environmental BIM Analysis with Architectural
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Fig. 2. The methodology chart

Fig. 3. In Class exercise on understanding the climatic context with Autodesk Revit and Plug-In Insight.

After completing the demonstration of Autodesk Revit Insight, the students were assigned to an assignment
which was integrated with the design development of the Architectural Design Project. Students were given
the assignment to conduct Environmental BIM Analysis on their concurrent Architectural Design Project.
After they submitted their assignment at the end of semester, survey questionnaires were distributed to the
students. The survey responses were then analyzed and discussed. Finally, conclusions were made based
on the data analysis and discussions.

3.1 Sample of Studies

The sample of studies consists of Semester 5 Architecture students from Department of Architecture,
International Islamic University Malaysia (IIUM). The total number of responded samples was 44 students.

4 FINDINGS
4.1 Students Sample Works

Prior to the Architectural Design Project, the students carried out an environmental BIM analysis on a case
study building. Fig. 4. shows the product of the environmental analysis.
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Shadow study

Figure 5.1.5 (5): 8:004AM - More direct sunlight enter to praying area

wi i
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1 shows the plan of the analysed praying area at 5 pm on 10th Jamuary.
shows the plan analysis of the analysed praying area at 10 am of 10th Janvary.

Fig. 4. Environmental BIM analysis on case study building, The Honeycomb Mosque in Indonesia, using
Revit Insight.

A the end of Architectural Design Project, students are required to produce a poster of Environmental
Conscious Design studies which consists of the integrated environmental BIM analysis on the architectural
design project. Fig. 5. shows a sample of the assignment product.

DAYLIGHTING €10 240 FL00R PLAN

Glazed windows with exterior vertical louvers were installed on the northwest wall
of the female prayer area to allow daylighting and the northeast walls also were constructed with wide opening.

The daylighting analysis diagrams.

Daylight llluminance (lux) Analysis was conducted on a single- day from sunrise to sunset, 19th December between
7.12 am and 7.08 pm to analyse the impacts on the result to represent the average annual reading.

The analysis stated daylighting  The analysis stated daylighting The analysis stated daylighting ~ The analysis stated daylighting
received on the floor area received on the floor area received on the floor area received on the floor area
in range of 1000 - 1600 lux. in range of 600 - 1000 lux. in range of 800 - 1400 lux. in range of 0 - 800 lux.

The an avarage amount of daylight is ranging from 500 lux to 1000 lux and it is applied on the floor level at the
selected area between 12 pm to 6 pm. This result is expected, as shading devices are sufficient along the
openable wall and exposed area from the inside.

Fig. 5. Sample of student’s work on the integrated environmental BIM analysis on the design project.
(Source: Sali Amalia, 2020)
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4.2 Students’ Survey Feedback

Overall students’ responses are positive. This paper focused on the responses from the three survey
questions. The first question was How important are the assignments given for AAR 3180 Course to your
architectural knowledge overall? Fig. 6. shows that all of the respondents finds the assignment important to
the architectural knowledge.
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Assignment 2 - ENVIRONMENTAL CONSCIOUS DESIGN |... Assignment 3 Paper - ENVIR....

Fig. 6. The responses to Question 1 How important are the assignment given for AAR 3180 Course to your
architectural knowledge overall?

The second question was How important are the assignments given for AAR 3180 Course to your Studio
Design Project? Fig. 7. shows that all respondents agreed that the assignments are important to their studio
design project.
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Fig. 7. The respondents to Question 2 How important are the assignments given for AAR 3180 Course to
your Studio Design Project?

The third question was How much have the assignments given for AAR 3180 Course improved your
knowledge in Architecture? Fig. 8. shows that all respondents finds that the assignments given have
improved their knowledge in architecture.
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Fig. 8. The respondents to question 3 How much have the assignments given for AAR 3180 Course
improved your knowledge in Architecture?
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Table 1. Other additional comments from the respondents

Respondents Other Additional Comments

Respondent 1 “Every lecture and input that madam give to us very useful and informative to guide
us in our design studio and ecd assignments”

Respondent 2 “Everything is good during the process :D”

Respondent 3 “Thank u so much madam. It was very interesting class. | really enjoy it using the
revit insight”

Respondent 4 “Fun course overall :)”

Respondent 5 “I love this subject. New thing | had learn especially the insight revit, very useful for

my design project, thank you for teaching us, "

Table 1 shows the additional comments given by the respondents. From the comments, it can be seen that
the students not only gained knowledge but also felt satisfied, positive and happy with the teaching and
learning experiences of the integrated assignments.

5 CONCLUSIONS AND RECOMMENDATION

The first conclusion answers the first objective which is to evaluate the students’ perception on the
importance of integrating the environmental analysis with their studio design project. After going through the
integrated design and learning process, majority of the students found that it is important to integrate the
environmental BIM analysis with their studio design project. The second conclusion answers the second
objective, which is to evaluate students’ perception on how the environmental BIM analysis improved their
knowledge in architecture. After completing both the Course Assignment and Design Project, the students
agreed that the environmental BIM analysis have improved their knowledge in architecture, particularly in
environmental science and passive design strategies. This integrated environmental BIM analysis have
guided the students into becoming responsible architects, designers and decision makers, for a sustainable
future. As quoted by Plutarch, “The mind is not a vessel to be filled, but a fire to be kindled” (Sanusi et. al,
2013).
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