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In my present capacity, I've focused on two key areas: firstly, advancing
innovative educational technologies and creating dynamic smart classroom
ecosystems, and secondly, contributing significantly to building technology,
emphasizing science-driven design, construction, and operational approaches
for enhanced performance, resource efficiency, occupant wellbeing, and
equity in construction. My adoption of the Studio Oriented Learning
Environment (S.0.L.E) methodology in architectural education reflects my
commitment to pioneering pedagogy and addressing multifaceted
architectural challenges.

My achievements in architectural education, marked by several prestigious
awards including the 1st Prize for Teaching Innovation and numerous Gold
Medals, demonstrate my dedication to pedagogical innovation. In the realm of
building technology, my research on prefabricated mass housing in Malaysia
and my contributions to the Malaysian Construction Research Journal
highlights my interdisciplinary approach to sustainability in architecture.
Joining MIT’s Department of Architecture would be an exceptional
opportunity to leverage my expertise in these areas, contributing to the
institution's goals of addressing the population crisis through transformative
architectural solutions.
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Innovation in architecture pedagogy

This particular Portfolio will be focused exclusively on one of the courses |
have been teaching for several years now. The courses selected are ARC5001
& and ARC5002 (Architecture Design Studio), which is a mandatory
component of the Master of Architecture program offered by Universiti Putra
Malaysia. Over the years, this course has been attended by an average of 30 to
40 students per year. It is worth noting that, to complete this course, students
are required to achieve a minimum grade of B. Furthermore, it is important to
mention that ARC5001 serves as a prerequisite to ARC5002, meaning that
students must successfully pass the former before they can progress to the
latter.

As an instructor, | have had the privilege of teaching this course for several
years now, and have had the opportunity to refine and develop my teaching
methods over time. Through this Teaching Portfolio, | aim to provide a
comprehensive overview of my teaching approach for this course, which
includes my teaching philosophy, instructional strategies, assessment
methods, and student outcomes. This portfolio not only demonstrates my
commitment to excellence in teaching but also highlights my ability to adapt
and improve my methods to meet the changing needs of students over time.
Ultimately, my goal is to help students develop the knowledge, skills, and
critical thinking abilities necessary to succeed in the field of architecture and
beyond.
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The Board of Architects Malaysia has
outlined several program education
outcomes that are expected of
students who complete the Master of
Architecture program in Malaysia.
These outcomes are intended to
ensure that graduates are well-
prepared to enter the workforce and
make significant contributions to the
field of architecture. Some of the key
program education outcomes that
have been identified by the board
include:

* Knowledge and Understanding:
Graduates should have a strong
grasp of the fundamental
concepts and principles of
architecture, including design,
construction, technology, history,
and theory.

e Design Abilities: Graduates
should be able to apply their
knowledge of architecture to the
development of innovative and
effective design solutions that
address a wide range of
challenges and contexts.

e Communication Skills: Graduates
should be able to communicate
their design ideas and solutions
effectively using a variety of
media, including drawings,
models, and presentations.

¢ Professional Ethics and

Responsibility: Graduates should be
aware of the ethical and professional
responsibilities of architects and be
committed to upholding the highest
standards of integrity and
accountability.

Critical Thinking and Problem-Solving:
Graduates should be able to think
critically and analytically, identify
problems, and develop effective
solutions to complex design and
construction challenges.

Teamwork and Collaboration:
Graduates should be able to work
effectively in teams and collaborate
with other professionals to achieve
common goals.

Lifelong Learning: Graduates should
be committed to lifelong learning and
professional development, and be
able to adapt to changing
technologies, societal needs, and
design practices over time.
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The field of architecture and its
corresponding education is facing
numerous challenges, including societal
changes, environmental issues,
globalization, urbanization, degradation of .
natural environments, and increased > > ‘-’f , ¥ . -y
demand for public services, g . § 2
infrastructure, and housing. 25y il i

students in higher education must be
equipped with the knowledge and skills
necessary to develop innovative solutions. ==
This requires a new approach to ra 10 or o111 ke
architectural and urban design that aligns ¥omge | Sk | »
with the sustainability goals outlined in — —- .
the 2030 Agenda for Sustainable _
Development. With this in mind, students ™} rFLamoR se” .
must be trained to create spatial scenarios
and solutions that address contemporary
sustainability issues.

To effectively address these challenges, N "
2
‘.

The education of architects must adapt to
address the pressing challenges of social
transformation, climate change,
globalization, and urbanization, which
have significant impacts on existing ! .
environments and public services. This
requires equipping students with the
knowledge and skills to design inclusive,
safe, resilient, and sustainable cities and
settlements, in alignment with Sustainable
Development Goal 11. Additionally,
education must strive for inclusivity and
equity, in line with Sustainable
Development Goal 4.

Architects have a vital role in contributing
to the built environment and making
choices that positively impact the world
through sustainable design practices.
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The recent SDG Dhaka Declaration further emphasizes the importance of
architects in achieving all 17 of the UN Sustainable Goals. Considering the COVID-
19 pandemic, it is crucial to re-evaluate current approaches to architectural
education, curricula, and learning environments to ensure they effectively prepare
future architects for the challenges ahead especially post-COVID-19 (Architects,
2020).The studio-based learning, S.0.L.E (Studio Oriented Learning Environment),
combines the 'peeragogy' and 'cybergogy' approaches to propose a new way of
designing learning that emphasizes both peer-to-peer discussion and assessment
with the use of technology. This approach represents a significant departure from
traditional pedagogic methods and focuses on creating a learning environment
that mirrors the conditions in which professional architects work.

The design studio is a crucial component of architecture education, and it plays a
central role in fostering the knowledge, skills, values, beliefs, and habits necessary
for success in the field. A studio education is a collaborative process that involves
both educators and students, and it should reflect a shared set of understandings,
meanings, and assumptions. This collaborative approach helps students to
develop a comprehensive understanding of the design process, and it provides
them with opportunities to engage with the material and apply their knowledge in
real-world settings.

: m o
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The COVID-19 pandemic has presented
significant challenges to architecture
schools, particularly in terms of providing
traditional architecture education.
However, the pandemic has also led to a
reconsideration of existing teaching
methods, and there are now discussions
about how best to move forward in the
post-pandemic world. Despite the
challenges posed by the pandemic, the
design studio remains a critical
component of architecture education,
and it continues to play a crucial role in
shaping the future of the field. The
teaching theory behind the S.0.L.E
’ program is a combination of two
approaches, namely 'peeragogy' and
'cybergogy'. The term 'peeragogy' refers
to a style of learning that emphasizes the
role of peers in the learning process. It
YT views students as active participants in
2R .‘ g their own learning and encourages
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! ek | collaboration, dialogue, and mutual

¢
s
t
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support among peers. On the other hand,

iz I !
' cybergogy' refers to the use of
g technology to support and enhance
learning.

aee "",“\
-a .N_. =




drzackzairul.com.my

Statement of teaching model / theory

The S.0.L.E methodology integrates two approaches to develop a novel approach
to designing learning in the studio. This approach equally emphasizes peer
discussion and assessment, as well as the use of technology. The program creates
an environment that encourages active and collaborative learning and motivates
students to be actively involved in their own education. The figure below depicts
the conceptual framework of the S.0.L.E model, which is built upon the
fundamentals of studio education such as tutorial and sharing, lecture input, and
assessment. These fundamentals are used to guide the approach in the studio,
which is based on the principles of 'peeragogy' and 'cybergogy'.
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The use of technology in the S.0.L.E methodology serves several purposes. It
helps to facilitate communication and collaboration among students, as well as
providing students with access to a wide range of resources and tools that can
support their learning. Additionally, technology is used to provide students with
immediate feedback on their work, allowing them to learn from their mistakes
and make improvements in real time. In summary, the S.0.L.E program is based
on a teaching theory that emphasizes the importance of active, collaborative
learning and the use of technology.

My teaching philosophy is based on the belief that education should foster both
critical thinking and character development. | acknowledge that traditional
teaching methods, such as those commonly used in design disciplines, often rely
on a "folk pedagogy" that reinforces existing views and techniques through
personal experience and cultural tradition. While these pedagogies are important
for preserving shared ideas and practices, they can also perpetuate
unproductive behaviors and false beliefs, leading to misalignment between
teachers' beliefs about learning and the actual learning process.

To avoid these potential pitfalls, | believe it is crucial to engage in critical inquiry
and to question traditional practices. This requires a deep understanding of the
relationship between teaching and learning, and a willingness to explore new
methods and techniques that may be more effective. By doing so, | aim to create
an environment where students are encouraged to think intensively and
critically, and where they can develop the intelligence and character necessary
to achieve their goals.
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zoom 0

Before COVID-19 hit the entire world, | highlighted the importance of 'peeragogy’
and 'cybergogy' in studio teaching. The studio is a casual environment where
meeting times are stated, yet students assemble and disperse haphazardly; they
come and go 24 hours a day; and maintain complete and spacious work areas
(Powers, 2016). This is where S.0.L.E methodology mimics the real studio
environment by introducing several apps and technology readily available such as
Padlet and Trevo. | also described how architecture students can collaborate on
the technology platform without needing to meet face-to-face all the time.
Nonetheless, changing the way a studio has been managed for generations is
unusual, and changing to a new manner of teaching means disrupting the entire
learning process( figure 1). Thus, it was easier for theoretical subjects to shift to
online platforms than architectural studio design courses (Gillett-Karam, 2020).

Since COVID-19 struck without notice, studio teaching had to be redesigned so
that it could be organized completely online. The COVID-19 pandemic in 2020
caused a significant upheaval, necessitating a significant adjustment in the entire
process of teaching and learning at design studios (Komarzynska-Swiesciak et al.,
2021). Formal components of face-to-face interactions tied to physical content
were supplanted by digital content overnight. This replacement necessitated the
adaptation of these physical formats to new user profiles and technology (Fonseca
et al,, 2021b). COVID-19, a blessing in disguise, opened new potential in studio
teaching through innovative pedagogy. However, compared to the huge growth in
online education in all disciplines across the globe, architectural schools were
somewhat slow in offering design studios online (Fleischmann, 2021).
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The originality of this innovation is in discovering what has been discussed
following COVID-19 and how to proceed after the pandemic impacted studio
education. The big dilemma is whether to move forward or return to the status
quo. There are unavoidable needs and opportunities for pedagogical
adjustments and methods by employing online learning to supplement in-

person or face-to-face learning. It is acknowledged that such transformations
present both obstacles and possibilities.

i1
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Teaching strategies

The teaching strategy mentioned is to transition from folk-based education to one
that is more informed by outside sources, which requires criticism, reflection, and
knowledge, including knowledge of what constitutes knowledge, where it comes
from, and how it is formed. The objective of the S.0.L.E methodology is to
reinterpret constructivism as the epistemic basis for studio learning, improve
technology in the classroom with 'cybergogy' approaches, improve the social
cognitive part of teaching and learning in the studio, and generate architectural
graduates who are future-proof for the global market.

OBJECTIVE To reinterpret constructivism as the
5O LE methodology 2.¢ epistemic basis for studio learning

P
e ® @

To improve the social cognitive part of
Weaching and learning in the studio

To produce architectural graduates who
PRODUCE are future-proof for the global market

| proposed the use of the S.0.L.E. methodology in the design studio for M Arch
students (ARC5001 & ARC5002). The group for this proposal was chosen based on
the maturity and readiness of these master students to make decisions and
participate in the peer assessment process. In addition to being evaluated by the
tutors, | also proposed that a second assessment be conducted, with students
being given a percentage of their studio marks based on their participation in the
peer feedback and assessment process. As a means of motivating students to take
this process seriously, we implemented a system of incentives and merits for
students who put effort into their assessments and feedback. According to our
report, these incentives were effective in motivating students to strive for
excellence in this area.
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The S.0.L.E. methodology began with input lectures from the tutors. Prior to these
lectures, students were required to engage in pre-class reading and research. The
students were then divided into small groups, and design critiques were facilitated
by the assigned tutor. During this step, students shared books and reference
materials with their group. Next, the students participated in peer feedback and
assessment, evaluating their peers' work and designs within their groups. This
process is supported by the view of Lee and Hannafin (2016), which emphasizes
the importance of student participation in cultivating and developing their design
ideas with the support of peers and tutors.

®

ASYNCRONOUS @
INPUT LECTURE @ SPIDER WEB

TUTORIAL & SHARING

)

ASSESSMENT

The students in this project were given the freedom to discuss and present their
thoughts in a systematic way, working together with their peers to support a
constructivist learning approach. This approach involves scaffolding, in which
students actively construct their own knowledge from primary and secondary
sources rather than passively receiving and processing information. Research has
shown that involving peers in assessment can be beneficial, as it engages students
more actively and helps them become familiar with the rubrics and criteria used to
evaluate their work (Liu & Carless, 20086).
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Assessment strategies
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The assignment for each week was provided in the project brief. In this scenario,
the assessment process is designed to be more transparent and beneficial to the
students. It involves increased participation from the students and the
development of skills related to evaluation (Liu & Carless, 2006). The tutor will act
as a facilitator during studio hours and evaluate the students' performance,
leadership, and commitment throughout the semester program. The facilitator
plays a crucial role in helping students stay focused and involved in decision-
making, rather than just participating in class (Kim & Davies, 2014). To ensure that
the objectives of the S.0.L.E are met, the students were thoroughly briefed about
the project at the start and the project brief was carefully described and debated.
This ensures that the learning objectives are clearly captured in the studio design
output.
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Statement of creativity and innovation in T&L

The S.0.L.E methodology is unique in that it provides a system for teaching and
learning for design studios. It is founded on a solid theoretical framework that
includes design studio, problem-based learning (PBL), constructivism, social-
cognitive theory, and self-regulated learning (SRL) Within this context, the S.O.L.E
module proposes that meaningful and long-term improvements in design thinking
and behavior emerge as individuals work on a project and personal goals focused
at learning and building mastery. The following goals are pursued by the S.O.L.E
module:

Combining peeragogy + cybergogy (peers + technology)
Problem-based learning (PBL)

Experiential Learning (EL)

Echoing two further points (Problem-solving)

Critical reflection (evaluation)

Small group work (leadership)

How is it being implemented?

Combining' peeragogy' and 'cybergogy' refers to leveraging the benefits of
peer-to-peer collaboration and technology in the learning process. Peeragogy
involves learners working together in a collaborative, self-organizing manner,
while cybergogy involves using technology to support learning. By combining
these two approaches, students can work together online to share knowledge
and learn from each other using digital tools, thereby promoting collaborative
learning and increasing engagement.

Problem-based learning (PBL) through teaching approach that involves
students working in groups to solve real-world problems. This approach
encourages students to think critically, apply knowledge to practical
situations, and develop problem-solving skills.

Experiential learning (EL) through an approach that emphasizes learning by
doing, and encourages students to reflect on their experiences to deepen
their understanding. This approach helps students to connect theoretical
knowledge to practical experience and to develop skills such as critical
thinking, communication, and problem-solving.

Problem-solving encourages students to identify problems and come up with
solutions, they develop critical thinking and analytical skills that will help
them in their future careers.
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¢ Critical reflection involves evaluating and reflecting on the learning
experience, including the process and outcomes. This approach helps
students to identify areas for improvement and to develop metacognitive
skills that will help them become self-directed learners.

e Small group work in the studio approach involves dividing students into
smaller groups to work on collabarative projects. This approach encourages
leadership and teamwork skills and allows students to work more closely with
their peers to learn from each other.

PROBLEM BASED
LEARNING ITSELF

EXPERIENTAL ECHOING TWO
LEARNING FURTHER POINTS

SMALL GROUP
WORK

CRITICAL
REFLECTION

e The S.0.L.E Methodology for introducing SCL in the architecture studio is
based on three influential theories: Deci and Ryan's self-determination theory,
Grabinger and Dunlap's REAL model, and Lee and Hannafin's OLSit framework.
It focuses on involving students in their own learning, providing support,
scaffolding, and direction to produce a comprehensive studio experience. This
approach challenges traditional perceptions of studio instruction, feedback,
and project design, and deconstructs the design learning process to uncover
hidden relationships that influence student learning. The result is a new
understanding of what makes design learning effective and which factors are
most critical for achieving positive learning outcomes.
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Inaequate
1pts
D

Inadequate

Does not attempt or is unable to
complete design solutions. Unsuc-
cessful design sglution due to lack
of creative usSe of concept, limited
exploration of technique and/or
aPrplltatmn of principles. Little
effort to challenge creative boungd-
aries resulting in obvious or poorly
developed solution.

Inadequate

Does not attempt or is unable to
complete design solutions. Limited
understanding of experiential
quality of architectural form and
spac Eesu ting in Iargeiy unsuc-
cessful architectural 3olutions.
Significant problems with scale,
materiality, sequence, circulation,
enclosure or visual perception.

Inadequate

Does POI attempt or is unabledo
complete critical iterative produc-
tion. Inconsistent levels of critical
|Terative production res_ulnag ina
flawed and uneven design dévelop-
ment process. Regularly fails to
meet daily progress, attendance
Bnd participation requirements.

aes not document or respond to
critical input from class presenta-
tions in design iterations.

Inadequate

Does not attempt, or is unable to
complete design solutions, Signifi-
cant problems with presentation
materials and/or 1gec:i'mm ues result-
ing in unsuccessful level of design
communication. Major errors,
omissions, consistency or quality
prngl?m?,m dramn?s process and
models. Poor verbal communica-
tion inhibiting discussion beyond
rudimentary level.

Adequate

Funadamentally sound design solution
with moderately creative use of concept,
fundamentally appropriate lechnigue,
and adequale application of principles.
Solution shows some effort to challenge
craative boundaries with limited or
uneven SUCCess.

Adequate

Basic functional _und?rstan,ding of
experiential quality of architec-
tural form and space resulting in
fundamentally sound architectur-
al solutions. Moderate problems
with scale, materiality, sequence,
circulation, enclosure and or
visual perception.

Adequate

Consistent levels of critical itera-
tive production resulting in a
basic design development pro-
cess. Regularly meegs dan!gprog-
ress, atténdance and participa-
tion requirements. Usually shows
evidence of critical response
through basic !ﬁvel of gontunued
reseafch, sketchbook cocumen-
tation and iterative design devel-
opment.

Adequate

Basic competence in presenta-
tion materials and techniques
resulting in an acceptable level of
design communication of general
completeness. Presentation
materials showing basic elements
of degbl?n grganized and compre-
hensible. No'major errors, omis-
sions, consistency or quality
problems in drawings, proceéss or
models. Verbal communication
understandable resulting in basic
discussion of design solution.
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Leadership & entrepre-
neurship
How the student take
charge of his/ her own
education?

«Always takes initiative & accepts «Positive influence who always actively & passively partici-
responsibility for own actions. «Flexible, pates.

resilient learner who often helps others. «QOften encourages others to participate in class & team
«Self-motivated learner whois always  discussions.

prepared, on time, respectiul & follows -Able to explain purpose & content of labs & lessons to otl

class rules «Contributes ideas to help improve class discussions,
« Regularly helps motivate othersget  «Focused on task at hand, changes between tasks easily,
the best possible education. always helps others refocus on task.

<Assignments on time, above standard
work in quality and quantity,
«Emphasizes threat and opportunity of
the schemes and adopt aggressive
posture with potential competition

«Shows initiative often; takes responsi- sActively & passively participates in class & team discussic

bility for own actions. takes notes without prompting.

-Self-motivated learner who often «Encourages others to participate

helps others. «Always knows purpose & content of labs & lessons.
«Always prepared, on time, ontask, &  -Volunteers information appropriately.

asks for help when needed. -Always on task, encourages others stay on task.

«Assignments on time, always redoes  -Listens well & respects others
work to standard when needed.

«Respects others and class rules

«Strong inclination for competitive

program in the UTC

«Sometimes shows initiative «Engages in class/team discussions, takes notes when
-Takes responsibility for own actions  prompted.

most of the time. «Often knows purpose & content of Iabs & lessons.
-Motivated most of the time «Rarely needs reminder to be on task.

«Completes work redo’s, but not always «Listens to & respects others most of the time.

to standard. «Asks questions once in awhile

«Mostly respects others & class rules.

«0On time / Prepared most all the time.
———————————
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Teaching methodology
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Step 1: Lecture Input

Chan Kei Wern Tee Soon Hin CHONG YEM HE...

L
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Wong Yoong Sh... s Hwong Wen Jlie

During the first three weeks of the semester, the lectures focused on idea
generation and conceptual development based on precedent studies. Precedent
studies can help students find existing solutions to design problems, but they
should use them as a reference rather than copying them directly. The students
were given the topics for the lectures in advance, and the assigned tutors had the
freedom to choose the method of presentation that best suited their needs. This
could include media such as videos or YouTube videos, which were made
available to the students through the portal. In the following week, the lectures
will focus on the technical, structural, and service aspects of building design. One
of the strengths of the studio module is its ability to support multi-disciplinary
and integrated education. Technical topics may include the structural integrity of
the building, passive and mechanical systems, and sustainability elements.
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APR 13,2021 gu

URBAN
FORUM

Site 1- Banting

Site 2- Dengkil

Time: 2.00 pm - 4.30 pm

Venue: Dewan Rekabentuk, FRSB, UPM

aduauced arelitectune studes £

The studio can serve as a forum for
debate and discussion of various
issues that arise in the design
process, such as fire safety
requirements and mechanical
engineering services. The studio
master is responsible for ensuring
that the most important topics are
covered during the course of the
semester. This may involve
coordinating with other instructors
and subject experts to provide
relevant lectures and resources for
the students. The goal is to provide
a well-rounded education that
prepares students for the
challenges they will face in their
professional careers.
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Step 2 : Tutorial & Sharing

The group meets for 4-5 hours twice a week to discuss their progress and share
any materials they have found online or in print. The tutor observes the student's
participation in the class, including their feedback to each other and their level of
intellectual engagement and dialogue related to the rubrics and project brief
requirements.The sharing and peer feedback sessions are designed to empower
students to take a more active role in their own learning. These sessions help
students to better self-assess and make judgments about what they have learned
(Liu & Carless, 2006). Based on feedback from the student portal, this approach
has been effective in encouraging students to actively engage with and articulate
important issues related to their projects and tasks. Peer feedback can therefore
provide the enhanced understanding and critical assessment skills, which are
beneficial for students in a design course. Another advantage of sharing and peer
feedback is that students receive prompt feedback from their peers, rather than
waiting for comments from the tutor. However, we still encourage students to
verify their discussions with the tutor during separate tutorial sessions.
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Publication on teaching methodology

Defying tradition or maintaining A ny b

architecture

the status quo? Moving towards studio

education

a new hybrid architecture studio
education to support blended
learning post-COVID-19

Mohd Zairul
institale of Soeind Seience Studies, Unversitt Prtra Malavsia, Sevdang, Malaysta and
Faeulty of Desigm and Arcivitecture, Universiti Pretra Malaysia,
Serdamg, Malaysia, and
Mohd Azl and Aznida Azlan
Faculty af Desigm and Arclnfecture, Universsti Prtra Malavsia,
Serdang, Malaysia

Abstract
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L. Introduction
The field of architecture and its corresponding education are facing numerous challenges,

wichudmy socwdal changes, envimonmen tal wsues, globaleation, urbanpation, degradatonod s 0oe )
natural enviconments, and increased desnand for public services, infrastructure, and housing, Worndd Yol

To effectively address these challenges, students m higher education must be equipped with oo

The paper, "Defying Tradition or Maintaining the Status Quo? Moving towards a
New Hybrid Architecture Studio Education to Support Blended Learning Post-
COVID-19," examines the evolution of architectural studio education in response
to the COVID-19 pandemic. It explores the shift towards hybrid learning models,
combining traditional in-person instruction with online methods. The study
utilizes a thematic review to analyze literature on the subject, identifying key
themes like the feedback from COVID-19, new models for post-pandemic
education, and pedagogical innovations. The research highlights the challenges
and opportunities presented by this transition, emphasizing the need for flexible,
technology-integrated approaches to effectively prepare students for
contemporary architectural challenges. The paper aims to guide future
architectural education by aligning with the United Nations Sustainable
Development Goal 4, promoting inclusive, equitable quality education and lifelong
learning opportunities.
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Abstract

The innovative leasing strategy for affordable housing based on the circular ecanomy offers a
promising solution for sustainable housing that can minimize the environmental impact of the
canstruction industry. To evaluate the environmental impact of this model and the housing
units it provides, the authors suggest the use of life cycle assessment (LCA), which can identify
potential environmental impacts across the entire life cycle of the building materials. By
applying LCA, the leasing model can ensure that the housing units are genuinely sustainable
from the extraction of raw materials to the end-of-life disposal or recycling. The authars
propose an innovative leasing model based on the circular econemy, which maximizes the
value of materials in products through reuse, remanufacturing, and recycling. The study
presents a conceptual framewaork for a new flexible hausing business model, called flexZhouse,
which aims to provide more affordable and adaptable housing options in the future housing
market, Although still in the early stages of conceptual development, flexZhouse serves as a
proof of concept for the new business model, However, the study does not cover the process
of acqu]ri ng land or req uesting P|ann||1g apprc:\ral, Eocus.mg instead on the lifecycle chain of

mass home building.

The paper discusses an innovative leasing strategy for affordable housing based
on the circular economy. This approach aims to minimize the environmental
impact of construction by maximizing material value through reuse,
remanufacturing, and recycling. The authors suggest using life cycle assessment
(LCA) to evaluate the environmental impact of housing units throughout their
lifecycle, from material extraction to end-of-life disposal or recycling. The study
introduces a conceptual framework for a flexible housing business model,
flexZhouse, designed to provide affordable and adaptable housing options. While
focusing on the lifecycle chain of mass home building, it doesn't address land
acquisition or planning approval processes. FlexZhouse serves as a proof of
concept for this sustainable housing model.

| 2024



drzackzairul.com.my

Publication on sustainable architecture

Review

Thematic Trends in Industry

4.0 Revolution Potential towards

Sustainability in the Construction Industry

Mohd Zairul 20 and Zeinab Zaremohzzabieh !

check for
updatas

Citatien: Fairul, ML)
Zaremohrrabivh, Z. Thematic Trends
in Endduesry 40 Revolution Potentisl
tocands Sumdaimaballity i the
Corsimwtion Industry. Swshensbving
02N, 15, 7720, hipese/ [ doi.ongi

10K ST

Academic Editor: Choongwan Koo

Recelved: 5 April 2023
Revised: 24 April 2023
Avceplod: 4 May 2023
PMulbbinded: ¥ May 2023

Copyeight: © 2033 by the authars
Liconses ML, Basel, Switseland
This article is an open aooes arbche
ddistributed uncler the teams and
condlitions of the Creative Comanons
Mueribortion 0CC BY) Boomse (hitps/
ety ecommoms g loenses By

L1

' Institube for Social Science Studies, Universiti Putra Malaysia, Serdang 43400, Malaysia
Faculty of Design £ Archibectune, Universit Putra Malaysia, Serdang 43400, Malaysia

' Comrespondence; m_zairudupm.edu.my

Abstract: The construction industry is currently facing challenges because of the massive waste
generated by its production processes. The climate agreement also requines the industry 1o meet the
increasing demand for sustainable building matenals to achieve the energy transition. As a result,
the construction industry is looking for alternative ways to meet these sustainability challenges. The
implementation of the fourth industrial revolution (IR4.0) ean be an opportunity for the construction
industry to become more sustainable. Therefore, this paper aims to (i) ensure a detalled assessmoent
ol the existing challenges and (ii) identify the potential implementation of IR4.0 technologies in the
construction industry, A set of criteria was established for searching and screening papers from three
major databases (Scopus, WoS, and Mendeley), and 58 eligible articles were included in the current
study. Using ATLASH 22 software, a thematic analysis was conducted, and the final six themes
were determined based on problems and challenges, technology and tools, informabon technology,
consulting and business, construction management, and education. In addition, this paper identified
potential prospective study paths. Tt is expected that the results will be useful for the future direction
of the industry in addressing the challenges of IR2.0.

Keywards: construction industry: industry 4.0 revolution: thematic approaches: sustainability challenges

1. Introduction

The construction industry s one of the largest users of global resources and pol-
luters [ 1], It, therefore, has a major responsibility to promete sustainability. The building
sector consumes a large quantity of capital, which has a detrimental influence on both
the environment and socio-economic aspects [2]. As a result, it is critical to mitigate these
detrimental effects and puarantee susta inable de\'l:lopme-nl: {SD)L. H is.lor‘jcally, the ind ustry
has depended significantly on artisanal procedures, which have been linked to low per-
formance and quality [3]. The slugaish rate of invention and creativity in the sector is a
result of the adverse economic, social, and environmental effects of the sector, including
low margins of profil, expense overruns, and considerable project delays, as well as high
accident rates and unfavorable job conditions. According to research, integrating IR4.0
{also identified as Construction 4.0 (C4.0) in the construction sector) with SD can assist in
addressing these difficulties [4].

The world is now advancing toward IR4.0, which focuses on industrial digital trans-
formation, including the development of automation, intelligent systems, digitalization,
artificial intelligence (Al), Big Data analytics, and Internet-of-Things (loT). Germany origi-
nally announced IR4.0 at the Hannover Messe as a concept of a technology-driven manu-
facturing process combined with information and communication technologies to increase
its national competitiveness in manufacturing [5]. Several research initiatives were covered
in a study on the integration of Industry 4.0 to increase sustainability performance [6]. Prior
research revealed that IR4.0 might assist construction organizations in increasing productiv-
ity [7]. As mentioned by the World Economic Forum [8], full digitalization in nonresidential

| 2024

"Thematic Trends in Industry 4.0 Revolution Potential towards Sustainability in
the Construction Industry." It examines the impact of the fourth industrial
revolution (IR4.0) on the construction industry's sustainability. It evaluates how
IR4.0 can help address environmental challenges caused by the industry's waste
production processes and the demand for sustainable building materials. Using
the thematic review methodology by Zairul, the paper identifies key areas such as
technology, business consulting, and education as potential paths for integrating
IR4.0 into sustainable construction practices.



drzackzairul.com.my

Publication on equity architecture

Evaluating the Impact of Housing Interior Design on Elderly
Independence and Activity: A Thematic Review

Aysha Mnea "* and Mohd Zairul #7+0

check for
updates

Cltation: Mewea, A Zabnal, NL
Evalmacing the Impact of Hausing
Intenor Lesign on Elderky
Independence and Activite A
Thematie Review, Bialdings 2033, 13,
1095 hitps:/ /dotong / 10X/
Eouailed g 3041 (2

Acadernic Ediwr: Antonie Caggiano

Ko ved: & Manch 2023
Revisel 15 Aprid 2023

Accepted: 18 April 2023
Published: 21 April 2023

[©mom

Copyrightt © 2023 by Wb authors,
Licersce MDM, Basel, Swizerdand
This artiche = an open acoess antich
disiribwicd under the terms  amd
comditions of e Creabive Commons
Attnbufion (CC 8Y) loense Thitps: £/
CrEativeComImnR.ong /| cemics /By /
40/

L Department of Science and Arts, King Khald University, Abha 62529, Sawds Arabia

* Department of Architecture, Faculty of Design amd Architecture, Universiti Putra Malaysia,
Sen Rembangan 4340, Malaysia

Cyvbey Goneration Laly, Insiitete of Social Sciences Stadies, Universiti Puira Malaysin,

Seri Kembangan 4400, Malaysia

*  Correspondence: amance@kkouedusa (A M); m_zairul@upmoedu.my (M.2)

3

Abstrack Concerns about a r:lpid'l}' increasing elderly Pupu]&linn mu.-ll)' relate to the need for
adequate housing anad welfare for the aged. The poor design of housing for the elderdy has led o
the charge that the needs of aging people have not been adequately anticipated. There is little focus
on design features that facilitate aging in place, henee improving the quality of life for the elderly,
for example. This study examines the impact of interior housing design on the lives of the elderly,
through a review of research on the subject and an evaluation of current design trends. Using a
keyword search, 31 empirical studies from 2013 to 2022 that focus on housing for the elderly were
wdenhified and .lrl.le.-eud in fermes of architectural features, home enviranmenl, and ene By uI’ﬁL‘wnc}.
The review found minimal connections have been made between interior design efforts and the actual
housing needs of the elderly. This thematic review provides a summary of this literature for use by
researchers and designers and recommends fubune studies for the use of inclusive designs in housing
interiors in order to better meet the needs of dlderly individuals,

Keywaords: elderly: buildings design; housing designs: elderly housing: imterior design

1. Introduction

In the Housing and Health Guidelines report, the World Health Organisation (WHO)
declared that “PPoor housing conditions are one of the mechanisms through which social
and environmental inequality translates into health inequality, which further affects the
quality of life and well-being” [1]. Most residents in unsuitable housing are those on
minimum incomes, minorities, indigenous people, women, single-parent families, and the
elderly with functional limitations, making them susceptible to inequality and inequity. An
ageing society faces tremendous challenges in terms of housing. A better understanding
and provision for senior citizens’ diverse housing requirements are urgently needed [2).
Aninclusive and cost-effective house design is vital to preclude the need to change housing
designs with age and lifestyle changes, Such a strategy is essential to accommedate citizens
and prevent the issue of spending related to changing home interiors [3]. An ageing
population is a major political issue, as it places financial pressure on countries to provide
appropriate housing and services for their elderly citizens. A hiving environment suited to
the elderly’s needs, wishes, and habits is eritical to offer a good life quality for the aged
because they are more house-bound than other age groups, and are highly affected by
unsuitable housing [1]. Developed and developing countries contain individuals from
ageing populations who live alone, such as couples or those in care settings, due to the
change from extended to nuclear families [5]. The elderly may live for many years in houses
that are intended for younger individuals. However, houses constructed with new concept
designs may confuse residents who are unfamiliar with these novel design features [5].
Elements supporting health, independence, and autonomy should be the focus of interior

The paper titled "Evaluating the Impact of Housing Interior Design on Elderly
Independence and Activity: A Thematic Review" examines how the design of
housing interiors affects the lives of the elderly. It reviews 51 empirical studies
from 2013 to 2022, focusing on architectural features, home environment, and
energy efficiency. The study finds that interior design efforts often do not align
with the actual housing needs of the elderly. The thematic review aims to provide
a literature summary for researchers and designers and suggests the use of
inclusive designs to better meet the needs of elderly individuals.
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