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Abstract 
Technical skills in Quantity Surveying (QS) is an essential knowledge. The knowledge is 
necessary for a quantity surveyor to perform the quantification task with the relevant 
discipline standards. Without good technical skills, quantity surveyor professionals may feel 
imperfect on what they are doing and subsequently causing low quality of work. Therefore, 
from this study, some key warnings on the relevant factors that influence the quantity 
surveying students’ technical skills and knowledge for employment in the industry were 
further discussed. This research was conducted among the quantity surveying professionals 
in Malaysian construction companies (northern region of Malaysia). The acquired data were 
analysed by using SPSS software. The results showed that, for the purpose of solving and 
improving the technical skills among Quantity Surveyor, most of the professionals tend to 
agree that it is important to reach the optimal discipline standards. Examples of factors and 
personal elements that contribute to the technical skills in Quantity Surveying and relevant 
practices are issues concerning two-dimensional (2D) and three-dimensional (3D) 
representations, construction quantification difficulties, standard terminology and 
construction components, quality of construction drawings details, introduction to current 
practices, construction experiences and current information technology or software 
intervention. Additionally, the potential solutions have been stressed to promote the most 
effective learning methodologies that could support the learning and performance 
framework studies of the Quantity Surveying fields and the relevant quality standards. 
Keywords: Achievement, Learning, Quantity Surveying, Quantification, Technical Skills. 
 
Introduction 
Nowadays, employers set really high standards for the young employees (Dench, Perryman & 
Giles, 1998). The scenario is similar for the construction of key players. In order to become a 
good quantity surveyor in the construction industry, it is no doubt that the quantity surveyor 
must be equipped with the core skills and able to perform efficiently. Quantity surveyor 
professionals who fail to meet the QS discipline standards will not meet the employer 
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satisfaction (Zakaria, Munaaim & Khan, 2006). Therefore, in order to equip young workers 
with the key skills needed, it is important to determine new strategies for influencing the 
students’ Intellectual performance and educational outcome (Unit, 2015). Having said that, 
most of the respondents did believe that the basic key skills of the students in construction 
quantification could be improved through well planned educational training. Some forms of 
adaptation to the current method of teaching and learning could provide potential graduates 
with better knowledge and skills that meet the industry and the employer’s needs (Klosters, 
2014).  
 
Research Background 
Lacking necessary technical skills may affect students’ performance in quantification course 
achievements. According to Alias, Black, and Gray (2003) and Hodgson, Sher, and Mak (2008), 
some students were gifted with a certain standard of abilities. Whereas, some of them 
experienced greater difficulties in performing a certain task. There is no doubt that each 
individual was different from one another across many aspects such as understanding ability, 
environmental adaptation, experience, the action of thinking in a logical way and problems 
consideration (Neisser et al., 1996). Therefore, to guide this study, as shown in Table 1, the 
following research questions have been formulated for the purpose of literature 
development: 
 
Table 1 
Summary of Literature Review 

Research Question Author Core Inquiry 

What are the students’ 
specific characteristics? 

• Novak (2010)  

• Mokhtar and Din (2013) 

• Merchant et al. (2013) 

• Cassidy (2004)  

• Rozimah (2014) 

• Inan and Lowther (2010) 
 

• Individual 
Differences 

• Learning 

• Achievement 

How it fits into the 
construction 
quantification problem-
solving ability? 
 

• Arslan and Dazkir (2017)  

• Börner, Maltese, Balliet, and 
Heimlich (2016)  

• Galesic and Garcia-Retamero 
(2011)  

• Lee, Kim, and Kwon (2017)  

• Osman et al. (2015) 

• Ben-Chaim, Lappan, and 
Huoang (1986) 

• Golledge and Stimson (1997)  

• McGee (1979) 
 

What limits the student 
from functioning? 
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One of the objectives of the research is to identify some key indications on the quantification 
performance of the recent Quantity Surveying graduates. These indications may suggest 
potential ideas on improving the methods of teaching and learning of the fundamental course 
to promote better academic achievement and anticipated skill requirements among Quantity 
Surveying graduates (‘preferred’ graduates). The findings obtained via this research will be 
used for the purpose of enhancing the appropriate discipline standards and best practices for 
the Quantity Surveying field. 
 
Research Methodology 
Theoretically, there are several key factors (personal elements) that may affect the quality 
standards of the construction quantification skills (Fortune & Skitmore, 1993). For that 
reason, this research intends to determine and clarify the personal elements involved. 
Basically, the research method used in this study utilised quantitative research techniques. 
Moreover, to accomplish the research objective, the following Table 2 specifies the details of 
data collection. 

 
 
 
 
 
 
 

What are the available 
strategies/approaches 
and support systems? 
 

• Novak (2010)  

• Ak (2008) 

• Ainsworth (2006) 

• Bryant and Bryant (1998)  

• Malik and Venkatraman (2017) What integration and 
adaptation of 
instructional should be 
considered? 
 

How differences affect 
the academic 
achievement? 
 

• McGee (1979) 

• Witkin (1973) 

• Witkin (1977) 

• Paivio (1990)  

• Atan Long (1980) 

• Hunter (1986)  
What data should be 
collected to determine 
learning and performance 
criteria? 
 

Which theory and model 
to be applied? 
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Table 2 
Details of Data Collection  

 
In order to obtain the findings, the questionnaires were distributed to the Quantity Surveying 
consultants in the northern region of Malaysia. Specifically, the questionnaires were 
distributed among the consultants in the state of Perak, Pulau Pinang, and Kedah. As shown 
in Table 3, based on registered consultant QS practice registration records up to August 2018, 
a total of 28 Quantity Surveying consultants were registered with the BQSM (BQSM, 2018).  
 
Table 3 
Registered Consultant QS Practice in Northern Region (BQSM, 2018) 

PERAK PULAU PINANG KEDAH 

1. BK QS CONSULT 
2. MOKHNAR & 

ASSOCIATES 
3. PERUNDING 

UKUR BAHAN 
AKMAR 

4. Z QS CONSULT 

1. GKG KONSULTANT KOS 
2. HKH JURUKUR BAHAN 
3. JUB UTARA SDN. BHD. 
4. KUANTIBINA SDN. BHD. 
5. KUANTIKOS PERUNDING 

SDN. BHD. 
6. NOR AZAH CONSULTANT 
7. NSA COST SDN. BHD. 
8. OAB QUANTITY 

SURVEYORS 
9. PERUNDING PINANG SDN. 

BHD. 
10. PERUNDING QUANTS 

UTARA 
11. QS KONSULTANT 
12. QS PERUNDING 
13. UNITECH QS 

CONSULTANCY SDN. BHD. 

1. ILHAM KOS KONSULTAN 
SDN. BHD. 

2. JUB MUTIARA 
3. JURUUKUR BAHAN PSZ 

SDN. BHD. 
4. MZAKIHUSSAIN 

CONSULT 
5. MZH CONSULT SDN. 

BHD. 
6. PERUNDING JATI 
7. RHQS CONSULTANT 
8. SAS QS CONSULT 
9. SG CONTRACT SERVICES 
10. SG CONTRACT SERVICES 

SDN. BHD. 
11. ZPM CONSULTANCY 

 

Source: https://www.bqsm.gov.my/index.php/en/qs-registry-2/registered-qs-practices 
 
 
 

Research Objective Research Instrument Research Method 

To identify key factors that 
contribute to the quality standards 
of technical skills in Quantity 
Surveying and relevant practices 

Questionnaire survey Quantitative 

To determine potential solutions 
that contribute to the quality 
standards of technical skills in 
Quantity Surveying and relevant 
practices 
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Findings and Discussion 
The objective of this research is to identify key factors and personal elements that contribute 
to the quality standards of the technical skills in Quantity Surveying and relevant practices. 
Essentially, the questionnaire survey consists of questions using the Likert Scale method. As 
can be seen from the Table 4, in the questionnaire, the statements were listed out to describe 
variables involved and respondents were required to state their level of agreement (between 
1; strongly disagree to 5; strongly agree). The questionnaire distributed in the data collection 
procedure consists of four sections. Particularly, every section represents different objectives. 
However, in this paper, it will only present two of the research objectives. 
 
Essentially, the data were analysed using the SPSS 23.0 version software. Throughout all of 
the personal elements that were listed in the questionnaire, there were six variables that 
most favoured by the respondents. As shown in Table 4, most of the respondents agreed that 
these personal elements were the most critical factors that influence the technical skills 
preparedness of Quantity Surveyor when performing quantification task.  
 
Table 4 
Quantification Skills Among Quantity Surveyors (Personal Elements) 

 
For the purpose of solving the task of quantification, most of the respondents satisfied with 
the importance of 2D and 3D representations. The data showed, lack of ability to draw 2D and 
3D sketches having the highest rank with the mean score of 4.14. Other factors such as 
construction quantification difficulties and standard terminology understanding were ranked 
second and third. Both factors were ranked second highest with the mean score of 4.05. 
Subsequently, poor quality of drawings, lack introduction to current practices/experiences 
and the requirement of current information technology/software such as building 
information modeling (BIM) intervention were ranked fourth, fifth and sixth with the mean 
score of 4.00.   
 
Generally, in order to quantify construction elements correctly, there is a requirement of 
having an ability to read and thoroughly understand the construction drawing (McDonnell, 
2010). In general, construction drawings will have a complete set of several different kinds of 

Quantification Skills Among Quantity Surveyors (Personal 
Elements) 

Mean 
Score 

Ranking 

Lack of ability to draw 2D & 3D sketches 4.14 1 

Difficulty in carrying out quantification and limited time 4.05 2 

Unable to understand standard terminology  
(construction components) 

4.05 3 

Poor quality of drawings (incomplete drawing details) 4.00 4 

Lack of introduction to current practices/experiences 4.00 5 

The intervention of current information technology/software 
such as BIM  

4.00 6 



INTERNATIONAL JOURNAL OF ACADEMIC RESEARCH IN BUSINESS AND SOCIAL SCIENCES 
Vol. 8 , No. 9, 2018, E-ISSN: 2222-6990 © 2018 

1369 

construction plans that contains standard view such as the floor plan, site plan, elevation and 
cross-section detail drawing (2D representation). According to Fortune and Skitmore (1994), 
without the ability to draw 2D and 3D sketches will influence the capability of the quantity 
surveyor to visualise the graphic images from the construction plan. As a result, it might 
prevent the quantity surveyor from producing better output in the task of quantification 
(project cost and price forecasts).     
 
This opinion is supported by others. Most of the previous researchers agreed that 
visualization ability is crucial in quantification task. Apart from that, it is important in many 
technical occupations (Greene, 2001; Osman, Sharifah, Syed, & Razaksapian, 2015). Similarly, 
most of the students become fully aware of the fact that they must possess the skill because 
it is an important factor for students’ technical estimations proficiency (Hodgson et al., 2008). 
In view of that, most of the respondents agreed that there are few recommendations that 
should be done in order to improve the technical skill. Findings from the questionnaire survey 
suggested several ways of learning to encourage a better students’ outcome and reduce the 
skills gap (as shown in Table 5). 
 
Table 5 
Learning Methodologies 

 
The following strategies for learning methodologies that were ranked from first to seventh 
can be considered as a compliment for conventional methodologies. The respondents’ view 
that 3D modeling exposure is the most important learning method to be adopted. It had been 
pointed out at the highest rank with the mean score of 4.33. While problem-based learning, 
simulation exercises and role play method was ranked at the lowest with the mean score of 
4.10 in the list of potential solutions to reduce the quantification skill gap. Besides these two 
methods, the research data had outlined other learning methods. The data showed, learning 
methodologies such as new learning framework (workshop environment), develop an ability 
to formulate calculation in numeracy, construction industry involvement and support 
(consultant, contractor, and developer), active learning opportunities (site visits and guest 

Learning Methodologies  Mean 
Score 

Ranking 

3D modeling exposure 4.33 1 

New learning framework (workshop environment) 4.29 2 

Develop an ability to formulate calculation in numeracy 4.19 3 

Construction industry involvement and support  
(Consultant, contractor, and developer) 

4.19 4 

Active learning opportunities (site visits and guest lecturers) 4.14 5 

Active learning (Group learning)  4.10 6 

Problem-based learning, simulation exercises and role play  4.10 7 
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lecturers) and active learning (group learning) were ranked second, third, fourth, fifth and 
sixth with the mean score of 4.29, 4.19, 4.14 and 4.10 respectively. 
 
Conclusion 
In conclusion, there are six factors that have the highest votes by the respondents namely 
lack of ability to draw 2D and 3D sketches, difficulty in carrying out quantification, unable to 
understand standard terminology (construction components), poor quality drawings 
(incomplete drawing details), lack of introduction to current practices or experience and 
intervention of current information technology or software. These factors have been 
identified as contributors to the quality standards of quantification skills among quantity 
surveyors. Specifically, the highest factors chosen by the respondents would provide a 
valuable framework to improve learning outcomes and performance relationship. 
Furthermore, effective feedbacks, both positive and negative from Quantity Surveying 
professionals are anticipated to improve the learning and performance framework studies of 
the Quantity Surveying fields. Essentially, in this research, most of the respondents 
contributed positive responses to the new teaching approaches such as the intervention of 
3D software packages to help students’ limitations of 2D drawings. 
 
Acknowledgement 
This research work is supported by the Academic & Research Assimilation (ARAS) grant, 
Universiti Teknologi MARA. We would like to express our deepest gratitude to all the 
participants in the research and for their time and valuable information. 
 
Corresponding Author 
Norhafizah Yusop, Faculty of Architecture, Planning and Surveying, Universiti Teknologi 
MARA, Perak Branch, Seri Iskandar Campus, Seri Iskandar, 32610 Perak, MALAYSIA,  
Email: norha158@perak.uitm.edu.my, Department of Quantity Surveying, Faculty 
Architecture Planning and Surveying (FSPU), UiTM, Perak Branch, Seri Iskandar Campus, 
32610 Seri Iskandar Perak, MALAYSIA. 
 
References 
Ainsworth, S. (2006). DeFT: A conceptual framework for considering learning with multiple 

representations. Learning and instruction, 16(3), 183-198. 
https://doi.org/10.1016/j.learninstruc.2006.03.001 

Ak, S. (2008). A Conceptual analysis on the approaches to learning. Educational Sciences: 
Theory and Practice, 8(3), 707-720. 

Alias, M., Black, T. R., & Gray, D. E. (2003). The relationship between spatial visualisation 
ability and problem solving in structural design. World Transactions on Engineering 
and Technology Education, 273-276. Retrieved from 
http://eprints.uthm.edu.my/6813/1/MAIZAM_ALIAS_THE_R..pdf. Accessed on 9 
September 2017. 

Arslan, A. R., & Dazkir, S. S. (2017). Technical drafting and mental visualization in interior 
architecture education. International Journal for the Scholarship of Teaching and 
Learning, 11(2), 15. https://doi.org/10.20429/ijsotl.2017.110215 

Atan Long (1980). Pedagogi kaedah am mengajar (Edisi pertama). Kuala Lumpur: Fajar Bakti 
Sdn. Bhd. 



INTERNATIONAL JOURNAL OF ACADEMIC RESEARCH IN BUSINESS AND SOCIAL SCIENCES 
Vol. 8 , No. 9, 2018, E-ISSN: 2222-6990 © 2018 

1371 

Ben-Chaim, D., Lappan, G., & Houang, R. T. (1986). Development and analysis of a spatial 
visualization test for middle school boys and girls. Perceptual and Motor Skills, 63, 659-
669. https://doi.org/10.2466/pms.1986.63.2.659 

Börner, K., Maltese, A., Balliet, R. N., & Heimlich, J. (2016). Investigating aspects of data 
visualization literacy using 20 information visualizations and 273 science museum 
visitors. Information Visualization, 15(3), 198-213. 
https://doi.org/10.1177/1473871615594652 

BQSM (2018). Registered consultant QS practice [Online]. Retrieved from 
https://www.bqsm.gov.my/index.php/en/?option=com_wrapper&view=wrapper&It
emid=649&lang=en.  

Bryant, D. P., & Bryant, B. R. (1998). Using assistive technology adaptations to include 
students with learning disabilities in cooperative learning activities. Journal of Learning 
Disabilities, 31(1), 41-54. https://doi.org/10.1177/002221949803100105 

Cassidy, S. (2004). Learning styles: An overview of theories, models, and measures. 
Educational Psychology, 24(4), 419–444. 
https://doi.org/10.1080/0144341042000228834 

Dench, S., Perryman, S., & Giles, L. (1998). Employers' perceptions of key skills. Grantham Book 
Services, Isaac Newton Way, Alma Park Industrial Estate, Grantham NG31 9SD, United 
Kingdom (35 pounds). 

Fortune, C., & Skitmore, M. (1993). The identification and classification of the skills required 
for the collection and transfer of design information. International Council for Building 
Research Studies and Documentation, pp. 75-85, Lisbon, Portugal. Retrieved from 
http://eprints.qut.edu.au/archive/00004516. Accessed on 15 June 2017. 

Fortune, C., & Skitmore, M. (1994). Quantification skills in the construction 
industry. Construction management and Economics, 12(1), 79-88. 
https://doi.org/10.1080/01446199400000009 

Galesic, M., & Garcia-Retamero, R. (2011). Graph literacy: A cross-cultural 
comparison. Medical Decision Making, 31(3), 444-457. 
https://doi.org/10.1177/0272989X10373805 

Golledge, R. G. & Stimson, R. J. (1997). Spatial behaviour. A geographic perspective. 156-157. 
New York: The Guilford Press. 

Greene, M. (2001) Variations on a blue guitar. New York: Teachers College Press. 
Hodgson, G., Sher, W., & Mak, M. (2008). An e-learning approach to quantity surveying 

measurement. Building Resilience, 1639–1649. Retrieved from 
http://usir.salford.ac.uk/9822/1/101_Elvitigalage_Dona_NG_et_al_Women%E2%80
%99s_career_advancement_and_training_%26_development_in_construction_indus
try_Bear_2008.pdf:public#page=1664. Accessed on 19 June 2017. 

Hunter, J. E. (1986). Cognitive ability, cognitive aptitudes, job knowledge, and job 
performance. Journal of vocational behavior, 29(3), 340-362. 
https://doi.org/10.1016/0001-8791(86)90013-8 

Inan, F. A., & Lowther, D. L. (2010). Factors affecting technology integration in K-12 
classrooms: A path model. Educational Technology Research and Development, 58(2), 
137-154. https://doi.org/10.1007/s11423-009-9132-y 

Klosters, D. (2014, January). Matching skills and labour market needs building social 
partnerships for better skills and better jobs. In World Economic Forum Global Agenda 
Council on Employment (pp. 22-25). Retrieved from 
http://www3.weforum.org/docs/GAC/2014/WEF_GAC_Employment_MatchingSkills



INTERNATIONAL JOURNAL OF ACADEMIC RESEARCH IN BUSINESS AND SOCIAL SCIENCES 
Vol. 8 , No. 9, 2018, E-ISSN: 2222-6990 © 2018 

1372 

LabourMarket_Report_2014.pdf. Accessed on 20 June 2017. 
Lee, S., Kim, S. H., & Kwon, B. C. (2017). Vlat: Development of a visualization literacy 

assessment test. IEEE transactions on visualization and computer graphics, 23(1), 551-
560. DOI: 10.1109/TVCG.2016.2598920 

Malik, G., & Venkatraman, A. (2017). “The great divide”: skill gap between the employer’s 
expectations and skills possessed by employees. Industrial and Commercial Training, 
49(4), 175–182. Retrieved from https://doi.org/10.1108/ICT-11-2016-0071.  

McDonnell, F. P. (2010). The relevance of teaching traditional measurement techniques to 
undergraduate quantity surveying students. Journal for Education in the Built 
Environment, 1–15. Retrieved from http://arrow.dit.ie/beschrecart/20/.  

McGee, M. G. (1979). Human spatial abilities: Psychometric studies and environmental, 
genetic, hormonal, and neurological influences. Psychological bulletin, 86(5), 889-918. 
http://dx.doi.org/10.1037/0033-2909.86.5.889 

Merchant, Z., Goetz, E. T., Keeney‐Kennicutt, W., Cifuentes, L., Kwok, O. M., & Davis, T. J. 
(2013). Exploring 3‐D virtual reality technology for spatial ability and chemistry 
achievement. Journal of Computer Assisted Learning, 29(6), 579-590. 
https://doi.org/10.1111/jcal.12018 

Mokhtar, F., & Din, S. C. (2013). Spatial ability test as a predictor to assess students 3D 
computer animation academic performance among university undergraduates in 
Malaysia. In ICERI2013 Proceedings (pp. 4024-4032). IATED. 

Neisser, U., Boodoo, G., Bouchard Jr, T. J., Boykin, A. W., Brody, N., Ceci, S. J. & Urbina, S. 
(1996). Intelligence: Knowns and unknowns. American psychologist, 51(2), 77. 
http://dx.doi.org/10.1037/0003-066X.51.2.77 

Novak, J. D. (2010). Learning, creating, and using knowledge: Concept maps as facilitative 
tools in schools and corporations. Routledge. 

Osman, J., Mazlina, S., Khuzzan, S., & Razaksapian, A. (2015). Building Information Modelling: 
Proposed adoption model for Quantity Surveying firms. no. June, 151-165. Retrieved 
from fstm.kuis.edu.my/icits/proceeding/fullpapers/IC-ITS%202015%20-
%20IT%20056.pdf. Accessed on 9 July 2017. 

Paivio, A. (1990). Mental representations: A dual coding approach. Oxford. England: Oxford 
University Press. 

Rozimah, B. (2014). Kesan interaksi atribut persembahan multimedia, gaya kognitif, peringkat 
pengajian dan bidang pengajian ke atas daya ingatan visual pelajar Institusi Pengajian 
Tinggi. Unpublished doctoral dissertation, Universiti Utara Malaysia. 

Unit, E. P. (2015). Eleventh Malaysia plan, 2016-2020: Anchoring growth on people. Putrajaya, 
Pencetakan Nasional Malaysia Berhad. Retrieved from 
https://doi.org/10.1017/CBO9781107415324.004. Accessed on 25 May 2017. 

Witkin, H. A. (1973). The role of cognitive style in academic performance and in teacher‐
student relations 1 2. ETS Research Bulletin Series, 1973(1), i-58. 
https://doi.org/10.1002/j.2333-8504.1973.tb00450.x 

Witkin, H. A., Moore, C. A., Goodenough, D. R., & Cox, P. W. (1977). Field-dependent and field-
independent cognitive styles and their educational implications. Review of educational 
research, 47, 1-64. https://doi.org/10.3102/00346543047001001 

Zakaria, N., Munaaim, M. C., & Khan, S. I. (2006). Malaysian quantity surveying education 
framework. Centre of project and facilities, University of Malaya. Retrieved from 
http://s3.amazonaws.com/academia.edu.documents/30935790/P32_Norhanim_Zak
aria.pdf?AWSAccessKeyId=AKIAIWOWYYGZ2Y53UL3A&Expires=1499598856&Signat



INTERNATIONAL JOURNAL OF ACADEMIC RESEARCH IN BUSINESS AND SOCIAL SCIENCES 
Vol. 8 , No. 9, 2018, E-ISSN: 2222-6990 © 2018 

1373 

ure=914hNa2UKFDSpodjaPl28KpXfgg%3D&response-content-
disposition=inline%3B%20filename%3DMALAYSIAN_QUANTITY_SURVEYING_EDUCA
TION_F.pdf. Accessed on 15 June 2017. 

 
 
 
 
 
 
 
 
 
 

 

 


