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ABSTRACT

Colleges and universities have been using traditional approaches in teaching and learning using printed
drawings and whiteboard hand sketches to understand construction drawings. These approaches may be
good for students with good imaginary thinking but not for students lacking imaginary skills. The survey
result focusing on the steel structural topic under Measurement of Construction Works 1V (DQS251),
shows that this topic has a low understanding level among the students if this topic is being lectured only
by using printed and hand sketched drawings. Thus, 3-D SketchUp design software is used to create 3-D
animations based on the previous examination question of the course on the selected topic of steel
structure. The animation is then presented in class involving 58 students to increase the level of students’
understanding of steel structural drawing. After the video presentation session, positive perceptions and
feedback from the students were obtained through questionnaires and reflective assessment. To conclude,
the steel structural video animation has proven to enhance students’ understanding and visualisation skills
on construction steel structural drawing and if designed properly will hopefully help to improve their
understanding of drawing for this course.

Keyword: 3-D SketchUp, Animation, Steel Structure, Measurement

1. INTRODUCTION

Nowadays, the majority of colleges and universities have been using traditional lecture methods in their
teaching and learning processes by using printed drawings and whiteboard hand sketching to help
students comprehend construction drawings. These types of drawings serve as visual guides for
understanding construction plans. Though this approach may be good for some people with good
imaginary thinking, it may not be so for students with a lack of imaginary and visuo-spatial skills.

In the construction education area, the ability to visualise a building is crucial to enable students
to understand construction drawings. Students who lack imaginary and visuospatial skills might find it
hard to visualise construction elements (Glick, Porter, & Smith, 2012). Even in the medical education
sector, students frequently struggle to visualise three-dimensional or 3D anatomy just by referring to two
-dimensional or 2D images found in anatomy books and images online (Battulga et al., 2012; Berney et
al., 2015). Hence, the importance of having 3-dimensional video animation technology helps improve
students’ drawing or image understanding and visuospatial skills.

In this research, the focus is placed on UiTM Quantity Surveying students to improve their
understanding and visuospatial skills to facilitate them throughout their study. During the course of the
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Diploma in Quantity Surveying, the students need to register a core subject of DQS251 (Measurement of
Construction Works 1V) which consists of 4 main sections. Most of the sections of the topics listed are
based on drawing and measurement and Steel Structural Works is seen to be the most difficult to
understand due to it involves technical construction drawing to be understood among the students.
Therefore, it is a necessity for this research to determine the resolution to improve students’ visuospatial
skills. This will hopefully improve and produce better-quality Quantity Surveying graduates from UiTM
which will help increase their marketability in the future.

2. MATERIALS & METHODOLOGY

The study was conducted concerning the element of Steel Structural Works. A purposive sampling
method survey is used which refers to a group that has characteristics desired by the researcher. The
purposive sampling method was adopted in this exercise as the selected respondents were from the
fourth semester of Diploma in Quantity Surveying students.

2.1 Product Objectives
The objectives of the development of 3-D SketchUp Animation Video are as follows:
a) To identify the difficult topic faced by the students if only taught by using printed or hand
sketching.
b) To develop a 3-D animation video to develop visuospatial and drawing understanding skills.

2.2 Benefit to Society

The 3-D SketchUp animation video will be of value to Quantity Surveying students from public and
private universities in Malaysia which will improve the level of the students’ visuo-spatial skills. This
will help students improve their skills and ability for measurement especially during the working phase.

2.3 Novelty and Uniqueness

There are many videos and animations posted online regarding the construction industry, however, none
of these videos were found to give both 2-D and 3-D dimensional views. This makes it hard for the
students to imagine and understand the relation between 2-D construction plan drawing with real-life
construction. The novelty of this 3-D SketchUp animation video is served in continuation of teaching
and learning for the student’s improvement in imaginative capability and their visuospatial skills.

2.4 Research Development
The research development was as follows:
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Steps Implemented for
the Innovation

1. Pilot Study 2. Drawing
distribution
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drawing & the most minutes tme o
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4 -
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= determine the studente’  identify issues and any
H 7 =4 understanding of the queries to improve 30
'nqovathn 6 Stteps were used (J @ drawing gven after the  Sketchup video
to identify the issue 30 sketchup video is
shown

Figure 1 Research development in accomplishing the innovation.

Figure 2 & 3 Steel Structural construction drawing studying and video animation viewing process

3. RESULTS & DISCUSSION

A pilot study conducted by discussion with team teaching found that students had issues understanding
the details of Steel Structural drawing through printed drawing. Therefore, the need to use effective
teaching and learning methods, by using 3-dimensional visualisation tools to improve students’
understanding and measurement skills through 3D SketchUp animation steel structure drawings. Then,
two sets of questionnaires were distributed to second-year students (fourth semester) of the Diploma in
Quantity Surveying program to gauge their improvement in understanding Steel Structural drawing
before and after viewing the 3-D SketchUp animation. The results and discussions are presented below.
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Figure 4 & 5 Students understanding on the Steel Structural drawing before and after viewing 3-D SketchUp
animation video

Based on Figure 4, the result indicated that the majority of the students were not quite sure (Neutral)
which represents 43% (25) regarding the details of the steel structural drawing in the early stage of
viewing the drawing. Some did not agree that they could understand the steel structural drawing. Figure
5 presented the level of students' understanding as more than 90% of the students rated ‘Agree’ and
‘Strongly Agree’ in all the questions regarding their understanding of the steel structural drawing after
viewing the animation video. This shows that a new approach needs to be implemented to ensure that
students can understand technical drawing better and more effectively.

After the viewing of the 3-D SketchUp animation video ended, a reflection session was carried
out by the organizer to identify any parts of the drawing which were still not understandable by students.
Students’ feedback on this video was also obtained from their comments given through a Google form
guestionnaire survey. Having their feedback is crucial to improve the video animation created thus
enhancing the way of teaching and learning being held in future learning processes of students.

Very helpful

Clear

Sangat bagus

It's really help

Sangat membantu

banyakkan 3d animation hehe

Completely groundbreaking 3D animation, outstanding style of animation, can't wait for it's second season
easier to understand and very helpful

Make me easier to understand. Real no cap

sangat membantu

Itis really helps the students who cannot imagine how the drawing is present.
this 3D animation make my mind realize about the drawing

Easy to understand. Helpful to improve my point of view of the drawing.

Video amat membantu cuma perlukan label kepada setiap compenent berikut
i understand easily the drawing after watch the 3D animation

Easy to understand and can consume to my assignment measurements soon
need more 3D animation in class for a better learning progress

Figure 6 Feedback regarding the 3-D SketchUp animation video
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Figure 6 shows the students' feedback regarding the 3-D animation video from their perspective. Other
than the feedback given through the Google Form questionnaire survey, students also verbally stated that
this 3-D SketchUp video does help in improving their understanding of construction drawings. This
supports the statement by Glick, Porter, and Smith (2012) that 3-D modeling helps improve students'
understanding of new and challenging learning content.

4, CONCLUSION

The development of the 3-D SketchUp animation for Steel Structural Drawings has been proven to help
resolve the understanding of Steel Structural construction drawing issues. Technically, this product has
undergone empirical testing via a questionnaire to provide an effective and holistic approach for the
teaching and learning process. This product provides benefits and added value to university lecturers and
students to ensure an improved level of students' understanding of construction drawings. Overall, the
objectives of this project have been successfully achieved and hopefully, it can be implemented for other
elements as well.

ACKNOWLEDGEMENT

The authors would like to dedicate their acknowledgment to the contribution of the Quantity Surveying
Department Program for their support of this innovative idea, and to UiTM Cawangan Perak, as the
related courses conducted have given the authors knowledge on various applications available for
innovation. Lastly, the authors would like to extend their utmost gratitude to all the fourth-semester
students (March 2024 - August 2024) involved for their commitment and cooperation in running the
activities, without which this innovation could not have materialised.

REFERENCES

Battulga, B., Konishi, T., Tamura, Y., & Moriguchi, H. (2012). The effectiveness of an interactive 3-
dimensional computer graphics model for medical education. Interactive journal of medical
research.

Berney, S., Bétrancourt, M., Molinari, G., & Hoyek, N. (2015). How spatial abilities and dynamic
visualisations interplay when learning functional anatomy with 3D anatomical models. Anatomical
sciences education, 452-462.

Glick, S., Porter, D., & Smith, C. (2012). Student visualisation: Using 3-D models in undergraduate
construction management education. International Journal of construction education and research,
26-46.

369



Pejabat Perpustakaan I Universiti Teknologi MARA
Librarian Office Cawangan Perak
Kampus Seri Iskandar

32610 Bandar Baru Seri Iskandar,

Perak Darul Ridzuan, MALAYSIA

Tel: (+605) 374 2093/2453 Faks: (+605) 374 2299

TEKNOLOGI
MARA

o
N

Su_rat kami : 700-KPK (PRP.UP.1/20/1)
20 Januari 2023

Prof. Madya Dr. Nur Hisham Ibrahim
Rektor

Universiti Teknologi MARA
Cawangan Perak

Tuan,

PERMOHONAN KELULUSAN MEMUAT NAIK PENERBITAN UiTM CAWANGAN PERAK
MELALUI REPOSITORI INSTITUSI UiTM (IR)

Perkara di atas adalah dirujuk.

2. Adalah dimaklumkan bahawa pihak kami ingin memohon kelulusan tuan untuk mengimbas
(digitize) dan memuat naik semua jenis penerbitan di bawah UiTM Cawangan Perak melalui

Repositori Institusi UiTM, PTAR.

3. Tujuan permohonan ini adalah bagi membolehkan akses yang lebih meluas oleh pengguna
perpustakaan terhadap semua maklumat yang terkandung di dalam penerbitan melalui laman
Web PTAR UiTM Cawangan Perak.

Kelulusan daripada pihak tuan dalam perkara ini amat dihargai.

Sekian, terima kasih.

w.
“BERKHIDMAT UNTUK NEGARA” &

37-\-2027

Saya yang menjalankan amanah,
PROF. MADYADR. NUR HISHAM IBRAHIM

REKTOR
UNIVERSITI TEKNOLOGI MARA

AWANGAN PERAK
}c(;AMPUS SERI ISKANDAR

SITI BASRIYAH-SHAIK BAHARUDIN
TimbalanmKetua Pustakawan

nar

Vniversite Tebnologi MARA Cawangan Perak : Experiential Leanning Tu 74 Greenw Envinonment @ Sevi Tekandar



	1.cover.pdf
	Binder1.pdf
	indes2024 extended abstracts front cover.pdf
	indes2024 extended abstracts after cover.pdf
	INDES 2024 COPYRIGHT ISBN 2024.pdf
	INDES 2024_EDITORIAL_TOC_PREFACE.pdf

	INDES 2024 EXTENDED ABSTRACTS FINAL DRAFT.pdf
	INDES 2024 EXTENDED ABSTRACT PG
	5.SL_COMBINED
	5.SL_COMBINED
	SL COMBINED BC
	BSL-0675454_AAUTOMATIC SHRIMP SEED COUNTING DEVICE BASED ON INTERNET OF THINGS (IOT) AND ARTIFICIAL INTELLIGENCE (AI) TO SUPPO
	BSL-2633814_STRATEGIC DIGITAL FORENSICS FRAMEWORK FOR CORRUPTION PREVENTION IN FINANCIAL SECTORS_EDITED.docx
	BSL-3695135_UNVEILING THE CORAL REEF LANDSCAPE.docx
	BSL-4998284_SHUCA ANTI-BACTERIAL TISSUE INNOVATION FROM CASSAVA PEELS_EDITED.docx
	BSL-7147878_RRICE REIMAGINED ENHANCING NUTRITIONAL VALUE AND GLYCEMIC CONTROL THROUGH FORTIFIED PARBOILED RICE_EDITED.docx
	BSL-7637239_SOLAR PANEL FOR INTEGRATED IRRIGATION SYSTEM_EDITED.docx


	1.DC_COMIBINED
	1.DC_COMIBINED
	DC COMBINED BC
	BDC-0152335_TRADCON Blending Batik Heritage with Contemporary Trends to Raise Cultural Awareness Through Fashion
	BDC-2550421_Exploring Culinary Diversity in Yogyakarta and Optimizing Tourism Through Foodiverse Application Techn
	BDC-2633814_SSAMPAHMAS REVOLUTIONIZING WASTE MANAGEMENT WITH SMART SOLUTIONS_EDITED.docx
	BDC-5026160_QUIC POWER ACCESS REVOLUTIONIZING MOBILE CHARGING WITH SMART SOLUTIONS_EDITED.docx
	BDC-5557363_AN ECO-FRIENDLY DESIGN CONCEPT IN URBAN AGRICULTURE FOR CAFÉ CULTIVA_EDITED.docx
	BDC-6803850_C-LANDO LITERACY INNOVATION OF DIGITAL-BASED INDONESIAN CEXPLORATION OF THE ARCHIPELAGO'S HERITAGE_Muhamad Catur G, Rizma D
	BDC-6888363_ UV-SHIELD CAP2CARRY_EDITED.docx
	BDC-8101148_RIVERBANK_Extended_Abstract_Siti_Mariam_Zakirah[1] - Mariam Zakirah
	BDC-9430147_MODULAR DESIGN CONCEPT IN AN URBAN AGRICULTURE PRODUCT FOR PRIMARY SCHOOL STUDENTS VEGO_EDITED.docx


	6.ST_COMBINED
	ST COMBINED BC
	BST-0376337_CIAMIK INDES 2024 FINAL (1) - ANNISA FIDANTA SHAFIR -
	BST-0708778_AUTOMATED ROCKMELON GRADING TECHNOLOGY_EDITED.docx
	BST-1231395_GROUNDWATER POTENTIAL MAPPING ZONE USING FREQUENCY RATIO AND RANDOM FOREST MACHINE LEARNING TECHNIQUE_EDITED.docx
	BST-2095981_VISUALISING STUDENT FINANCES_EDITED.docx
	BST-2217513_SMART CLOTHES DRYING SYSTEM WITH WEATHER FORECASTING PREDICTION_MissThananya_Hazlina - Delinn Haron
	BST-2253943_UTILIZATION OF PALM 
	BST-2318316_APPLICATION OF OVERNIGHT PLACES NEAR UITM_EDITED.docx
	BST-3078577_OPTIMIZING CARBON EMISSION ANALYSIS FOR SUSTAINABLE ENVIRONMENTAL IMPACT_EDITED.docx
	BST-3446976_SWITCHLINK SMART IOT PLUG CONTROL AND MONITORING SYSTEM_NASRAAN SHAH - Nasraan Shah
	BST-3879069_TechTrackerRNAqPCR_SitiRohaliza - Siti Rohaliza Alitar
	BST-3887320_Celltrix Pro - Bioengineered Scaffold Kit for Successful MSC Differentiation
	BST-4019027_TTURNING WASTE TO 
	BST-4045673_POWERING THE FUTURE 
	BST-4295278_MOBILE APPLICATION OF PERAK i-CARE_EDITED.docx
	BST-5324538_GEMAH (Gerak Modal Usaha)_Saddam Murtadho Mansyur - SADDAM MURTADHO MANSYUR -
	BST-8826141_SSTABILIZATION OF SOIL USING KENAF FIBRE AND EMPTY FRUIT BUNCH(EFB) IN INCREASING COMPACTION CHARACTERISTICS_EDITED.docx
	BST-8941732_INVESTIGATION OF CHARRING RATE FOR SOLID MALAYSIAN TIMBER IN 2-D STANDARD FIRE EXPOSURE USING
	BST-9332385_TUNGSTEN TELLURITE DOPED GLASS AS RADIATION SHIELDING MATERIAL_EDITED.docx
	BST-17983036_PENANG_S PEDESTRIAN WAYFINDING AND BIKING_EDITED.docx
	BST-63321608_KANDARKRAZE MOBILE APPLICATION_EDITED.docx


	4.SE_COMBINED
	4.SE_COMBINED
	SE COMBINED BC
	BSE-1561691_FIX “JOFIL” Johar Leaf Extract Lotion as Antifungal_Dwiqi Ibnu Khoirin (1) - 024_DWIQI IBNU KHOIRIN_akt -
	BSE-3193466_“THE POTENTIAL OF KELOR LEAF (MORINGA OLEIFERA) SCRUB AS A NATURAL ALTERNATIVE FOR SKINCARE_EDITED.docx
	BSE-3393716_BARBERODA INNOVATING GROOMING EXPERIENCES WITH MOBILE CONVENIENCE_EDITED.docx
	BSE-4025892_EESSENTIAL OIL FROM CARICA SEEDS_EDITED.docx
	BSE-4993518_Crowdfunding Framework for Waqf Property Optimisation of Waqf Institution
	BSE-5083839_KNOWLEDGE SHARING MODEL FOR PERFORMANCE IMPROVEMENT OF OUTSOURCED FACILITIES MANAGEMENT
	CSE-3292750_THE APPLICATION OF GENOGRAM IN FAMILY COUNSELLING  A CASE STUDY siti nor fatimah.docx (1)


	2.ED_COMBINED
	2.ED_COMBINED
	ED COMBINED BC
	BED-5284042_THE RISE OF NATIONALISM_EDITED.docx
	BED-5993426_LeTTRaN Kit Mathematics Tool Innovation For The Rational Numbers Topic
	BED-6439820_UNITAX_1EDITED.DOC.docx
	CED-3312397(2)_Solar Adventure_Adam - Amir Hakim
	CED-3312397_Journey to Jannah_Aimy Najla - Amir Hakim
	CED-4325155_SPREAD _ FARINI BT AHMAD FADIL - Farini
	CED-5520740_P.E.S CARD _SOLVING HOTS ESSAY WRITING PROBLEMS IN HISTORY SUBJECT - JUWAIDAH BINTI ABU NAIM KPM-Guru.docx


	3.ASA-6673578_MODEL FIQH IBADAH MASYARAKAT ISLAM ORANG ASLI DI NEGERI PERAK_ PAIZ HASSAN - paiz Hassan.docx




