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Abstract

The purpose of this study is twofold. First, it aims to identifypéagogical challenges faced

by firstyear students and lecturers in the building measurement mod@euth African
universities Second, it seeks to investigate the constructivist teaching approach, with a
particular focus on the applicability of Vygotskytheory of sociocultural development, as a

potential solution to these challenges.

As such his study employed two separate but complementary research designs. Due to the
limited contextual knowledge in tHearning and teachingnvironment of firstyear students

in the building measurement module, it is essential to investigate and establish the challenges
they face, as there is currently very little information available on this topic. The second
methodology examines and propesa potential solution to these challenges. The chosen
research designs for this study are a convergent rmetiods approach andcasestudy

design.

Data collected through a baseline survey, fepumip discussions, and sestiuctured
interviews in the first methodology informed the catedy design. In this case study, data
from pre and postests, participant observations, and reflections yielded significant results.
The first methodology identified various challenges faced byye&atr students and lecturers

in the building measurement module. These challenges were then addressested in the

second methodology.

The findings of the research suggest that a constructivist teaching approach, more specifically
Vygotskyds theory of sociocultural development stecessful and can be applied through a
facilitation framework. The value of this research study is the enhancement gfeéirst

learning and teaching experience in Quantity Surveying Education.

Keywords: Building Measurement ModuleConstructivism FirstYear Students; Higher
Education; Quantity Surveyin@uantitySurveyingeducation Underpreparednesgygotksy
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CHAPTER 1
INTRODUCTION AND PROBLEM SETTING

1.1INTRODUCTION

This chapter presents the broad context ofrésearch andhe basis for undertaking th
doctoralstudy.The chaptegives an overview of the construction induggtgbally andlocally
andthe quantity surveying professidanctioning within this environmer{seesectionl.2).

An overview of thdearning and teaching in the built environmetithin the higher education
(seesection1.2.7) context globally and in South Africa in particulars presented in this
chapter It further explores the challenges experien@edthe learning and teachingf
construction educatiorfsee section 1.2.2) specifically, in quantity surveying education
challenges are experiencedtire building measurement modubeith particularreferenceto
first-year studentghis module puilding measuremenis one of the core modules guantity
surveyingcurriculums(seesectionl.3). The quantification process, commonly referred to as
"taking-off,” involves measuring or scaling dimensions from construction drawings. These
measurements are then recorded on dimension paper, oshéets" (Cunningham, 2014a,;
Lee, 2013)Furthermorein this chapter, theesearcltproblem is identied, contextualiseénd
presentepithe theoretical framework for this study is presenggdithe research questions are
formulated angbresented together with an overview of thsearctaim andobjectivesIn the
last section of this chapter, an outline loé¢ tselected research methodologied the ethical
considerationsre presente@ndthe structureand layouf the thes are providedbefore the
chapter summary is provided.

1.2BACKGROUND TO THE STUDY

The construction industry is complethereare multiple cooperative levels and stages of
production that create thend productThe construction industry is an essential sector that
includes manufacturing and trade activities focused on building, repairing, renovating, and
maintaining infrastructure (HussaiRaulraj& Nuzhat, 2022).Construction outputs can be
categorized ito 1) housing,2) infrastructure3) industrial and commercial buildings, aAy

repair and maintenanceh@g & Hou, 2019Foulkes & Ruddock, 200. The significance of

the construction industry is reflected through the provisioning of shelter, infrastrusare

employment, which are vital @chievingsocioeconomic and developmental godlkus the
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construct i performanca and tcountrgsseconory are interlinked (Ayarkwa,
Darsoh, Adinyira & Amoah, 2011

As one of the largest consumers of raw materials, the construction industry significantly
impacts both quality of life and economic vitaliiccounting for approximately 6% of the
global gross domestic product (GDP), 7% of total employment, and a staggering 40% of global
energy consumption, its impact reverberates throughout various sectors (PWC, 2016; World
Economic Forum, 2016;). This impaoianifests across threeitical economic segments: the
utilization and extraction of natural resources, the manwifiemg of building materials, and the
provision of consultancy services encompassing architecture, engineering, quantity surveying,

and project management (Pheng & Hou, 2019).

In South Africa, the construction industryalksoa significantcontributor to economic growth
and employmentwhereby between 2009 and 2018e industry created over 1800 new
jobs, andin 2020, the sector emplad roughly 1,3 million people(Zingoni, 2020). The
industry®s outlookseemedpromising, particularly with thgovernmenis plans to improve
building andconstructionnfrastructure (PWC, 201&I1DB, 2019). Unfortunately, despite the
positive outlook, the construction industrgs shown a decline since 2017 and has contracted
by 33% in 2019.With the negative impact of tHeOVID-19 pandemic on the indtry since
March 2020it is predicted that the industry will contract even furtfi®esearch and Markets,
2020).Despitethe pessimism, positive outlook is forecasted aadjrowth of 5% is predicted

for 2023 until 2027n the construction industrfResearch and Markets, 2023).

Many skilled professionals in the construction industry proketkvantandessentiakervices

such as architects, engineers, land surveyors, t@md regionalplanners, construction
managers, project managers and quantity surveyben@P& Hou, 2019)In addition to these
professionalsHauptfleisch and Sigle (2014) add that landscape architects, property valuers
and facilities managers also form part of the professional consultant sehangin the built

environment.

This study places particular emphasis on the role of quantity surveyors within the construction
industry. These professionals serve as specialists in cost and value, offering expertise in
advising clients on the financial implications of design cho@etoverseeing and managing
construction expenses (Ashworth, Hogg & Higgs, 2013). Moreover, quantity surveyors provide

a wide array of services throughout the construction process, encompassing tasks such as

estimating and cost analysis, financial planningjdgnce on tendering procedures and
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contracts, financial oversight of projects, valuation of ongoing work, cash flow management,
and serving as expert witnesses or arbitrators in dispfitescessary (ASAQS, 2020). For
detailed insights into the multifaceted functions of the quantity surveyor, refer discussion

in Chapter 2.

Consequentlyon a construction projecthe quantity surveyor is acrucial professionawho
possessegriousskills that can be utilizeduringmost phases of the construction projecapN

& Flood, 2016).Quantity surveyorsare in high demand and tipeofessionhasfacedglobal
shortages in the past decgd@enith, 2012 Thayaparan, Siriwardena, Amaratunga, Malalgoda

& Keraminiyage, 2011)Wao and Flood (2014.30) support this claim by adding théatith

the trends in the construction industry, there is a high probability that there will not be enough
QuantitySurveyors to cater for the oncoming and/or upcoming large international construction
project®. In agreementhe Royal Institubn of Chartered Surveyors (RICS) reported in 2019
that quantity surveying is one of the occupations with the most significant staff shortages
(United Kingdom construction blog, 20205imilar tothe aforementionedlobal trendsthe
QuantitySurveying profession was tisd as one of the highest jobs in demand in South Africa
For examplein 2019 it was listed ninth on the list of scarce jobs in the courtry202Q
guantity surveying alsoappearedon the nationallist of highdemand occupationand
correspondingly appeared on the scaladls list of 2023 as wel[DHET, 2018, DHET, 2022).

While the national number ajuantity surveying graduates South Africahas increased
steadily from 433 in 2014 to 606 in 2017, it is clear from the inclusiaquantity surveying

in the lists of occupations in high demand that these numbers might not be enough to meet the

demands of the evgrowing sector (DHET, 2019).

1.2.1 Quantity Surveying Education

Given the shortages within the quantity surveying profession and the urgent need to meet the
demands of the construction industry both nationally and internationally, it is crucial to conduct

a comprehensive examination and analysis of the education @daadjuantity surveyors.

Currently, in South Africa,quantity surveyingeducation ioffered at arioushigher education
institutions Students interested istudying Quantity Surveying can do so & traditional
university, university of technology or a comprehensive univerSitydents can studpr a
threeyear BSc degree with or@ two additional yeas to obtain aBSc honourgdegree at

traditional university. Students can alsenrol for a threeyear national diploma and then
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advance to a BTech degrésee Appendix 1)for one year of study at a University of
Technology (ASAQS, 2020SAQSP, 202B There are three main distinctions between a
traditionaluniversity and a univsity of technology namelyl) traditional universities offer
degree programmes that take a minimum of three to four years to conpléte, entry
requirements are quite specific in terms of subject choices and performancedet8)she
main focus is theoretical training in a specialized fighdcontrastuniversities oftechnology
offer 1) diploma, certificate, and degree programnisqualifications whereexperiential
learning is part of the programmesd 3) programmeshat are careerdirectedand pratcal
(Oxford University Press, 21).

Additionally, Quantity Surveying qualifications presented at South Africagher education
institutions are subject to accreditation by the South African Council for the Quantity
Surveying Profession (SACQSP, Z8). Quantity Surveying qualificationsare on offer at
variousinstitutions,and it isessentiato note that the names of the qualificatiomght differ

from institution to institution(see Appendix 2) However the content of the syllabus and
curriculumis guided by the professional boACQSP)as well as th®epartment of Higher
Education and TrainingDHET) and are similarAccredited higher educationnstitutions
includenationaldiploma qualification@ndpostgraduatdiplomasin Quantity SurveyingBSc

and BSc honours qualifications anglicatedseparatelyn the list of accredited qualifications

by the SACQSHseeAppendix2).

Quantity Surveying qualificatiorerecurrently on offeat the followingtraditionaluniversities
in South Africa(SACQSP, 2023)

University of Cape TowUCT),

University of PretorigUP),

Nelson Mandela UniversittNMU),
University of theFree StatéUFS),
University ofthe WitwatersrandWITS) and

ok~ 0N PF

6. University of Johannesbuilg)J).
In addition six Universities of Technologyalso offer Quantity Surveying educational
programmes (SACQSP, 2023nhamely

1. CapePeninsula University of Technolog¢ZPUT),
2. Central University of TechnologyCUT),
3. Durban University of Technolog§pUT),
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4. Mangosithu University of TechnologfMUT),
5. Tshwane University of TechnologyUT), and
6. Walter Sisulu University of TechnologyvSU).

Thenational accreditatioffom the SACQSPandthe Royal Institubn of Charteredsurveyors
(RICS), also accreditsSouth African Quantity Surveying qualificationshe RICS is an
international governing bodyserving various property industry professiorf@uantity
Surveying qualificationsspecifically on honours levedf UCT, WITS, UFS, MU and UP are
currently on the RIC8st of accredited qualifications South Africa(SeeAppendix3).

Irrespectiveof the variations in the qualification pathwagcreditationor qualification names,
critical (quantity surveying) skills are taught and learned during university educatioch
makesit crucial forinstitutions tocarefully design their curricula to include appropriate training
(Ayarkwa et al.2011).Collaboration with industry is alsatal in the development of curricula.
Fundamental andharedin all Quantity Surveyingcurriculums is themodule of building
measurementvhich is a core moduleften referred to by various nameasich as Quantities,
Measurement, Measurement and Design Appra@alantity Surveying or Descriptive
Quantification (RICS, 222). Forthis study the termBuilding Measuremenwill be used.

TheBuilding Measuremennoduleis acornerstone of quantigurveying educatioand a core

skill required for graduatesnd professional quantitpgurveyorsto masterand themodule
focuses on measuring or quantifyiogrtain building elements and compongisDonnell,
2010; Lee, 2013Smallwood& Cumberlege, 2016)[he quantification process takes place
when dimensions ateken,read or scaledalso called takingff, from constructiordrawings

with a scale ruleor indicated measuremeni&his information isthen captured oentered on

a purposeruled paper called dimension paper odim-sheeté (Cunningham, 2014a).
Conventional teaching of building measurement typically involves the lecturer explaining
construction technology on a drawing while showstgdentghe quantification process based

on a specific set of rules (Lee, 2013).

1.2.2 Challenges in Quantity Surveying Education

Over the past few years, severdkernationalstudies have highlighted difficulties in learning
and teachingf the building measuremennodule (seesection 2.3 For examplestudies
conducted in Nigeria, Australidjong Kong,the Unted States of Americ@JSA), Ghana

Malaysia, and the United KingdofoK), among other countrieeave all investigated learning
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and teachingchallenges inthe building measwement module suggesting that learning
challenges in thismodule are a universal phenomendifrortune & Skitmore, 1994;
Christodoulou, 2004; Hasan & Rashid, 2008uhg & Chen, 2008; Hdgson, Sher & Mak,
2008; McDonnell, 2010; Ostrowski, 201Gjick, Porter & Smith, 2012; Lee, 2013; Tunji
Olayeni, Amusan, Omuh, Afolabi & Ojelabi, 2016; Goedert & Rakooei, 2B26|, Jatau &
Zaki, 2019;Gurmu & Mahmood, 2020)

In South Africalimited researclmasbeen done on the leang and teaching challengesthe
building measurement modubpecifically However Smallwood and Cumberlege (2016)
investigated some challenges and perceptiord quantity surveying and construction
management students in the building measurement mgpeddicallyand found that students
understood the importance of the module, not only in their studies as a core,rhatalso

in their career and working activities as a key to cost coatrdlestimatingOther than these
authors, limited research on the building measurement module has beemdba South

African contextwith specific reference tfirst-year students.

In addressingrst-year studentidearning and teaching challersge the building measurement
module there is a notable gap in research within the South African context. This void highlights
a disparity between studies focusing on quantity surveying education and those focusing on
higher education ang@edagogical issueshe diagram belowFigure 1.1)illustrates tlis
knowledge gap, showcasing existing research in quantity surveying educaisaifically

within the building measurement module. Howewtbgre remains a deficiency in research
concerning the firsyear aspedpecifically While numerous studies exist on challenges within
learning andeaching, particularly those faced by fiy&ar students enterifgghereducation,
(seesection 2.3 a gap persists in understanding the challengpbcély encounteredvithin

the building measurement module loyderpreparetirst-year students.
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KnowledgeGap

Research in
Quantity Surveyingj Research in
Education Learning and
(Building Teaching (First
Measurement year experiences)
Module)

Figure 1.1: Knowledge Gap ofthis Doctoral Study

Within the broad scope of research on construction education, encompassing fields such as
guantity surveying, architecture, engineering, and construction management, there is a notable
focus on pedagogical challenges. However, there is a lack of studascsily addressing the
difficulties encountered by firgtear students in the building measurement module.
Conversely, while extensive research exists onyestr students' underpreparedness, there is

a distinct gap in studies focusing on the spesitfiaggles of underprepared figgtar quantity

surveying students, particularly concerning their primary module.

Thesetwo spheres (underpreparedness of-fiesdr students and pedagogical challenges in the
building measurement module), are combined to present the current problem at hand which is
the challenges of firstear students and lecturers experience in the Ingildieasurement

module

Remarkably, no prior investigations elokedinto the challenges encountereddyyolled
first-year students in higher education institutions, particularly withinrtbéule of building
measuremeniThus, the potential challenges encountezd with the learning and teaching
of building measurement especiallyat the first-year level atuniversities in South Africa,
are at the core of the presentdoctoral study, as highlightedand elaborated om the

following section

1.3PROBLEM FORMULATION

Since the early 1990s, there has been a growing concern regacduiging quantification

skills through formal educatioin 1994 Fortune and Skitmore suggested that the approach to
teaching quantification studies in higher education should shift away from traditional lectures
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and practice sessions. Instead, they advoeatesre dynamic learning environment, utilizing
workshops that foster problesolving abilities and promote the development of essential skills
such as numeracy, communication, and organizaktiowever, here does not seem to be a
facilitation framework to guide academics for pedagogical challenges in quantity surveying
educational literaturespecifically onthefirst-yearlevelin the building measurement module
which the present study couldentify or estalish. In the meantime, several studies have
confirmed the challenges experienced wehrning andeaching within quantity surveying

and building measuremeitiut have yet to focus on firgear students.

Studies such as those of Ostrowski (2010) fatlmedfollowing pedagogical challengestire
building measurememhodule(notethis is in thenternationalkcontextand notspecifically for

first-year studen)s

1. The process of teaching measurement, which refers to procedural knowledge, where
studentexperiencdifficulty knowing whatto do next when measuring

2. Calculatiors involved in measurement, whestidents usually do not know how to
do the numerical calculations that are required, which was found to be the most
fundamental problem

3. Insufficient knowledge of construction or building technology, wistneents do
not know the building process they are measuring;

4. Ruling in takingoff sheet
Difficulties with the lecturer either going too fast or too slow, resulting in boredom

or anxiety among students

A study by TunjiOlayeniet al.(2016) inNigeriafound thatstudents typically face challenges
with calculation courses and fundamental learning difficulivéd calculation courses and
fundamentalearning difficulties in the building measurement moduéesalso discoverednd
included:

1. The teaching styles of lecturareat makecomprehension for students difficult
2. Lecturers rush through the wornlwhile assumingstudents possessertain
knowledge already

3. Limited exposure to software and locally authored textbooks on building
measurement.
4. Norrinteractive lectures
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5. Insufficient and noiillustrative examples for students to understéme content

fully.

In a recent Australian study, Gurmu and Mahmood (2020) investigated learning challenges due
to poor student performance in the building measurement maddlever five years, the
following learning challenges were reportedthe building measurement modulg these

authors

1. Difficulty in managing group assignmentwhere tudents felt that they would
benefit more from individuadssignments instead of group assignments

2. Insufficient understanding of mathematics and construction technology was noted,
with students expressing frustration over lect@assumptions regarding their
proficiency in construction methods and materia¢sulting inlecturers rusimg
through the work and évingstudents frustrated

3. Lacking sufficient time to practice seminar questjarslstudentdeeling rushed
in doing seminar activities and needed additional time to complete the work

4. The inflexibility of the class and seminar timetables
Insufficient learning resources were also found to be learning challenges in the

building measurement modul@urmu & Mahmood, 2020).

It is noticeablefrom thesestudies that challenges in the buildinggasurement module are
evident, bunhote that this research is done internationally and is not focus@duth African

first-year student€Once againthe knowledge gap is evident.

Glick and Porter (2012) highlight a notable concern, particularly regarding incoming
undergraduate construction students who typically lack a robust background in the construction
field. This deficiency often leads to difficulties in core content courses donstruction
materials and methods, plan reading, and estimatig.(2013) also supports this notion by
adding that firsiyear students angoorly equippedvith skills to read construction drawings,

let alone measure accurately and note dowmbasirements ira set formatMany students

find the building measurement module a challenge, especially in the first semester of their first
year McDonnell, 2010).To this effectsome athors such as Sunindijo (20163uggest the
exploration of newlearning andteaching approachesuch as fliped classroors, learner
centredapproaclksand seldirected learnindor first-year construction management students

that would support and improve their learning experiences
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Similarly, in South Africa, the problem ddtudenté poor grasp and comprehension of
measuremerttasbeen suggested by authors such as Smallwood and Cumberlege (2816)

is, howevernot specifically orthefirst-yearlevel. In responsethe teaching methodology of

the building measurement module at a South African university underwent transformation and
reconfigurationin recent yearso make the presentation of this modal& its contenimore

comprehensible for students.

What compounds the learning and teaching challenges experienceélde building
measurement modulr first-year studentsn South Africaspecifically is that first-year
studentsare generally underprepared to entegher education and have limited prior
knowledge in termsf the conten{Matoti, 2010;Glick et al, 2012 Thomas & Maree, 2031
Transitioning from school to higher education se@nablematic for many studenfRoman,
Titus & Dison, 2016 Hodgsonet al, 2010;Glick & Porter, 2012) Furthermorefirst-year
studentsstruggle to adapt to tirenew environment and find the workload, teaching methods,
homesickness accommodation availability, financial support and academic support
challenging(Thomas & Maree, 2021)When first-year students arriven higher education
underprepared, they exhibitpdnenomenon referre as the articulation gap, which is the
difference between success ahcol andn higher educationThis profoundly affectstudent
performance in higher education, as the foundation for higher education ssutté¢girmly

laid in schooland this inadequate preparation for higher education is problemasistated
that almost 69% of all students enterimghereducation in South Africare underprepared
and are not able to cope with the demands of higher edu¢ktayet, 2016 Prince &Frith,
2020; Matoti, 2010. It is essential to bridge thesticulationgap with appropriate academic
support and learning developmestich as teaching interventions and extra sugporthe
most vulnerable students (Prince & Frith200

Despite studenfgpedagogical challenges and difficulties in the building measurement module,
lecturers still favour the traditional teachiiigicDonnell, 2010 Farrow & Wetzel, 202).
Various authors have questioned the efficacy of the traditional teaching appnoddih,is
suggested that curreletarning approaches and teaching orientations be evahrdeatjusted

to support studentearning(Hodgsonet al, 2008, McDonnell, 2010, Hasa&h Rashid 2005,
Sunindijo, 2016, Farrow & Wetzel, 2020h addition to Hodgsoret alGs (2008) researgh
Hasan and Rashid (2005) also found the conventional teaching approach, which is similar to
the traditional approach arndcludestutorials, manuataking-off exercises and takirgff
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examples using computers to be ineffective to teaitical knowledge and skill in takingff,

which is core to the building measurement module.

Particular challenge®f this conventional approach include a lack of understanding in
construction technologygoncepts of measurement, amldck of skills required in takingff.

This delivery approach seems to be the problem because it appears to be fragmented and
uncoordinated in chingconstruction technology, measurement principles, and measurement
exercisesThese findings of Hasan and Rashid (2005) are similarogetf Hodgsonet al.

(2008).

In the international quantity surveyingducationalcontext various alternative teaching
approaches to improve the learning experience of students have been proposed or implemented
such as deep learning, flipped classrooms, proflased learning, and laarnercentred
approachfarrow & Wetzel, 2020Sunindijo, 2016, Hodgsost al.,2010, Lee 2013). Goedert
andRakooei (2016) also advocate that a prefeded pedagogical approach be applied instead

of traditional lectureg the building measurement module

In South Africa, as noted by Zulu, HawgstdTramontin (2018), various pedagogical methods
such asproblembased learning, studimased learning, casmsed learning, inquisgased
learning projectbased learning,action learning and discovery learningre integral
components of the constructivist teaching approachsétteaching strategies or pedagogical
methodsunderscore significant endorsement for this comprehensive teaching methodology
within the field of quantity surveying. Howeverjstimportanto highlight that these findings
do not specifically pertain to firgtear students or the building measurement moduleto
construction education in general and include all studentgreaips Various researchers,
national and internationabipport and promote constructivism in construction educalioey
also refer to constructivism as a widely accepeaining andeaching approach due to its
efficacy of beingstudentcentred(Mohamed, Islam, Yusof, Misnan, Othman & Ramly, 2018;
Hefer, Fester, Zul & Haupt, 2018; Hartman, Doree & Martin, 2010; HagpHarinarain
2016; Zuluet al, 2018).

Consequently, to address the pedagogical challenges, the present study submits that an
alternative approach to learning and teaching in the building measurement module on
thefirst -year level, specifically, beinvestigated from aconstructivist viewpoint to enhance

the efficacy of learning and teachingConstructivism inearning andeaching foregrounds
studentcentrednesgyeer learning, active participati@md student agengcproblemsolving
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andcritical thirking andallows students to generate and test their understanding of the work
(Shah, 2019).

However, the present study notes timatwithstanding thénternationalstudieslisted earliey

there is ashortageof research in this areparticularly concerningthe building measurement
module related tofirst-year pedagogical challengea the South African contexsuch as
understanding the specific challenges exgared bystudentsard lecturersand the learning

and teachin@pproaches that might contribute to these challefgeschallenges encountered

in building measurement on a global scale are likely reflected in the South African context.

Moreover, these challenges are likely intensified by underpreparegdasstudents entering

South African higher education institoitis.

In Figure 1.2, the main problem of the studyilisstrated where underprepared firgear
students enter higher education with limited prior knowledge of the construction industry

resulting in learning and teaching challenges. Various learning theories and approaches are

investigated with a strong focus on constructivism, and Vygdaistteory of sociocultural

development is proposed as a possible solution to the challenges. The investigation is based on

a pragmatic and constructivist research paradigm as presented in Chapter 4.
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The research problem that guides this study is to identify the learning and teaching challenges
faced by firstyear students and lecturers in the building measurement naid@dath African
universities. Secory, it seeks to investigate theonstructivist teaching approach, with a
particular focus on the applicability of Vygotskytheory of sociocultural development as a

potential solution to these challenges.

1.4ATHEORETICAL PERSPECTIVE

According to the Vygotskian theory, the star
level of skills and knowledge. When applying the theory of Vygotsky, it is assumed that the
student brings some experience to the learning situation. The atiohirof existing
knowledge and new knowledge will lead the student to make meaning of and construct their
knowledge. This combined knowledge construction and meanaigng process is known as
constructivism (Harland, 2003). Constructivism learning andteachingimplies that the
students learn while constructing knowledge. It holds the potential for addressing several of
the challenges associated with learning and teaching in the building measurement module
because students need to develop the capacity andskeiésn better and construct knowledge
(Lee, 2013).The theorist Ausubedtates that fithe most important single factor influencing
learning is what the learner already knows, ascertain this and teach him accofiiagind,
2003:266).To addess the pedagogical challenges faced in the learning and teaching of the
building measurement modulen the first-year leveland the value of constructivism in
construction educatio(as presentedeesectionl.3) this thesis will argue for the application

of Vygotskyds sociocultural theory of cognitive developmehhe implementation of the
scaffolding concept to assifitst-year studentsin moving through the zone of proximal
development (ZPD) and ultimately enhanceirthearning and teaching experienice the
building measurement modul®rm part of the theoretical perspective and the argument for
the application of the theonAs discussedand justifiedin Chapter 3, Vygotsk¥ theory
primarily focuses on the complexities of cognitive activities shaped by adatieeledge
construction, making it a cornerstone of constructivism. According to Vygotsky, social
influences, especially instructional guidan@ee pivotalin cognitive developmentThe
Psychology Notes HQ, 2018Yygotskyts theory forms part othe broader constructivism

theory, which will be explored in detail in Chapter 3 of the thesis.
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1.5RESEARCH QUESTIONS
In examining the statexksearctproblem(seesectionl.3), the following main question and

sub-questions are presented:

15.1 Main Research Question

How canthelearning and teaching of firgear students in the building measurement module

be enhancethrough a facilitation framewofk

To address this main question, the followsulpquestions are presented:

1.5.2 Subsidiary ResearchQuestions

15.2.1What is theextentof the preparedness level of figgar quantity surveying students in
terms of prior knowledge or lack thereof to deal with the building measurement module
contentwhen they entelnighereducation for the first time?

15.2.2What is thenature of the challenges associated with the learning and teachiygérst

guantity surveying students in the building measurement module in South Africa?

15.2.3 What are the current approaches and techniques used in the learning and teaching
building measurement for firstear quantity surveying students in South Africa?

15.2.4What is the perceived effectiveness of the current learning and teaching approaches and

building measurement for firgtear quantity surveying students in South Africa?

1.5.2.5Whatfacilitation framework towards effectidearning and teaching interventions can
be applied to bridge the articulation gap of fystr studentso they carfully grasp

and understand the context of the building measurement module?

1.6 AIM OF THE STUDY
This research aims to develop a guidifiagilitation framework to facilitate and enhance
learning and teaching of the building measurement module otydiastlevel to mitigate and

address potentigledagogicathallenges associated with quantity surveying students.
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1.7RESEARCH OBJECTIVES
To achieve the above aiamd address the research questitimes following objectives will be

pursued:

1.7.1 To determine the preparedness level of fpeshr quantity surveying students in terms
of prior knowledge or lack thereof to better deal with the Building Measurement
Module.

1.7.2 Identify the challenges associated willkearning and teachindirst-year quantity
surveying students in the Building Measurement Module in South Africa.

1.7.3 To examine current learning and teaching approaches and techniques used in the
learning and teaching of building measurement for-fiestr quantity surveying

students in South Africa.

1.7.4 To identify learning and teachingiterventions that can be applied to bridge the

knowledge gap of firsyear students regarding the building measurement module.

1.7.5 To develop a guiding framework to enhance the facilitation of learning and teaching of
building measurement to firgear quantity surveying students and support tirem

developingthe required basic and professional skills.

1.8RESEARCH METHODOLOGY

This study employs an interdisciplinamyulti-methodresearch approadie examine, blend,

and unify connections across disciplines, creating a cohesive and ufafiditiation
framework. Its advantage lies in incorporating viewpoints from both the quantity surveying
field and the realm of higher educatidine primary aim of this interdisciplinary method is to
address realorld, complex issues and to offer diverse viewpoints on proilaring (Choi

& Pak, 2006)In this case, the focus is on improving learning and teaching withoutstity
surveying disciplingethus using learning and teaching theory to enhance and contribute to the

Quantity Surveying body of knowledge.

This studys important challengis the lack of existing knowledge about learning and teaching
and its challenges within the South African quantity surveying cqrapgtifically related to
first-year students in the building measurement moddikis study®s abose-mentioned
identified gap influences the aim of the study, as the development of a guidailgation

framework to facilitate enhanced learning and teaching of the building measurement module
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on afirst-year level will only be effective if it speaks directly to the challenges and effective

practices the sector experiences.

Due tothe lack of contextual knowledge, this study will introdécenultimethod research
approach(see full details ifChapter, section 4.3to first identify the challenges students and
lecturers experience in the building measurement mahadsecondy, use this information to
inform the development and implementation of interventions that will lead to a guiding
facilitation frameworkto enhance the learning and teaching and to overcome the challenges in
the building measurement modukeirthermore, this implies that the research will not use the
traditionalor well-known scientific method used in md@3tantity Surveying researchut will

draw on constructivist and pragmatic paradigms to infitiemultimethod research approach.

The multimethod approach draws upon the comprehensive theory of constructivism, which is
grounded in several essential principles: 1) active construction of knowledge, 2) engagement
in learning as a dynamic process, 3) social construction of knowledgersbnalized nature

of knowledge, and 5) learning taking place within the individuadognitive processes
(McLeod, 203). The building measurement modugea cornerstone of quantity surveying
education and a core skill required for graduatekagrofesional quantity surveydo master
(McDonnell, 2010; Lee, 2013yortune and Skitmore (1994) urge the development of preblem
solving abilities, utilizing numeracy, communication and organisational skills for quantity
surveying graduatess already stipulate¢seesectionl.3), constructivism is foregrounded as
foundational to the argument tHatrning andeaching in building measurement, particularly

for first-year students, should encompass these principles to bridge the articulation gap of first
year students and create exceptional learning and teaching expercasmte their

underpreparedness

Figure 1.3 presents the muftiethod research approach adopted for this study
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MULTI-METHOD RESEARCH APPROACH
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[ ]
EPISTEMOLOGY
PRAGMATIC CONSTRUCTIVIST
METHODOLOGY
CONVERGENT > CASE STUDY
MIXED METHOD
METHODS FOCUS-GROUP SEMI- PRE/POST-
BASELINE SURVEY DISCUSSIONS STRUCTURED OBSERVATIONS REFLECTIONS T
INTERVIEWS
Lecturers . . ,
i i ildi Lecturer presenting First-year students in the
First-year students in the building : _—
TARGET & SAMPLE prasenting the this module atone | | building % modul
measurement module e e
= specific institution
year students -
Non-probability Purposive Sample Non-probability Purposive Sample
Qualitative and
DATA COLLECTION Quantitative Qualitative Data Qualitative and Quantitative Data
Data
DATA ANALYSIS Desaiptive o e Descriptive Analysis
Analysis analysis, thematically grouped

Figure 1.3: Research Methodology Framework of this Doctoral StuflySo ur c e :
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1.81 Methodology One

The first methodology will drawrém the pragmatic paradigand implemenéda convergent
mixed-methoddesign Chapter 4 of the study will present full details of this methodoldbe
primary purpose of the first methodology is to determine the challenges eydaststudents
and lecturers in the building measurement module at South African univeiSaieson the
nature élearningand teachinghallenges, the preparedness level of-fiesdr students entering
highereducation for the first time na the current learningnd teachingpproaches and their
perceived effectivenesgeregatheredThis first methodologyapproachnvolved conducting
an online baseline survendfocusgroup discussions witenrolledfirst-year students in the
building measurement module. Additionally, sestructured interviews areconducted with

lecturers who teach the building measurement monhuli@styear level
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The target population for thmnvergenmixed method includifirst-year students registered
for the building measurement modalevarious universities in South Afrioffering accredited
guantity surveying programmeStudentsvereasked to participate in the study in terms of the
online baseline survegnd the focusgroup discussiong:urthermorelecturers presenting the
building measurement module dime first-year level were alsoinvited to participate in the
studythroughsemistructured interviews-ive traditional universities apgesentingccredited
Quantity Surveyingrogrammesndthat offer the building measurement modatérst-year
level, one university offers the building measurement module frorsgbend year.

Regarding students, the fingear cohorof various universitiesvereinvited to participate in

an onlinebaseline survey, whichmainly aimedto identify the studenfgoreparedness levels

upon university entrancendfaceto-facefocusgroup discussions, focusimy the students
learning and teaching experiences in the building measurement module. Three focus groups
per universitywere planned with a total of seventy (70) participant$:ull discussion in
Chapter 4section 4.5.3 Participation in the baseline survayddhe focusgroup discussions

is voluntary.It wasestimated that 150 studentsuld engage with the online survey.

A nonprobability purposive sampling technigweas applied for thefirst-year building
measureent lecturersThe sample consistl of four lecturers (one from each institution
offering accredited quantity surveying progamnas participate in the studyl.ecturers
engagd in semistructured interviews focusing on their teaching approaches, the perceived
effectiveness of these approaches, and the challenges they experleaoang andeaching

the building measurement modualefirst-year level

Semistructured mterviews and focugroup discussions everecorded and transcribeData
obtainedvereanalysed thematically-he data obtained from tlhaseline surveys, fociggoup
discussions and theemistructurednterviews veretriangulated and theased to inform the

second methodology, as explainedhe next section.

1.82 Methodology Two

Opposedto the first methodology,he second methodology draws from the constructivist
paradigm and follows aasestudy design The casestudy designinvolved qualitative and
guantitativedata collectiorwith anin-depthinvestigation into a singlstudent cohorat one
identified universityoffering an accredited quantity surveying programninee case studypok

the information gathered through thest-roundmethodology to inform the development and
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implementation ofteachinginterventions, using the constructivist approach, to ultimately
produce a guidindacilitation framework of good learningnd teachingpractices for the
building measurement modufor first-year students Full details of this methodologgre
presented itChapter 4 of the study.

For the case studyhe firstyear student cohort im universitys building measurement module

wastargeted foparticipaton. A nonprobability purposive sampling techniqwasapplied

Data obtained frorthe first methodologyvereused to inform the case study and to determine
the appropriate teaching interventions for the case sieching mterventions developed
from thesedata verelimited to a maximum of fivge.g.subjecedto pre and postestslecturer
observationsandstudentéselfreflections on their learningnd teachingxperiences Thus,
data obtained from the case studyere qualitative and quantitativdoy nature but

predominantly qualitative.

Due to limited research in the South African quantity surveying educational context, even more
specifically on the building measurement moduléhmfirst-year level, this researaimedto

add tothe body of knowledge of quantity surveying education in South Africa in terms of
enhancing the performance and learning experiences in the building measurementThaule.
research als@aimed toadd to the learning and teaching body of knowledge regarding
demonstrating the value of constructivism as a teachp@roach in quantity surveying
education.The value of the researchould be reflected in the contribution of a guiding
framework to facilitate learning and teaching forblidding measurememboduleon the first

year level tonarrow the articulatiogap and addresshe level of preparedness of the students
entering higher education Thus, this resear@ practical implicationaimed tolead to
enhancinghe quality oflearningand teachingf the building measurement module in quantity
surveying programmes in South African universitigss research might also leadaninter-
institutional discussion on best practices for learning and teaching in quantity surveying

education and the supportfokt-yearstudententering higher education

Theoretically, the studyvould contribute significantly to the quantity surveying body of
knowledge where a knowledge gap has been idengBeéciallyrelating tothelearning and
teaching offirst-year students Through a multimethod research approadhe knowledge
contributionwould mainly fall into the higher education contglxtit with specific reference to

first-yearstudents in quantity surveying programmes.
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1.9ETHICAL CONSIDERATIONS

As outlined by Leedy and Ormrod (2015), ethical guidelines are paramount in-metadd
research These guidelinesclude securing voluntary and informed consent, safeguarding
participants from harm, and respecting their right to privacy. Similarly, Kumar (2014)
emphasizes the importance of navigating potential ethical challenges in various research
processes. These includmllecting information, obtaining consent, offering incentives,
addressing sensitive topics, mitigating potential harm, and enscomigdentiality. Given

these considerations, the researcher obtained ethical clegsaadethical clearar@approvals

in Appendices6i 10) from relevant institutiongsee detailsection 4.9to ensure adherence to
ethical standards throughout the research prodéss.following ethical guiding principles

appledto this study:

1.9.1Informed Consent/Assent

In ethical researchnformed consent plays aucial role. It involves presenting individuals

with comprehensive information about the nature, risks, and potential benefits of the proposed
study, empowering them to make informed decisions regarding their particifggione the
focusgroup discussion, serstructured interviews and castudy interventions commente

the researcher expladthe nature, risks and benefits of the research stuthe participants
Ultimately, informed consent is critical to protectingividualrights, safety, ashwell-being

and upholding ethical research principlés participants in this study, studemavetheir

verbal and electronic consent to participate in the online baseline survey as well as the focus
group discussions andltimately, for the case study, the participamésl to providewritten
informed consentOnly dudents of legal age and capacpgrticipaed in this research
Lecturers who participatkein the study also aye their verbalconsenteforeparticipationin

the semistructured interviewsParticipants in this researchere not forced to participate;
involvement vasentirely voluntary. Moreover, participants retdgthe right to withdraw from

the study at any point without facing any consequences.

1.9.2Confidentiality and Anonymity

Confidentiality and anonymity aressentialconsiderationsvhen personal informations
collected. Confidentiality refers to the protection of personal information, while anonymity
refers to the protection of personal identity.
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All dataarepresented in an unidentifiable foysuch as using pseudonyms orrbferringto
interviewees 1, 2, etc., and focus groups, &t&, or respondentsr participantd, 2,etc.Only

the researchdradaccess to data stored on a passvwadected laptop and documents stored
in a locked cabinet.

Confidentiality measuresivolvedin this study are that personal information from dinéine
baseline survey, serstructured interviewdocusgroup discussions and the case stwadyld
only be accessible by the researcher rédsearctsupervisornf this study andthe transcriber
of the data.

On the other hand, anonymity measureslve removing any identifying information from
data so that individuals cannot be identifiedr the semstructured interviews, the identity of

the interviewes wasdifferent from the baseline surveyhere theparticipansdidentity was

not possible to determinéAnonymity could not be guaranteed during the fogreup
discussions, as students might knome amther Still, in terms of the data presentation, it
would notbe possible to identifgny of the participats in the focus groupl the case study,

the identity of the participanisasalso notpresentedn anyresults Both confidentiality and
anonymity are essential to ensuring that individuals feel comfortable sharing personal

information and that their privacy is respecéed protected

1.9.3Vulnerable Participants

Vulnerable participants are individuals who may be at increased risk of harm or exploitation
when participating in research studies. Theasa risk of vulnerability because of the power
relation on the part of the researchas the researcherasthe lecturer of the module under
investigation especiallyin this casestudy approach. Students might feel compelled to
participate in the case studgxtra measures to ensure students feel protected and not obligated
had tobe taken by the researcher, sucheggilar reminders about voluntary participation, and
thatstudentsouldwithdraw at any time without any consequendé® benefit of this research
outweighsthe risk and the researcher undekto conduct ethical and responsible research
that contributes to the body of knowledge. To mitigate the risk, studemesnat forced to
participate in the research study in any wa&articipationremaired voluntary, and the

participants ould withdrawat any timewithout any consequences.
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1.9.4Power Relationship

A power relationshipexisied between the researcher and some participants with specific
reference to the case studyhe researchewas also the lecturer of this cohoithe power
relationship between the lecturer and students, or the researcher and the participants, is an
important dynamit¢o considerThis dynamic can be positive or negatioa the one handhis

power dynamic can facilitate and enhance the learning process by providirAg-@ddetime

research opportunities which can be utiliseddotgbute to the body of knowledge. On the

other hand, it culd be negative whereby students experience manipulation and dysfunctional
behaviour by the lecturelcecturers should tread very carefully in this domain and be mindful

of the impact on their studeni.positionality statement is included in the study, see Chapter

4, section 4.10

1.9.5Conflict of Interest

A conflict of interest occurs when an individual or organization faces conflicting loyalties or
interests that might impede their capacity to act impartially and prioritize thébeialty of

others. Within research or professional settings, such conflagt amise from financial,
personal, or professional interests, potentialying animpacton their actions, decisions, or
recommendationgConflict of interest can undermine the integrity and credibility of research

To prevent conflict of interest, indiduals and organizations must be transparent about their
interests and disclose any potential conflict to others. They must also manage or mitigate
conflicts, such as avoiding situations where their interests may compromise their integrity,
establishing @ar guidelines and ethical standards, and seeking independent review or

oversight.

The researcher Haan intentionalinterest inexecutingthis research as thisasto obtain a
doctoral qualification after the completion of this researdwever, theesearcher prioritise
the enhancement of learniagd teachingf first-year students in the building measurement

module

1.9.6Beneficiation, Reciprocity and Remuneration

No participantvould benefit financially from this research
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1.9.7Deception

Deceptionin research occurs when researchers intentionally provide false or misleading
information to participants, withhold information or manipulatdt is generally considered
ethically problematic because it undermines thresearcher andhe participant$ trust,
potentially harmingthe participard Deception can take many forms, such as using
confederates or actors in research, providing false feedback or information, or misleading
participants about th&tudyds true purposelhe real purpose of the reseaveisknown by the
studentsas the research process and involvemee clearly explained to the students as

participantseforethe processommenced

1.10 PLANNED OUTLINE OF STUDY

The study is divided inteevenchapters:

Chapter 1. INTRODUCTION AND PROBLEM SETTING . Chapterl introduces the
research context, formulates and states the problem, identifies the research aims and pbjectives
and highlights the study contribution and importanc€his chapter presesdithe learning and
teaching challenges of building measurement at theykat levelln this chapter, the problem
statement and research questions are presented together with an overview of the objectives and
scope of the researchn the last section of this chapter, an overviadwhe selected research

methodologyandthe ethical considerations applicabdehis study summarized.

Chapter 22 LEARNING AND TEACHING AND THE QUANTITY SURVEYING
PROFESSION: LITERATURE REVIEW . In Chapter2, the quantity surveying profession

is explored A historical perspective is presented about the quantity surveying profession as
well as the evolvement of the profession as it is known tdtayresponsibilities, roles, skills,

and competencies of the quantity surveyor are presented, and a strong focus on the
measurement skills of the quantity surveyor is giieaiso discusses the learning and teaching
landscape in the international as well as the South African landscape and pedagogical

challenges in the building measurement module are investigated and reported o
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Chapter 3 THEORETICAL FRAMEWORK : CONSTRUCTIVISM AND
VYGOTSKY & THEORY OF SOCIOCULTURAL DEVELOPMENT . Chaptei3 presents
the conceptual framework developed for this resedndahis chapterlearning theories will be
presented, andonstructivism will be investigated in depthherafter Vygotskys theory of
sociocultural development witle discusseth detailwith specific reference to elements such

as scaffolding and the zone of proximal development.

Chapter 4 RESEARCH METHODOLOGY : LITERATURE AND APPLICATION
Chapter4 explains and justifies the research methodology employed in this study and the
research approach and desighrough the application & multrmethodresearchapproach

the research questions will Baswered, and study objectives will be achieVdis study will

draw on the pragmatic and constructivist paradigftis acorvergentmixed-method approach

and acasestudydesign.

Chapter 5: RESEARCH FINDINGS, PRESENTATION AND ANALYSIS . Chapter5
presents the findings from the data colleciwdrnthe first methodology, the convergent mixed
method.Data collection from the baseline survey, fogusup discussianwith first-year
students, and serstructured interviews with firsgear lecturers of the building measurement

module are presented, analysed and discussed.

Chapter 6: CASE-STUDY FINDINGS. In Chapter6, the findings of the case study ahe
second methodology arpresented.Data obtained frompre-and posttests, participant
observationand reflectios are presented’he data from the first methodology informed the

casestudy design.

Chapter 7. FRAMEWORK, CONCLUSIONS AND RECOMMENDATIONS . In Chapter
7, the guiding facilitation framework is presentethe study is concluded, and
recommendations are madeontributions to the body of knowledge will be presented, and

areas for further researwehll be discussed
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1.11 CHAPTER SUMMARY

In this chapter, | have outlined the studdybroad context, includinfiprmulating the research
problem and presentingesearch objectives. Additionally, | have provided insight into the
chosen research methodology and the ethical considerations guiding the study. Moving
forward, chapter two presentsthe literature review.The significance of this study is
underscored by the lack of contextual knowledge regarding the learning and teaching
challenges faced by firstear quantity surveying students, particularly ire thuilding
measurement module. The primary aim is to identify and understand the challenges
experienced by students and lecturers, with the ultimate goal of proposing a facilitation
framework to enhance learning and teaching within the building measuremednte.lIt is

crucial to recognize that quantification is a fundamental skill for professional quantity
surveyors, making it paramount in the education of aspiring professatradgher education

institutions.

46



CHAPTER 2
LEARNING AND TEACHING AND THE QUANTITY SURVEYING
PROFESSION
LITERATURE REVIEW

fiWe need to stop.justpulling:people: outiof the rivle
need to-go upstream and find: out.\why:. fineyalling ino

(0

-Desmondi Tiutw

2.1INTRODUCTION

This chapter presents an overview of learning and teaching in higher education in the broader
international contexdndSouth African higher education within the quantity surveying learning
and teaching landscapseeftion 2.». Understanding the significance and purpose of higher
education and the learning and teaching approaches used in higher education is. &ssential
paradigm shift in learning and teaching might be needed due to the rapidly changing world,
and the construction industry is no exceptida.adjust to these changes, future construction
professionals must be educated and trained to adapt to the workforce to execute vital services.
Quantity surveying graduates and professiofudii a critical role in the construction industry,
which ultimately impacta countrys econory. Therefore, it must be ensured that appropriate,
goodquality teaching is takinglace at higher education institutions from the fiyrsar level,

as discussed igection 2.3This chapter introduces the quantity surveying professieation

2.4), which leadsto a discussion on the core services, competencies, and skills of the
professional quantity surveyarection 2.%. It is essential to understand the core skills required

of the quantity surveyor, of which quantification skill, also known as measuremt&aking

off, is one of the core skills requiremerdgsdtion 2.%.

Higher education institutions are responsible for training, educating, and developing young,
dynamic quantity surveying professionals through independent and autonomous learning.
However, the challenges within this domain need to be investigated, andigpasdutions

must be proposedmong the various challenges within the higher education setting, a specific

47



focus must benthe learning and teaching, also known as pedagathedlengesexperienced

by students and lecturerBhere are specific concerns about fysar studenfsreadiness and
preparedness to enter higher education, and several authors have written &hewgpéecific
content of these writings will be expanded on later in this chageti¢n 2.3.)(Romanret al,

2016; Reddy, Nair & Reddy, 2014; Mouton, Louw & Strydom, 2013; Du Plessis & Gerber,
2012; Mudhovozi, 2012; Matoti, 2010; Haupt, 2009; Engelbrecht, Mostert, Pienaar & Kahl,
2020).

Underpreparedness students is a universal phenomenon laasl asignificant impacon the
performance and retention of students at higher education institutions (Wollscheid, Lodding &
Aamodt, 2021; Thomas & Maree, 2021; Patilal, 2019; Prince & Frith, 280; Malatji &
Singh, 2018; McGhie, 2017; Mayet, 2016; Mavunga, 2014; Jandéanider Meer, 2012).

Students in construction education courses, specifically quantity surveying, are no exception.
With very little experience and knowledge about the built environment or the construction
industry, firstyear students are throwat the deep end when they enter higher education
institutions for the first time to study towards a quantity surveying qualification. Pather and
Dorasamy (2018) strongly advocate the necessary resporsgport firstyear students
adequatelyThisfirst-yearsypport might necessitatehanging firstyear studentdearning and
teaching approaches to support them better while transitioning from secondary school into
higher education and construction education coutéasous authors have noted numerous
challenges in learning and teaching in construction educasjercifically in the building

measurement modul&hese challenges will be presented later in this chagtetion 2.3.

The general underpreparedness of Hpesir studentsand the pedagogical challenges
experienced by students and lecturers in the building measurement nsbcide the
importance of this chapter, where the challenges of underpreparegetrststudents,
specifically in the building measurement module, are investigated and predesséyl,
alternative learning and teaching approaches are explored to enhance the learning and teaching
experiences in the building measurement module orykat level and to support the students

in transitioningfrom secondary school to higher educatietter

2.2LEARNING AND TEACHING IN HIGHER EDUCATION

Learning involves a diverse array of processes that extend beyond mere memorization. It

encompasses mastering abstract principles, comprehending proofs, recalling factual
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information, acquiring methods and techniguasalysingand debating ideas, and adapting
behaviour to suit different contextgorster (2011) cautions against assuming that learning
automatically results from teaching efforts. Instead, learning necessitates opportunities for
practice and exploration, room for contemplation and reflection, and engagement with peers.
For effective ¢arning, students must be interested, prepared, and motivated to participate in
the educational journey (Fink, 2013; Fry, Kadge & Marshall, 2009; Abdelhamid, 2003).
Ambrose, Bridges, DiPietro, Lovett and Norman (2010) define learning as a transformative
process that demands active student involvement and accountability. Moreover, successful
learning relies on the guidance of dynarmamd innovative educators who cultivate critical
thinking and foster a spirit of discovery and inquiry among their studRossél, Hanna, Bank

& Shapira, 200)f

2.2.1 Higher Education and Teaching

Good lecturers should be empathetic, have enthusiasm, be creative and be able to instil
discipline (Maphalala, 2016). Furthehe lecturer need® exhibit enthusiasm and passion,
assist students in developing critical thinking skills, and give constructive feedback on
assessments. Effective lecturecan al® enhance studeritdearning with skills and
characteristics to contribute to and improve studekt®owledge (Heffernan, Morrison,
Sweeny & Jarratt, 2009; McMillan & Gordon, 2017).

Davis and Arend (2013) provide \aluableframework for thinking about and organizing
teaching that includes setting clear goals expressed as learning outcomes, ensuring a good
match between learning outcomes and the chosen ways of learning, conductimigareed
teaching based on the concegatsl practices inherent in each way of learning, having engaging
and stimulating materials and activities where appropriate, and implementing assessment

methods that measure if learning outcomes are being achieved.

Thisteaching organisatiandicates that for learning to take place effectively, the lecturer must
ensure that the course design, the selection of learning and teaching opportunities, and the
assessment assist the learner in learning. The learning and teaching can be of high quali
through constructive alignment of all aspects of the modsted subject design is about
planning and aligning what to teach, how to teach, and how to aaflessng studentsto

engage in a coherent learning experieMell-designed subjects make it easierlémturers
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and students to maintain their focus on the learning intended while studying the subject (Hunt
& Chalmers, 2021).

Unfortunately, sociefis expectations regarding the quality of education for students are often
unmet, and studensometimesexperience disjointed, unstructured and outdated education
(Diamond, 2008). In many instances, the results or outcomes intended are not obtained through
the curriculaThe construction industry courses are not shielded from this, and various authors
have mentioned the mismatch between industry and higher education (Kibwami, Wesonga,
Manga & Mukasa, 2021; Haupt, 2009; Leung & Cherg&0Ultimately, this mismatch can

influence the overall quality of higher education.

2.2.2 Higher Education and Industry

Higher education institutions play @&ssentiarole in developing students who can join the
work environnent and function efficiently. To do so, the focus should increasingly be on
developing students towards critical thinking, understanding and innovation to be responsive
to industries and how they might change (Suhaida, Nurul, Razak & Shazwan, 2019&Haupt
Harinarain 2015; Nompunga, 2013; Ayarkwet al, 2011; Verster & Hauptfleisch, 2009).
Lange (2011) proposes that assentiafunction of a universy is to educate the youth to
engage with any future crisis in a critical, constructive and intelligent matigéer education

must stretch studendecritical thinking, creativity and synthesis, and muaeded help and
support must be provided to promote the studatigity to think independently (Fry et al.,
2009. The possibilities opened by a goeducation are endless, and the power of education is

simply remarkable (Lange, 2011).

Chan, Chan, Scott and Chan (2002) highlight that academics, associations and society are
concerned with professional education and training, which take place through university
education.There is a correlation between Chan et al. (2002) and Garfg811) view that
universities provide students with professional values, integrity, and competence knowledge.
Thus, the learning experiences at higher education institutions are vital for the professional
development of students and, ultimately, a professioh siscquantity surveyingduring
university education, critical skills are learned. Hence, it is crucial for providers of quantity
surveying education to design their curricoiaticulouslyto incorporate the necessary training

and growth opportunitiesThe responsiveness of education providers to the needs of the

industry isessentigland there should be a strong focus on the content of the curriculum, the
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rules of progression within it, and its outcomes (Lange, 2@dljaboration between higher
education and industries is essential to establish a point of equilibrium where competent
graduates are delivered to the world of wdpPkofessionals in educational roles, including
educators, mentors and advisors, play a vital rolergparingthe next generation of
professionals (Russel et al., 2007). It is essential to incorporate practices like critical thinking,
embracing globalization and fostering social eem&ssconsistentlyinto students learning
journeysat higher education institutions. Furthermore, higher education institutions must be
capable of adjusting to the evolving demands placed on students, which extend beyond
technical proficiency to encompass skills such as creativity, communication, innovation,
teamwork and entrepreneurship (Ayarkwa et al., 2é&yelopingthese skills and academic
skills should be presented in a wsifuctured curriculum, and appropriate teaching approaches
should be fdbwed during the learning process.

2.2.3 Higher Education and a Paradigm Shift

A paradigm shift might be needed to ensure quality education in thecleaeging
environmenti away from the current paradigm of lecturers occupying about a fourth of the
classroom space standing in front of an entire class while students are sittimgyntates or

making short summaries during the lecture.

Generally, a prevailing argument suggesas reluctance to embrace innovative teaching
methodologies attributed to factors such as entrenched habits, comfort zones, limited awareness
of alternative approaches, fear of ridicule, or adherence to social norms among academics
(Davis & Arend, 2013)The awareness of the issues with these traditional teaching methods is
growing amongst academics and students, as illustrated by the increased literature on
alternativelearning and teachingractices (Davis & Arend2013; Fink, 2013; Farrov&

Wetzel, 2020)Farrow and Wetzel (202 refer to the traditional teaching method asfdtand
anddelive lecture, which is still widely prevalent in higher educatiaithough it has
generallybeenaccepted akess effective than other pedagogical practices that foster cognition
and retentionAnother downfall of this traditional lecture paradigm is the exclusive exposure

to lecturing. It leaves students shortchangeth@skills and abilities needettie mostin the
twenty-first-century workplaceResearch has shown that students preféreagtarticipatory

and experiential learning (Ekundayo, Shelbourn & Babatunde, 2021; Farrow & WetZel, 202
Mojtahedi, Kamardeen, Rahmat & Ryan, 2020; Lee, 2013).
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Concerning a paradigm shift, many lecturers might be ready to explore alterraiivesght

be overwhelmed with various optiort2r example, university lecturers might be confronted
with alternative teaching approaches: active learning, probksed learning, learneentred
teaching, inquinbased teaching, andragogy learning styles, cooperative learning, and
collaborative learningThese teaching options might be confusing and are often difficult to
navigate (Davis & Arend, 2013). An additional pregson university lecturers is the awareness

of changes and challenges within the current industay urge them to align the skills,
competencies and knowledge they produce in graduates with the demandsooisthection
industry. Moreover, the swift advancement of information technology and its pervasive
integration into various facets of society have transformed societal norms, necessitating the
emergence of a fresh cohort of professionals (Christodoulou, 2004). Thieptocould
additionally contribte to the heightened pressure lecturers experid¢rasgéng animpacton

their instructional methodologies.

To support this paradigm shift, Davis and Arend (2013:3) suggest focusing on learning and
less on teachind.hese authors askyWhat do teachers/lecturers do to facilitate learriigfey

recommend that lecturers should learn about learning.

This section provided an overview of learning and teaching in higher education and how some
authors have argued for a paradigm shift from focusing on teaching to questioning how learning
takes place. Thiparadigm shiftis important to align studeriisearning with the rapidly
changing demands of the workplace.

The focus now turns to firgtear students as assentiastarting point for changing paradigms

in learning and teaching in higher education.

2.3FIRST-YEAR STUDENTS IN HIGHER EDUCATION
Firstyear students in higher education are typically enthusiastic and eager to explore new
academic and social opportunities while navigating the challenges of increased independence

and responsibility.

2.3.1 FirstYear Students and(Under)Preparedness

In addition to the changes and challenges mentioned in the preceding sectibasithe

schooling system in South Africdoesnot prepae students enough for higher education
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(Mudhovozi, 2012; Moutoret al, 2013; Thomas & Maree, 2021)ndergraduate academic
success is affected by students who struggle with adjustment to the higher education
environment due to attending poorly resourced schaoladdition, Haupt (2009) found the
standard of secondary education to be poor, as well agjuality entrylevel students,

prevalent in South Africa, with specific reference to the construatidnstry-related courses.

Academic preparedness is a multidimensional, overarching concept that includes, reading
writing, notetaking and the ability to take an examination (Matoti, 2010; Wollscheid et al.,
2021).These skills are paramount to academic development and success. The specific skills
first-year students lack when entering higher education are reading, writing and mathematical
skills. English proficiency iglso sometimes lackingecause it might be a studénsecond or

third language. Numeracy skills are not profntjeand this lack can be attributed to the
shortcomings in théearning and teachingf mathematics anthe English language at school

level (LemmensDu Plessis & Maree, 2011; Prince & Frith,28). Mavunga (2014) supports

that numeracy and literacy skills contribute to the problem of underpreparednesseRaiddy
(2014) also found that firgtear students have low competency levels in maths, resulting in
challenges in analytical thinking and abstract work in higher educa#@ademic
preparedness isot only a South African phenomenon. Studies in Norway, the United
Kingdom, and Australia also suggest thatleints lack writing and reading skills when entering
higher education (Wollscheid et al., 2021; Lowe & Cook, 2003; Nallaya, Hobson & Ulpen,
2022).

When exploring the causes of underpreparedness amongefnsstudents, various factors
emerge. These include insufficient subject knowledge among science and math teachers and
deficiencies in communication skills among teachers and learners. Addyjahallabsence

of adequate instructional materials and textbooks and the pressure to cover exaiinaion

syllabi worsen the issue. The overcrowding of classrooms and the absence of basic facilities
like toilets and libraries further compound the obiadjes faced by underprepared fysar

students entering higher education (Matoti, 2010; Mavunga, 2014).

Educational inequalities and poor educational performance characterise the South African
basic educatiorsystem, which can also lead to underpreparedyeat studententering

higher educationThe availability of textbooks, poor infrastructure and equipment, and the
shortage of teachers contribute to the dilemma in the basic education system @R@ian
2016).
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2.3.2 The Articulation Gap

When students arrive at higher education institutions underprepared, they exhibit a
phenomenon referred to as the articulation gap, which is the difference between success at
school, at university, or in higher education (Mayet, 201®)e of the features of the
articulation gap is studer@isiumeracy practices and the expectations of higher education.
Malatji and Singh (2018) found that the articulation gap amongyf@at students makes it

hard for them to cope with the demands of higher education.

The articulation gap is part of the unpexparednessf first-year students, and Matoti (2010)
mentioned that there are three areas of underpreparedness among students entering higher
education, namely i) academic, ii) cultural, and iii) emotional underpreparedness. The basic
education system is to blame tbis, according to Mavunga (2014), who claims that the poor
quality of basic education has a knemk effect on higher education institutions. When
students transition from school into higher educatibis essential to bridge the articulation

gap with appropriate academic support and learning development provided by higher education
(Mayet, 2016; Pather & Dorasamy, 2018).

2.3.3 Transitioning Challenges

Jansen andan der Meer (2012) define transitioning as adapting to the subsequent stage. They
outline four significant reasons why students may struggle during this transitional period. These
include unsatisfactory experiences, difficulty coping with academic demands;ect choice

of course, and a variety of personal factors such as financial issues, illness and family
circumstances, all of which can contribute to students dropping out in their firsEyrgaiom,

Kuh and Loots (2017) concur with trassertion and further emphasize thatfyesar students

encounter significant academiednonacademic transitional hurdles.

In the United States, Mills, Novak and Danford (2012) found that 60% of incomingdast
students lacked essential learning and studying strategies, particularly in attitude and time
management, upon enterihgghereducationln Australia, Brooker, Brooker and Lawrence
(2017) have investigated challenges experienced by Hpestr students. They found that
students in their first year of study face multiple difficulties, including time management,
workload, family and health concerns, and financial vestkiVhile entering higher education
means a whole new environmetransitioning from school to higher education also means

more independence, which might be challenging for some students (Wollscheid et al., 2021).
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There is difficulty in transitioning students from high school to university. Some students find
the transition very stressful and demanding and face challenges such as academic performance,
adapting to campus life, independence, financial issues, andiimagement (Engelbreatit

al., 2020).McGhie (2017) believes that students find the following challenges, in addition to
those previously mentioned when entering univerbigavy workload, lack of motivation, and
insufficient foundational knowledge. Mhdvozits (2012) study identified various social and
academic adjustment hurdles encountered byyfeat students, including issues related to
cultural differences, the anxiety associated with leaving family behind, difficulty in
disconnecting from higischool friends, adapting to new dress codes and cuisine, managing
noise levels, struggling with low setsteem, facing shortages of reference materials, lacking
a consistent study environment, grappling with fear of failure, and adjusting to diversegeach
methodologies.

This evidence shows that firgear students experience various challenges upon entering
higher educationThe articulation gap and transitional challenges prove that students are

underprepared to enter higher education.

2.3.4 Consequences and Remedies of Underpreparedness

Students grappling with underpreparedness often encounter various consequences, including
deficient study skills, resorting to surfalevel learning strategies, diminished intrinsic
motivation, and a lack of se#ffficacy (Malatji & Singh, 2018). Additicaly, they rely heavily

on lecturer support and struggle to allocate study tefiectively, cope with academic
workloads, and navigate sizable class settings, leading to increased anxiety and eventual

dissatisfaction with their academic course (Matotil @0

Mudhovozi (2012) recommends that social networks and efficacious beliefs are two strategies
for first-year students to cope with their stress and challemMggson (2009) advocates the
transition process not to lmly a onceoff orientation eventbut to ensure this process is
ongoing to facilitate the transition of firgear students intbighereducationStudents cannot
succeed independently and need all-pifeyer®assistance and support in learning (McGhie,
2017).Strydomet al.(2017) highlight that explicit interventions aimediavelopindirst-year
students vyield significant outcomes on crucial success indicators, including persistence,

academic performance, and fostering a sense of lifelong learning.
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As mentioned earlier, one of the consequences of underprepargadirsttudents entering

higher education is dissatisfaction with the academic course, ultimately leading to students not
graduating within the given study timeframe or dropping out ofcivrse.The quantity
surveying profession cannot afford to lose gradyashis is one of the professions in high
demand internationally and in South Africge¢tion1.2). Thus, it must be a priority for the
industry, academics and higher education institutions to support the incoming students who are
generally underprepared due to the failing school systermentioned earlier in the chapter
(section 2.3.). The quantity surveying profession is demanding, and quantity surveyors must
have appropriate competencies and skills to perform cost management, cost control, and cost

advice services.

The following sections will focus on exploring the quantity surveying profession in general
before turning back to quantity surveying education in subsequent sections.

2.4THE QUANTITY SURVEYING PROFESSION
Quantitysurveying is a profession that involves managing all costs related to building and civil
engineering projects, from initial estimates to final accounts, ensuring value for money while

adhering to quality and regulatory standards.

2.4.1Historical Overview of Quantity Surveying Profession

During the 17th century, Quantity Surveying began to emerge as a profession, particularly
evident during the restoration of London following the Great Fire. However, inetamtil

1836 that the first fully measured and tendered contract using detailed Bills of Quantities (BoQ)
(Shafiei & Said, 2008; Noor, Tobi & Salim, 2020). The earliest known quantity surveying firm
dates back to 1785, with the inception of the first mesamsant method recorded in Scotland

in 1802. Consequently, tlpiantity surveyingprofessiorboasts a distinguished history rooted

in providing financial expertise to the construction industry.

In the late 1700s, various terms suchtasasurdy ccustom surveydr or simply Gsurveyod

were used to describe individuals in this field. However, it maisuntil 1859 that the term
Gquantity surveydiwas formally coined, marking its evolution into a recognized consulting
professionThe professional title of Quantity Surveyor, originating from the United Kingdom,

is recognized across all Commonwealth countries (ASAQS, 2020; Seeley, 1999). In North and

South America, China, and certain regions of pardhe terndCost Engineeringjs employed
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In contrast,in various European countries and other global locales, the &&omstruction
Economisd is prevalent. Despite differing terminology, Cost Engineering and Quantity
Surveying encompass similar and extensively overlapping functions. While Quantity
Surveying primarily pertains to the construction sector, Cost Engineering is more closely
associadd with engineering projects and processes. Nevertheless, practitioners in both

disciplines frequently operate in both domains (Smith, 2012).

The emergence of the Quantity Surveyprgfessionin South Africa during the 1870s was
significantly shaped by the emerging mining industry. This period saw a notable influx of
British architects drawn toentreslike Johannesburg, Pretoria and various coastal towns to
drive the development of infrastructure required for mining operations. These architects
brought expertise in quantity systems, tendering processes, and contractual frameworks.
However, as projectsrogressed, it became evident that thepgrapches lacked comprehensive
measurement and quantification methodologies. Recognizing these shortcomings, the first
gualified quantity surveyors arrived in South Africa at the beginning of 1896 (Maritz & Sigle,
2012).The Architectéand Quantity Surveyod®rivate Act (No 18 of 1927) was implemented.

In 1971, it was amended to the Quantity SurveyArd (No 36 of 1970), and again, thect

was amended in 2000 and changed to the Quantity Surveying Profession Act No 49 of 2000
(RSA, 2009 Maritz & Sigle, 212). This legislation serves the profession todag strives to

uphold professionalism and ethical conduct.

2.4.2 Current Quantity Surveying Profession

Today, the quantity surveying profession in South Africa is served by the South African
Council for theQuantity Surveying Profession (SACQSP) and the Association of South
African Quantity Surveyors (ASAQSThe Royal Institubn of Chartered Surveyors (RICS)

is an international governing body located in the United Kingdom that camegjstatethe
guantity surveying professidn South African membersThe SACQSP is mainly responsible

for governing the quantity surveying profession by i) implementingAttte which includes
guidelines on professional registration, legislation, education, discipline, professional conduct,
and identification of workii) interacting with the Council for the Built Environment (CBE)

iii) protection of the publicandiv) the recommendation of professional fees (Maritz & Sigle,
2012). The ASAQS, as a voluntary body, is tasked with enhancing and advocating the

professio@s interests (Haufleisch & Sigle, 2014). Ifulfils this role by offering educational
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materials and organizing training events (ASAQS, 2020). Equally, the RICS, an internationally
respected professional organisation, caters to the global land, property, infrastructure, and
construction sectors. Specifically, it oversees the quantity suygyiofession worldwide,
ensuring adherence to standards of conduct and competency among professional quantity
surveyors (Wao & Flood, 20).6

2.5QUANTITY SURVEYORS SERVICES, COMPETENCIES AND SKILLS

Being a professional quantity surveyor means having specific roles and responsibilities within
the construction industry and even more so on construction prof{sets.Appendix 5).
Quantity Surveyors can be involved in construction projects as early as the inceptiomphase
execute services, roles and responsibilities successtiadyquantity surveyor needs specific
competencies, skills, and attributes to ensure successful execution and implementation. As
Nkado and Meyer (2001) highlight, the professibquantity surveyor plays a crucial role
within theconstruction industry and thoeiilt environment, aspiring to uphold their professional
status and ensure recognition of thebcial services Furthermore, according to Willis
Ashworth and Willis(1994), a professional is characterized dslivering competent and
integrity-driven services utilizing distinctive and refined techniques. Ber{h@91) further
emphasizes that a professional is an individual who has undergone education and training to
applya specialized body of established knowledge and technamglegdlyto address practical
challenges. Future quantity surveyors are trained and educated at higher education institutions,
where they need to develop specific skills and competencies to fulfil their services, roles, and

responsibilities within the constructiamdustry successfully.

2.5.1 Quantity Surveying ldentification of Work

Quantity surveyors offer diverse services encompassing estimating, cost advice, property
development consultancy, guidance on tendering processes and contractual arrangements,
financial oversight of contracts, valuation of work in progress,cagatingcash flow budgets
(ASAQS, 2020).Their pivotal role and significance within the construction industry are
undeniable. Possessing a versatile skill set, quantity surveyors are indispensable across various
stages of construction projects. They collaborate closelywaitiousstakeholdersincluding
architects, engineers, contractors, subcontractors, project owners, government bodies, and

insurance firms, among others (Naaral, 2020). As the Society of Chartered Surveyors in
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Ireland (SCSI 2020 highlights, quantity surveyors contribute value by managing costs
effectively throughout construction Their primary objectives are to control costs, risk
mitigation, and enhancement of project value, ensuring that both design and construction
phases deliver optimal value to the client. According to the SACQSP (2011), quantity
surveyors are recognized esperts with specialised knowledge in construction procurement,

contracts, finance and economics.

The quantity surveyor is the expert in cost and value within the construction industry, offering
invaluable guidance to clients regarding the cost implications of design choices and effective
management of construction expenses. Additionally, they prosaenmendations on project

size, standards and associated costs, facilitate budget preparation, foster collaboration with
other members of the design team, oversee tender procedures and contractual arrangements
and enforce financial controls during constion to ensure adherence to project budgets
(Thayapararet al, 2011; Ashworthet al, 2013; Maritz& Sigle, 2012; Shafiei & Said, 2008;
Cunningham, 2014b)n addition to these standard professional services, the quantity surveyor
is skilled in negotiating rates and prices with contractors, managing the financial aspects of
costplus or lumpsum contracts, preparing BoQ for engineering wodacting as a principal
agent.Quantity surveyors are also ableualue buildings for insurance purposes, intetpr
construction contracts, serve as expert wiggem disputesprepare statements for submission
during litigation proceduresind participate in other forms of dispute resolutions (M&itz

Sigle, 2012)Quantity surveyors play a multifaceted role across various construction sectors,
encompassing residential, commercial, industrial, leisageicultural, and retail domains.
Additionally, they extend their expertise to diverse infrastructure projectsiding roads,
railways, waterways, airports, seaports, coastal defences, power generation facilities, and
utilities (Cunningham, 2014b).

Modernday quantity surveying services may range beyond traditional services, and quantity
surveyors may undertakebaoaderspectrum of work, from proving investment appraisals to
construction project manageIn addition to tlmse abovethe following specific services can

also be provided by a quantity surveyor: cost planning, management, reports and analyses,
project procurement, contract administration, feasibility studies, asset financial management,
andfinal accounts, estimate the value of variasiam work executed, tender evaluations and
compilations of BoQ, provisional BoQ, and schedule of rates (Shafiei & Said,; 2008
Cunningham, 2014bBNao & Flood, 2016 Thayaparan et al., 201Yogeshwaran, Perera &
Perera, 2014¥1aritz & Sigle, 2012; Nooet al, 2020).
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Beyond professional services, quantity surveyors also have responsibilities. One primary
responsibility, whether employed by a private quantity surveying firm, a construction
company, a property developer, or a large public or private organization,gaahgfication

of construction work. If a quantity surveyor is employed in a professional firm, they would
usually be referred to as a cliémtquantity surveyorln contrast to employment in a
professional firm, the quantity surveyor can also be emplbyea construction company or
contractor where the financial interest of the contractor is the quantity suiveyorcipal
responsibility and the quantity surveyor would engage in matters relating to costs and estimates
from an entrepreneurial perspective (Shafiei & Said, 2008). What is imperative is the
responsibility or service of cost management that remainssdhe irrespective of the
organisation. As per Cunningham (2014b), the quantity surveyor representing the contractor is
tasked with compiling @urate material requisitions, reconciling subcontraétiongices,
optimizing operational procedures for ce$tectiveness, and offering guidance to the
contractor regarding contract complianc8eeley (1999) further supports that the
responsibilities of the contractisrquantity surveyor are subject to the size of the construction
firm; in smaller companies, the role may entail a broader scope of duties compared to larger
counterparts. Minor differences exist between employment at a professional firm and a
constructioncompany.However,in the end, quantification and measurement renvéad
responsibilities and skills required by a quantity surveyor to execute the service and
responsibility of cost management and conirotéspective of employment.

The SACQSP has an identificatiofrwork document in which the description and standard
of the delivery of quantity surveying services and responsibilities are setThis.
identificationof-work document isessentigl as it restricts the authority of the quantity
surveyor on a construction projedihe services and responsibilities Tiable 2.1 below as
identified by the SACQSP. It is essential to note the quantity sudsegaas of responsibility

as this indicates theritical skills required to perfon these services and responsibilities.

Table2.1 SACQSP identification of work document summary
SACQSP Identification of Work

1 Interaction with stakeholders

2  Interpreting construction drawings and specifications
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10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

Compilation of price determination documents

Taking off quantities and preparing price determination documents for simple and co

buildings

Implementing budgetary processes
Cashflow forecasting and management
Prepare financial reports

Prepare cost estimates

Advice on desigrtost alternatives
Undertake project cost norm analyses
Prepare replacement cost valuations
Cost planning and cost control
Providing procurement advice
Management of payment processes
Identify and manage scope changes
Determination of resoursgequired
Contractual management

Undertake strategic planning

Cost and benefit analyses

Economic andinancial analyses
Contract documentation advice

Advice on price determination methods

Manage the production and preparat
management documents

Resolve claims
Prepare finahccounts

Apply closeout procedures

ion of price determination documentation ar
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27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

Develop and implement project service quality assurance procedures

Undertake financial feasibility studigacluding market need, risk and return analyses
Planning and managing environmerntdtiatives

Managing and administering construction projectsite

Managing construction organisational assets

Design, compile and utilization of project cost information databases

Managing the price determination, awarding and evaluation processes (tender
management)

Risk management

Undertakewholelife appraisals

Contribute to the sustainability assessment

Undertake value management exercises

Design and implement specialised service quality assurance procedures
Conduct tax assessments

Conduct land and related tax assessments

Conductpremises, energy, maintenance and assets register audits

Undertake professional practice managenientuding structuring the enterprise, negotiati
guantity surveyinglient agreements and applying relevant fee scales

(Adapted from SACQSP, 2011

Table 2.1 shows that the professional quantity surveyor engages in variereatesk services
on a construction proje¢tranging from cost planning to contractual agreements. Cost

management and control azgtical to the quantity surveyor as a professional consultant on

the construction project.

In addition tothe identificatiorof-work document of the SACQSP, the Council for the Built
Environment (CBE) also has a sceapfework document that stipulates the services to be
performed by a professional quantity surveyor according to their standards (CBE, 2019). Once

again, the scopef-work document isessentialas it demarcates the responsibilities and
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authority of the Quantity Surveyor on a construction projEoe scope of work published by

the CBE is divided according to the six stages of a construction prageséen in Table 2.2,
where inception is the first stage and the closeout phase is the sixth and last stage of
construction; this presentation and division of serviaesthe most distinct differense

between the two documents.

Table 22: Identified Quantity Surveying Work (CBE)
Stages of Service Professional Quantity Surveyor

Inception Development of a clear project brief
Attendng project initiation meetings
Procurement policy advice
Advising onvarious otheconsultants and servicesguired
Define the consultats applicable work and services
Concludng the terms of the agreement with the client
Advising on economic factors affecting the project
Advising onthe mostappropriate financial design
Concept and Viability Collaborate with the principal consultant and other consultants to ac
on the documentation program.
Attend design and consultants meetings.

Review and assess design concepts, providing advice on viability in
collaboration with other consultants.

Receive data and cost estimates from other consultants.
Prepare preliminary and elemental estimates of construction costs.
Support the client in preparing a financial viability report.
Audit space allocation against the initial brief.
Maintain liaison,cooperation, and provide essential information to th
client, principal consultant, and other consultants.

Design Development Collaborate with the principal consultant and other consultants to re
the documentation program.
Participate in design and cons

Assess and review design and outline specifications, ensuring effec
cost control with other consultants.

Collect pertinent data and cost estimates from other consultants.
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Develop detailed construction cost estimates.
Aid the client in reviewing the financial viability report.

Provide input on space and accommodation allowances, and prepa
area schedule.

Maintain liaison, cooperation, and information exchange with the cli
principal consultant, and other consultants.

Documentation and  Attend meetings with design and consultants.

procurement Aid the principal consultant in developing the procurement strategy
contractors, subcontractors, and suppliers.

Review working drawings to verify compliance with approved
construction cost budgets or financial viability.

Prepare procurement documentation for both principal and subcont
needs.

Assist in tender calls and negotiate prices alongside the principal
consultant.

Contribute to the financial assessment of tender submissions.
Assist in preparing contract documentation for finalization and signe
Contract Participate in the site handover process

administration and

_ _ Compile schedules detailing predicted cash flow.
inspection

Generate proactive estimates for proposed variations to assist clien
decisionmaking.

Attend regular site, technical, and progress meetings.
Resolve financial claims from contractors through adjudication.
Support in resolving contractual claims raised by contractors.
Establish andnaintain a financial control system.
Prepare valuations for payment certificates issued by the principal ¢
Prepardinal accounts for the project works.

Closeout Prepare valuations for payment certificates to be issued by the princ
agent.

Finalize thefinal account.

(Adapted from CBE, 2019

From Table 2.2it can be determined that there are various similarities and overlaps between
the identificatiorof-work document (IdoW) presented by the SACQSP and the<cBgeof-
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work. Once again, the involvement of the professional quantity surveyor irretaistd

services is evident.

From the preceding literature, the following roles, services, and responsibilities of the

professional quantity surveyor can be summarised and listed as follows:

- Advice oncosts, estimating, property development, tender procedures and contractual
arrangements,

- Tender evaluation and reports,

- Contract administration and procurement,

- Prepare Bill of Quantities (BoQ),

- Cost management, control, planning and reporting,

- Calculation of price fluctuations,

- Compilation of cash flowsdyudgets and cost estimates,

- Valuation of work in progress and quantification of construction work,

- Monthly payment valuations, certificates and progress payments and final accounts,

- Measurement and estimate value of variations,

- Feasibility studies,

- Asset financial management,

- Investment appraisals,

- Act in disputes as facilitator or witness,

- Construction project management,

- Negotiate rates with contractors.

These sections show that the professional quantity surveyor has a vast array of services and
responsibilities to perform in the construction industry and on construction prajddth

mainly involve cost managemengbst advice and the quantification of construction work.

The interdependency between cost management and quantification is essential to note.
Quantification of building materials is needed to calculate associated costs. If a Quantity
Surveyor cannot do quantification, they canpratperly execute the service of cost control and

cost management

However, the abovementionegsponsibilities cannot be executed successfully if the

professional quantity surveyor is incompetdititerefore, the required competencies and skills
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must also be investigateahd presented with an overvieWwuture quantity surveyors must

develop the appropriate skills and competencies to execute the services successfully.

2.5.2 Quantity Surveyois Competencies

The quantity surveyor must have specific competencies, skills and attributes to execute the
critical services, roles and responsibilit,eentionedn the previous sectioff.o further clarify
these crucial aspects, one should first understand the meaning and definitions of competency,
skill and attributes, respectivelyn Table 2.3, definitions are presented and consolidated.

Table 23: Definitions relevant for this doctoral study
Competency An important skill that is needed to do a j@rmbridge Dictionary2022)

Noor et al.(2020:2) describe competency as the assessment of an indiwidual
personahttributes, abilities, skills, and knowledge that enables them to perforr
successfully in a particular field.

In a study by Mohammad, Hassan and Yaman (2021ct&)petency encapsulate
knowledge, understanding, skills, attributes, and behaviour in its definition.

Skill An ability to do an activity or job welmainly because you have prest it
(Cambridge Dictionary2022)

Skill can be interpreted as a subset of competencies as competence is descri
the demonstration of dntegration of knowledge, skill, personal attributes and
value orientatias (Karunasena, Niroshan & Perera, 2015).

Attribute A quality or characteristic that someone or something Gambridge Dictionary
2022)

A quality, character, atharacteristic ascribed to someone or somethregr{am-
Webster 2022)

(Source: Authdis own compilatioh

As depicted in Table 2.3, there are distinctive differences between competency, skill and
attributes; however, they are all needed to credtglaly functional professional, and the
development of the needed competencies, skills and attributes is fundamental during formal

education at higher education institutions.

Regardingskills and competencies for the quantity surveyor, there are many discrepancies in
various classifications and definitionhere are also duplications of categorizations and

overlapping definitions (Dada & Jagboro, 2012). As mentionedahon 2.4.2the RICS is an
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international professional body governing the quantity surveying profession on an international
level, thus for this research, the RICS list of competencies will be referred to and presented,
but in essence, this research is not about the competenciasedeaquor the level of
competencies required. The fact isatthquantification ofconstruction work is one of a
professional quantity survey@rprimary responsibilitieshus,it makes measurement a core
competency The teaching thereof, or rather the tdvaes encountered in the learning and
teaching of firstyear students in thbuilding measurement module, is at the heart of this

researclstudy.

The pathway and competencies defined by the RICSaskills, knowledge and experience
required to become a professional quantity surveyor (Pr@S) known as a Chartered
Surveyor.The competencies are defined at three different levels. Level 1 is knowledge and
understanding, level 2 is the application of knowledge, and level 3 is reasoned advice, depth
and synthesis of technical knowledge and its implementation of the compet@heesare

three categories of competenciesndatory, core and optiah(RICS, 2022).

The first category is mandatory competencuelsich arecompulsory personal, interpersonal,
professional practiceand business competenciehese mandatory competencigsclude

ethics, rules of conduct and professionalism. The required level of competence is level 3, which
states that the candidate must give reasoned advice and tiepth of technical knowledge.

The following mandatory competencies are required on level 2, which states that the candidate
must be able to apply the knowledge and understarafingent care, communication and
negotiation, health and safefyhere are also level 1 mandatory competencies, which include
accounting principles and proceduressibess planning, conflict avoidance, management and
dispute resolution procedures, data management, diversity, inclusion, amibt&amclusive
environments and sustainabilityevel 1 competency requires knowledge and understanding
(RICS, 2a8).

The second category is core competendies. following competencies must be achieved on
a level 3competence leveduch aommercial management of construction works or design
economics and cost planning, construction technology and environmental services, contract
practice, procurement and tendering, project finance (control and reporting), and quantification

and costing of @nstruction work (RICS, 2020).

The third category of competencies is optional, all to be achieved on a |&les 2ncludes

capital allowances, commercial management of construction work or design economics and
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cost planning, conflict avoidance, management and dispute resolution procedures or
sustainability, contract administration, corporate recovery and insolvency, due diligence,
insurance, programming and planning, project feasibility analysis and risk management (RICS,
2020).

As indicated abovequantification and construction work costingve been listed as level 3
core competencieQuantification indicated on a level 3 competency levelidatesthe
importance of measurement skills for professional quantity surveyors. McDonnell (2010)
supports this by mentioning that measgiquantities is a core skill for a quantity surveyor and

a cornerstone of quantity surveying educatMeasurement, quantification and valuation are

a quantity surveyd@ most distinct, important and igne competenciesCost control,
estimating, plan reading, and economics of construction are also essential competencies
indicated in previous research studies (Crafford & Smallwood, 2007; Thayaparan et al., 2011,
Cunningham, 2014b; AIQR02Z% Yogeshwarart al, 2014).

However, competence in a specific area is not encagpparticularskills and attributes are

also needetb successfully executbe roles and responsibilities.

2.5.3 Quantity SurveyorRequired Skills and Attributes

As per the definition presented in Table 2.4, skills and attributes form part of the broader
definition of competencesince the early 1930s, several authors have outlined the skills and

attributes necessary for a Professional Quantity Surveyor.

In 1931, Fletcher and Bannistéin Hodgson et al. 2008highlighted a comprehensive
understanding of building construction, familiarity with standard measurement protocols,
awareness of trade customagdanterpersonal qualities such as tact, patience, accuracy, and
energy. Additionally, they emphasized the importance of possessing common sense, initiative,
and imagination to envision intricate design detadscrucial aspect of a professional quantity
surveyofs skill set.Mudd (1984 in Hodgson, 2008proposs a range of essential skills and
attributes for individuals in the field, including a solid foundation in numeracy, Famds
experience in practical settings, proficiency in reading and deciphering technical drawings,
disciplined and organized work habi#gleptness in managing extensive paperwork, a curious
disposition, and the confidence and adaptability to assimilate valuable inform@bod.
organisational abilities, intuition, application and aptitizde essential skills identified by
Skitmore (1985in Hodgson et al. 2008In 1988 Willis and Newmar(in Hodgson et al. 2008)
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listed the following skillsasimportant: the ability to write, be careful, think logically, and

possess a sound knowledge of building materials

In more recent sources, the SACQSP (2022) also displays in their professional registration
policy document theworkplace skill and experieacneeded for a professional quantity
surveyor. The list is in addition to the RICS competency list, part of the professional
registration pathway guidSACQSP, 2020).

In the tables belowTables 2.4i 2.10, the areas of skill and experience according to a
professional body (SACQSRJje presented he required skills and experience are divided into

the six stages of the construction procesgeption, concept and feasibility, design
development, documentation and procurement, construction, and closeout. An area of

specialisation is also added to the list from the professional body.

Table 24: Quantity Surveyor required Skill and ExperiendeStage 1

1.0 Inception
1.1 Developing project briefs and attending project initiation meetings
1.2 Advising on procurement policy for the project.

1.3 Defining thequantity surveyoscope of work and services and finalising the client/qual
surveyor professional services agreement.

1.4 Advising on economic factors affecting the project and on appropriate financial ¢
criteria.

Table2.4shows the needed skills of the professional quantity surveyor during the construction
procesés inception phase. During the inception stage of the construction project, the quantity
surveyor can advise on various economic factors and possible cost savingpmiptheed
conceptandthey can also advise on procurement strateg@les client consultaniagreement

between the client and the quantity surveyors is also finalised.

Table25: Quantity Surveyor required Skill and ExperiendeStage 2

2.0 Concept and Feasibility
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2.1

2.2

2.3

2.4

2.5

Agreeingonthe documentation programme for the project.

Reviewing and evaluating design concépt&lue engineering

Preparing preliminary estimates of construction.cost

Assisting inthe preparation of financial viability reports/feasibility studies

Auditing space allocations against the initial brief.

In Table 2.5the concept and feasibility phase of the construction prigetepicted.In the

concept and feasibility phase of the construction project, the quantity surveyor plays a vital role

in determiningvhetherthe proposed project will be economically and physically feasitie.

guantity surveyor also reviews concept designs

Table 26: Quantity Surveyor required Skill and ExperiendeStage 3

3.0

3.1

3.2

3.3

3.4

3.5

3.6

Design Development

Reviewing the documentation programme.

Reviewing and evaluating design and outline specifications and exercising cost contrc
Preparing detailed estimates of construction cost.

Reviewing the financial viability report/auditing of Cost Budget Estimates

Preparing area schedules and advising on space and accommodation allowances

Advising on escalatioformulae and their implementation

According toTale 26 the quantity surveyor has to haspecific skills during the design

development phase of the construction proj@stsign development is mainly where the

architecs and the engineers are involved; however, the quantity surveyor is responsible for

estimates and construction cost calculations and finalisation of the feasibility study and the

estimateconcerninghe budget.
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Table 27: Quantity Surveyor required Skill and ExperiendeStage 4

4.0 Documentation and Procurement

4.1 Assisting in formulating the procurement strategy for contractors, subcontractors
suppliers.

4.2  Reviewing working drawingto comply with the approved construction cost budgel/or
financial viability.

4.3 Preparing documentation for principal and subcontract procurement including
measurement and design of work, and the drafting of preliminaries, preambles and «
conditions.

4.4  Taking off of quantities and preparing price determination documents, including abs
schedules and pricing specialist construction elements following industry practice nor

45 Preparing schedules of quantities for engineering works (csttiljctural, piping anc
electrical) and the various methods of measurement

4.6  Advising on the selection of tenderers

4.7  Calling oftenders and/or negotiation of prices

4.8 Evaluating and reporting on tenders, including clarification meetings
4.9  Preparing contract documents

4.10 Advising on the different forms of construction contracts available for
projects (JBCC, FIDICNEC, GCC)

4.11 Understanding the roles, requirements and responsibilities oBagsteers and the use
cost elements (WBS)

4.12 Preparation of health and safety requirements for building projects

The documentation and procurement phase of the construction project is one of the most
essentiaphases to which the quantity surveyor contributé® fourth stage is crucial for the
guantity surveyor, as tender documentation is prepared during this stage, which is one of the
primary responsibilities of the quantity surveydvleasurement accuradg vital for the
successful cost calculation and final cost determination of the préjeetquantity surveyor

also plays a significant role the procurement pcess and the evaluation of tenders.
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Table 28: Quantity Surveyor required Skill and ExperiendeStage 5

5.0

5.1

5.2

5.3

5.4

5.5

5.6

5.7

Construction
Attending site handover and regular site, technical and progress meetings
Preparing schedules of predicted cash flow

Cost control during thevorksd progress includesdvising on proposed variations a
alternative construction methods and sequencing.

Reporting on cost variations and contractual issues.
Adjudication and resolving financial claims by the contractor, subcontractors and/or suy
Preparing valuations for interim payment certificates and reconciliation statements

Measuring and recording site information for final accqumposes.

Cost management and control are crucial for the quantity surveyor in the construction phase.

During thisconstruction stage, quantifyimgnstruction work and materialvgal for the client

and the contractoPayment of work done is based on a valuation of the work done, and for

this, quantification skills are paramount.

Table 29: Quantity Surveyor required Skill and ExperiendeStage 6

6.0

6.1

6.2

6.3

CloseOut
Preparing and agreeing on final account(s) fombeks.
Preparing valuations for final payment certificates and reconciliation statements

Preparing fee accounts based on appropriate fee scale and conditions of appointmen

In the last stage of construction, the quantity suna@ymiain responsibility ideterminingthe

final account and the final payment certificaf@uantification skills are also crucial in the

valuation of work done to prepare the final account and determine the final payment certificate.
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Table 210: Quantity Surveyor Required Skill and Experience (Specialisation)
7.0 Specialisation
7.1  Project planning and project management
7.2  Dilapidations and maintenance
7.3  Office management, resource allocation andgeting
7.4  Taxation allowances and grants
7.5 Insurance
7.6  Litigations and arbitration
7.7 Insolvency and liquidatian

(SACQSP, 202D

The compilation of skills and workplace experiences outlined in Tadil@ 20 underscore the

critical importance of quantification skills for quantity surveyors. These skills are
indispensableas quantity surveyors engage in the meticulous measurement and quantification
tasks that underpin project cost estimation and pricing forecasts. Strong quantification skills
are imperative for quantity surveyors, given their integral role in various taspieproject
management, such as estimating, procurement, purchasing, planning, and site management
(Fortune & Skitmore, 1994).

The role of a professional quantity surveyor in construction projects is multifaceted and
demanding, encompassing a broad spectrum of skills and responsibilities crucial for project
success. These include financial expertise, analyticalsslefifective communication,
interpretive capabilities, collaboration skills, and sound decisiaking. These skills are
essential for making strategic decisions that greatly influence project outcomes. Additionally,
proficiency across all phases of the constructiorgse and building life cycle is paramount.
This proficiency entails adeptness in cost management, maintaining a delicate balance between
quality and value, and tailoring solutions to messtch cliends unique requirements
Furthermore, quantity surveyors mpsissess contractual and legal skills, uphold the highest
standards of professionalism, exhibit innovation, quick thinking, ambition, resilience under
pressure, and good negotiation skills (Cunningham, 2014b; Wao & Flood, 2016; ASAQS,
2020).
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In their work, Lee, Trench and Willis (2014) describe the skills necessary for a quantity
surveyor, particularly in quantification. These skills include i) the capacity to articulate
thoughts clearly in a language devoid of ambiguity to prevent misunaeirsgs ii) a robust
comprehension of building materials and construction methodojoigeseticulousness and
precision in performing calculations to ensure accyragyhe possession of a methodical and
organized mindsetand v) the capability to vimlize drawings and intricate design details

effectively.

In a study by Fortune and Skitmore (1994) on quantification skills in the construction industry
the authors have proposed a conceptual model of the grouped attributes of measurement skill
characteristicsaas presented in Figure 2Tlhese attributes of measurement skill characteristics
includei) technical soundness) educational soundnesand iii) personal soundne$§hereas
educational soundness reflects the importance of prebtdvimg abilities or skills, technical
soundness is all about the measurer having sufficient knowledge and personal soundness is

about good intellect, logical thougaid numeracy skills.

A good measurer

Technical Soundness Educational Soundness Personal Soundness
Knowledge Problem formulation and Intellect
Construction capability solution Character

Response activation

Practical capability Physical characteristics

Information transmission

Figure 2.1: Conceptual model of the grouped attributes of measurement skill characteristics
(Adapted from Fortune & Skitmore, 1994)

2.6 QUANTIFICATION AND QUANTIFICATION PROCESS BY THE QUANTITY
SURVEYOR

In their 2012 publication, Maritz and Sigle underscore the significance of variticsl

aspects in the measuremenguantification proces3hese crucial considerations are accuracy

and neatness, emphasizing the meticulous and methodical approach or order applied during
measuremeniThey highlight the necessity for a thorough understanding of building services,

materials and construction technology and terminolégiglitionally, Maritz and Sigle (2012)
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stress the importance thforoughly knowingappropriate systems for measuring building work

and accurately checking dimensions on drawings before initiating any measurement. The
authors advocate using dimensions on drawingfeauof scaling and emphasize the need for

full referencing of all measurements for future applications. Furthermore, they emphasize the
critical role of unambiguous descriptions in the measurement process. These elements
collectively contribute to a comprethswe andoracticalappro&h to measuring and quantifying

building-related parameters.

As seen from Table 2.6, measurement and quantification stand out as core competencies and
skills requirements of the professional quantity surveyor in the construction pr8edsee

any construction costs can be assessed or determined, the quantity surveyor needs to quantify
what goes into the building project. Measurements are required for different construction or
project management activities where appropriate and accutat gan be applied to the
guantities and then a cost price can be establigleskt al, 2014). This process is also known

as quantification or takingff, which is discussed in detail in the next section. Therefore, there

is a central link between design and cost and the essential processes of measurement and
valuation.The BoQ preparation also involvesasuring or takingff quantities from drawings
prepared by architects and engineeFartune and Skitmore (1994:79) explain that
fimeasurement and quantification are vesitablished activities in the construction industry

and their applications are well knownit is further pointed out that project cost and price
forecasts heavily rely upon quaniiig and measuringonstruction work (Hodgsoet al,

2008; Cunningham 2014a; McDonnell 2010; Fort&ngkitmore, 1994).

2.6.1 Quantification, Measurement and Takingpff

Measurements or quantification can be used to compile a cost estimate of the whole
(construction) projecbor it can be used to compile the Bd@easurement, quantificatipor
taking-off of a proposed project can also occur in various stages, from the inception and the

feasibility phase up to the closeit phasewhere the final account is prepared.

The purpose of quantification is to i) establish a budget price, ii) givetemder estimate, iii)
provide a contract tender sum, or iv) to evaluate the amount to be paid to a contractor. The
guantities are measured following a specific set of rulesvknas the Standard Method of
Measurement (SMM)n South Africa, quantity surveyors measure according to the Standard

System of Measuring Building Wo(ESMBW). Various jurisdictions employ unique methods
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or measurement standards; nevertheless, the majority adhere to similar underlying

measurement rules and principles.

Packer (1996) describes the takiffprocess asxtractinginformation from drawings by the
measurer, either by reading the information from the drawing or using a scale ruler to take
dimensions from the drawings. The process of measuring, quantification ortdikimgolves
converting information from architegal and engineering drawings and specifications into
guantities and descriptions according to a strict set of rules (SSMIB¥#&n also be referred

to as the reading of construction drawingslculation and quantification of work and to
document the quality of the work to be executed (Maritz & Sigle, 2012; Lee, 2013; Lee et al.,
2014).

There are several definitions for measurenesummarised below frable 2.71t is essential
to understand the definition of measurement as it iterates the importance of this process as the

core of the quantity surveying profession.

Table 211 Measurement definitions within the context of Quantity Surveying

Author Definition

Pickens and Jagger (2005) A process concerned with converting construction drawings into words
numberdollowing a strict set of rules.

Hodgson et al. (2008) A processequiringtechnical knowledge and understanding of building or ¢
engineering technology.

Cunningham (2014a) It involves recording dimensions and is referred to as tasffidpecause it
involves reading or scaling (takirgff) dimensions for a drawing and enteril
this information in a standard mannerpurposeruled paper called dimensia
paper or takeff paper.

Tunji -Olayeni et al. (2016) Building measurement is calculatidsased and requires great skill
mensuration and a good understanding of design and construction.

(Source: Authais own compilation

Subsequently, from these definitions in Himve table, the following can be concluded about

measurement, quantification or takiog.

- Knowledge and understanding of building technology, design and construction are

imperativefor the quantity surveyor

- Reading and scaling of dimensions from drawings according to a specific set of rules

76



- Have great skill in mensuration (mensuration is the mathematicalis&do describe

the techniques used to determine lengths, areas and volumes (Packer, 1996).

Being competent and having the skill to measure starts with higher education and it is here
where critical skills are taught and learndtindamental and shared in every quantity
surveyng programme or curriculum is the module of (building) measurement or quantification
(Ayarkwa et al., 2011; RICS, 2018).

The learning and teaching aspects of quantification or building measurarapresented in

the next section.

2.7TEACHING METHODOLOGIES IN QUANTIFICATION

Learning and teaching in measurement or quantification, also known as the building
measurement module, is imperative for students enrolled in a quantity surpeygrigmme

and for the continuation of the quantity surveying profession as a wWisotiepicted in earlier
sections of the literature, quantification is a core skill of a quantity surveyor to execute-all cost
related functionsgection 2.5.1& section 25.3). Thus, the learning and teaching of building

measurement must always be under the magnifying glass to ensure that students are adequately

trained in this essential skill.

The main aim of the building measurement module is to equip students with the necessary
skills in descriptive quantification, abstracting, and billing techniques and introduce students
to measuring structures by applying applicable measuring methodddagi@sling to a set of

rules and guideline§he main focus of the building measurement modtfgstyear leveis

the measurement of certain building elements and components such as foundations, ground
floor construction, superstructure brickwork, im&r and external finishes and roof
construction. The significance of precision in measurements is highlighted by Smallwood and
Cumberlege (2016). Quantitieswust be thorough, technically precise and effectively
communicated (Cunningham, 2094 Typically, instruction in the building measurement
modules entails lecturers explaining construction technology on drawings while demonstrating

the studentéquantification or takingpff processs (Lee, 2013).

The building measurement module consists of four elements of theory and practice, which
include 1) theories of construction technology, 2) principles of measurement and mathematics,
3) skills in takingoff, and 4) preparing, and presenting BoQ. In the building measurement

module, students will furtheéead and interpretonstruction drawings, measure the dimensions
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and write them on dimension paper, and work out the quantities (Lee, B@san and Rashid
(2005:63) indicate that measurement or quantification of construction work is one of the core
courses in a quantity surveying prograntimentails teaching. It entails teachifigrowledge

and skills of takingpff quantities from drawings and specifications and preparing and

presenting BoQ

As noted, construction technology is one of the four elements of building measurement theory.
The importance and interdependence of building measurement and construction technology are
well documented, and the understanding of building materials and methods is vital for students
to measure and quantify items (Hasan & Rasid, 2005; Hodgson et0d;,&lick et al., 2012;

Ayinde & Samuel, 2018)he student needs understand the technicalities, building methods

and materials used for construction befoeythan quantify it.

Learning and teaching the building measurement module does not come without its challenges
for students and lecturesection 2.7.1) focusing onchallenges related tthe building

measurmentmodule

2.7.1 Learning and Teaching inQuantification

Learning and teaching of quantification have been under investigation since the early 1990s
and researchers have explored and presented the various challenges experienced by students
and lecturers in this module. Researchvensidwide have noted various teaching difficulties

in the building measurement modutleese challenges that were investigated are not limited or
unique to a specific year group and are experienced throughout the quantity surveying
curriculum.However, he challenges have not explicifiycused on firsiear leve] but have
included the quantity surveying curriculum. The building measurement module is presented in
the quantity surveying curriculum, usually from the first year of study until the third gdar a

in the honours curriculum. The module is more practical than theoreyiceture It entails

using construction drawings to take measurements and specifications and ipggthfjtems
according to a specific set of rulee(tion 2.6.).

It is essentialto mention that construction education has been researched well, especially
construction management education, architecture, and engineering education. However,
quantity surveying education is not as prevalent in research as other construction disciplines
(Ostrowski, 2011).
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As mentioned in Chapter 1 of this study, various challenges are experienced in the building
measurement module in general. There is not much research in South Africa on these
challenges in the building measurement module on theykist level specificajl. As shown

earlier, it is wellknown that firstyear students are underprepared when entering higher
education gection 2.3.). Furthermore, research supports the fact that there are many
challenges in construction education, well noted in the building measurement module
however there seems to be a knowledge gap when the challenfjet-gear students in the

building measurement module are investigagsdpresented in ChapteFigure 1.1

Due to the underpreparedness and poor quality of construction educatiyedirstudents

and the articulation gap, students are not equipped to measure accaradepedagogical
challenges are experienced in the building measurement module eyeérsteve] the
teaching approach must be reviewed to support students better (Thomas & Maree, 2021; Haupt,
2009, Glick et al., 2012; Priné Frith, 2019; Lee, 2013; Tunflayeni et al., 2016; Gurmu

& Mahmoon, 2020; McDonnell, 2010; Ostrowski, 2011; Hodygsbal., 2008).

Thefollowing sectionsshow that there are many pedagogical challenges and opportunities in
guantity surveying education and other related disciplines, such as architecture, engineering,
and construction management, which all form part of construction education and the built
ervironment. As noted earlier in the literaturge€tion 2.5.), quantity surveyors work in
conjunction with other professionals in the built environmehtis education in these
professions can also be referred to as part of this investigblmovever, the core of this study

is the educatioexpresslyof the building measurement module on the {yesar level within

the quantity surveying programmes.

2.8TEACHING CHALLENGES AND ALTERNATIVE METHODOLOGIES IN
QUANTIFICATION

In the subsequent section, tallengeg€ncountered blecturers and students within the realm

of quantity surveying education are presented, with a specific focus on the challenges within
the building measurement module. These difficulties are experienced globally and extend
beyond just the initial year ohé curriculum(see Appendix 4)The critical gap lies in the
scarcity of literature addressing the specific challersgigdents and lecturers faicethe first

year. This area of inquiry is notably underexplored. Wenlesiderable research exisis the

challenges confronting firgtear students in higher education and some insights into issues

79



within the building measurement module, there is a noticeable absence of research examining

the challenges encountered by fiystar students specifically within this module.

2.8.1 Teaching Challenges in Quantification

Dating back almost 30 years ago, Fortune and Skitmore (1994) were concerned about acquiring
guantification skills in formal educatioifheir research was based on the United Kingigom
construction industryBased on their concerns, they advised and recommended that higher
education move away from the formal lecture and practice sessions and incorporate teaching

in a workshop environment.

Similarly, in 2005, Malaysian scholars Hasan and Rashid (2005) conducted a study examining
innovative teaching methodologies within the building measurement module. They discovered
that traditional teaching approaches were ineffective, particularly in imparting crucial
knowledge and skills specific to building measurement. Their research highdig\ral
challenges, including a deficiency in comprehension regarding construction technology and
measurement concepts, as well as a lack of proficiency irofélskills. Furthermore, they

noted a significant disconnect betweeradhing construction technology, measurement
principles, and practical measurement exercises. Another issue identified was the lack of
alignment among the drawings utilized for measurement lectures, exercises, and coursework.
To address these shortcomings, théhans propose the implementation of a measurement
studio as part of innovative teaching strategies for the building measurement module in
Malaysia (Hasan & Rashid, 2005).

In the UK, Hodgsoret al.(2008)investigatedhe pedagogical challenges within the building
measurement modell They emphasize the significance of studestdid understanding and
knowledge of construction technologyundertake measurements and succeed in the module
effectively. The authors observe that students often lack the necessary foundational knowledge
of construction technology when learning measurement techniques. This deficiency in
understanding building technology hampers their ability tolyappeasurement principles
effectively, particularlyby the standard nasurement method/loreover, the authors highlight

the traditional teaching approdshtendency tocategorizeconstruction technology and
measurement, causing frustration among students and impeding their learning progress. These
findings are consistent with those of Hasan and Rashid (2005), who similarly note §tudents

struggles in grasping construction technology and measurement coacegeficiencies in
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measurement skills. The biggest challenge to teaching students measuremesifeskillely

is ensuring they possess adequate knowledge and comprehension of construction technology.
This challenge confronts lecturers instructing measurement courses, as students often lack the
prior understanding when it comes time to learn measurement technicueigs@A et al.,

2008).

Prior understanding and the concept of prior knowletgessentiaprinciples of learning It

is crucialto consider this principle when the pedagogical challenges ol/@éeststudents are
investigated As mentioned in the introduction of this chaptest-year students who enter
higher education institutions for the first time are underprepared and have limited prior
knowledge of the construction industry ahd built environmentUltimately, this contributes

to the challenges experienced by fystr students in the building measurement module.
According to Ambrose et al. (2010), prior knowledge can either assist students in learning or

hinder their learning.

McDonnell (2010) found that students, especially in their first year of study, find this module
challengingto grasp and that their learning experience can be problentatscnot only
studentswho find the building measurement module a challerigeturers also findt a
significant challenge to teach because lecturers must ensure that students have sufficient
knowledge and understanding of construction technology before they can measure (Hodgson
et al, 2008).The authors stress the importaméestuderts ability to understand construction
materiak and technology and they need to visualize how different building components fit

together to be able to measure.

McDonnebs (2010) research in Irelarffdcused on the relevance of the traditional teaching
approach in the measurement module to undergraduate quantity surveying students. It was
found that many students find the building measurement module a challenge, especially in the
first semester of thefirst year.Lecturers still favour the traditional teaching approadtich
includes traditional manual measurement technigbhewever the efficacy of this manual
method is questioned due to the computerised work environment. SenaratRedgb
(2019) assert the longstanding use of the traditional ta&fhgormat in construction.
However, the authors advocate a simpler format to recognise the tediousness inherent in
traditional teaching methods during the shift from manual to comypided measurement
processesThey advocate fantegratingsoftware into measurement education, emphasizing
its importance. On the contrary, McDonnell (2010) acknowledges signifiearnting and
teachingchallenges within measurement education. However, McDonnellonauagainst
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complete computerization as a calesolution. Instead, he underscores the enduring value of
traditional measuring techniques as essential for students to grasp fundamental principles and
skills. Despite manual measuremémiscreased relevance in commercial settings, McDonnell
highlights its continued importance as a learning tool (2010).

In 2011, Ostrowski investigated the pedagogical challenges in the building measurement
module and found that the measurement process, the calculations, technology, standard
measurement method (SMM) and rulings, and speectitical difficulties in the measurement
module in the United Kingdom. He also believes that very little research on quantity surveying
teaching principles has been doheaddition to the pedagogical challenges investigated by
Ostrowski in the UK, Lee (2013) also investigated thelehgks of teaching the building
measurement module among firsind secongear students and proposed an interactive
teaching approach and the use of video and interactive PowerPoint as tools to assist with the
delivery of the measurement module and to support student learning. Throughout his research,
it became evidet that many firsiyear students lack the necessary skills to interpret
construction drawings, let alone accurately measure and document the dimensions in a
standardized formatActive classrom engagement through activities like discussions,
guestioning, debates, brainstorming, and reflective exercises is strongly advocated to address

this challenge

Smallwood and Cumberlege (2016) observed significant changes in the teaching methodology
of the quantities module at a South African university in recent years. ¢hasgesimed to
enhance the comprehensibility of both the mod@uleresentation and content for students
studying quantity surveying and construction managemeamtatithorsnvestigatedstudentd
perceptions of the measurement module through their investigdtay found that while
students acknowledge the importance of this module, dyae persist in its effective

delivery.

Furthermore, on the African continentunji-Olayeni et al. (2016) investigated learning
difficulties and challenges in the building measurement module in Nigeria. Their research
identified three sources of learning difficulties in the building measurement miodjléhe
lecturer, 2) the lectur@and 3)thelearning facilities. The teaching stylestb€lecturers made
comprehension difficultLecturers rushed through the work and assumed stupesssssd
the necessarjknowledge already.Lectures were noemteractive, and examples were
insufficient and not illustrative enough for students to understand Aullgck of exposure to
software and indigenous textbooks on building measurement was identified as the learning
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facility source of thedifficulty (Tunji-Olayeni et al., 2016)Similarly, in civil engineering
measurement, the following challenges were identitieel pace of the lecturer presenting the
course, the measurement or quantification process, the calculation of measurements,
understanding the standard measurement methods (SMM), the-tdkisigeet, and the
terminology used in the measurement module seebe a challengeT(nji-Olayeniet al,

2021).

In 2018, Ayinde and Samuel also found challenges in quantity surveying eduddten
investigated the relationship between the performance of quantity surveying students in the
Building Construction course and the Construction Measurement cdinese found that the
building construction courses support and enhance stdgerfermance in the construction
measurement cours@sius, a comprehension and clear understanding of building construction
arenecessary befomeasuringhese elements can take @athey argue that the theoretical

and practical foundation offered in Building Construction courses significantly improves

student performance in Construction Measurement courses.

In 2020, Gurmu and Mahmood conducted a study in Australia exploring the teaching
challenges inherent in the building measurement module. Their findings illuminated a spectrum
of learning obstaclestudents enrolled in the module encountefidtese challenges included
various aspects, including the effective management of group assignments, inadequate
proficiency in mathematics and construction technology, constrained opportunities for
practicing seminar questions due to time constraints,tladigidity of class and seminar

schedule

Building upon this research, in 2021, Gurmu, Kamardeen and Mahmood further investigated
the difficulties faced by students in interpreting building measurement concepts and
procedures. Their study undersmbstudentsinsufficient familiarity with building technology

and highlighted the limited access to essential learning materials as additional hurdles impeding

effective learning.

Despite these insights, there remains a notable gigvelopinga comprehensive pedagogical
model tailored to address the multifaceted learning challenges inherent in the building

measurement module (Gurratial, 2021).

The preceding section discussed the diverse challenges experienced in the building
measurement modupgoposé alternative teaching methodologies to address these challenges

(seesection2.8.9).
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2.8.2 Alternative Teaching Methodologies in Quantification

In an attemptd mitigate theaforementionedseesection 2.8.1) challenges of lecturers and
students in the building measurement module newessaryo consider if alternative learning

and teaching approaches might be the answer to some of the challanggdition to the
underpreparedness of figear students, the lack of prior knowledge and experience in the
built environmentand construction industrgut the students and the lecturers in a uniquely
challenging positionSuccess in the first year ssgnificant not only will this determine the
continuation of a studeist studies, but it also has a knemk effect on the quantity survew
profession.Therefore, alternatives to the current learning and teaching appnoastbe
investigatedCurrent learning and teaching approaches, established from the limited literature,
seem ineffective and do not address the challenges listed in the preceding Tketswarcity

of research in quantity surveying, particularly on the challenges faced bydasstudents in

the building measurement module, combined with existing literature orydiast student
experiences and broader issues in traction education (such as architecture, engineering,
and construction management), underscores a significant knowledge gap. This gap highlights
the current challenges encountered by both-yestr students and lecturers in the building

measurement modeyl which largely stem from the students' inadequate preparedness.

Chan et al. (2002) suggest that instead of adhering solely &xi$téeng educational model,
proactive measures should be taken to ensure that educational curricula are more responsive
and adaptable to the evolving requirements of the built environifiegrte have been different
efforts globally to adjust traditional learning and teaching practices. In 2018, a notable shift
occurred in the educational framework of the Malaysian built environment, transitioning from

a behaviouristapproach to a constructivist approach. This transformation was driven by
changes in teachingethodologies, learning environments, and technological innovations
(Mohamed et al., 2018Emphasiing the need for diverse teaching techniques in quantity
surveying education, Leung and Chen (2008: i) underscore the significance of alternative
teaching methods such as group discussions, preltiesed coursework, case analyses; self
directed learning actites, projectbased collaborations, and additional extracurricular
engagements like study tours, summer internships, mentoring progsarand site Vviss.
Combinedwith these changes, new learning and teaching approaches have been proposed in
first-year construction management education, including deep learning, flipped classrooms,
and learnecentred approaches, all aimed at enhancing studel#arning experiences
(Sunindijo, 2016).
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If alternative teaching methodologies are considered, constructivism should not be disregarded

and can be seen as a viable alternative to teaching building measuremeny¢afisstdents.

2.8.3 Constructivism as an Alternative Teaching Approach

Constructivism has beerpa/otal response to adapting learning and teaching styles in building
sciences and constructioelated disciplinesConstructivism is expanded on more in Chapter

3, butbriefly refers to the ability of students to construct their learning.

Various authors advocate constructivism in construction educatigdhors such as Ekundayo
et al. (2021); Mohamed et al. (2018); Zulu et al. (2018); Hefer et al. (2016); Goedert and
Rokooei (2016); Lee (2013); Nompunga (2013); Hartmann et al. (2010); Leung and Chen

(2008) and Chan et al. (2002) promobnstructivism in construction education.

The building measurement module could be viewed from a cognitivist and constructivist
perspectivebecause studentsustdevelop the capacity and skills to learn better and construct
knowledge (Lee, 2013)n their study, SmallwoodndCumberlege (2016) also cite renowned
cognitivist scholar Piag€1950, in Smallwood & Cumberlege, 201@)jo0 believes the process

by which individuals build new knowledge involves both accommodation and assimilation,
drawing from their experiences. Accommodation entails pm@ting new experiences into
existing mental frameworks without fundamentally altering those framewbli&sipunga
(2013) references the pragmatist De@eyotion of viewing teachers as learners, researchers
and practitioners in a study on engineering education. The research findings suggest a shift
from traditional teachecentredteaching to a studewentredapproachKelting and Hauck
(2010, as cited in Goedert and Rokod&1§, affirm that problerrbased learning (PBL)
prepares graduatdsetterfor the construction industry. Hartmarat al. (2010) characterize
construction management as a discipline requiring students to collaboratively solve socio
technical problems through knowledge production and semaséng; thisaligns with the

constructivist perspective on learning.

Learning difficulties in building measurement can be overcome by encouraging student
centredearning that encourages student participationiacretasesheir understanding of the
module (TunjOlayeni et al., 2016)[he authors further recommend that site visits, sufficient
examples, indigenous textbooks, interactive teaglangd the use of 3D drawings and videos

would enhancstudentélearning experience
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According to Heferet al. (2018), a contradiction existbetween the traditional instructive
approach and the more contemporary constructivist or stgdetrtedapproach in education
delivery. While the traditional instructive method has predominated in construction education,
the authors advocatdoptinga constructivist approacimainly through the utilization of a
studiobased approach. Hefat al. (2018) highlight the application of constructivism in
architecture education via a studiased teachingpproach. They note that the stubmsed
teaching method in architecture resembles approaches found within constructivist learning
models, emphasizing active student participation in knowledge construction.

Fortune and Skitmore (1994) propose that the delivery of the quantification module be changed
from formal lectures to a workshop environment where more learning opportunities can be
created. Hasan and Rashid (2005) also propose a studio approach fogtessdsurement in
Malaysia and found that it enhascudentéknowledge and measurement skills.

McDonnell (2010) believes in relevance to the industry in his teaching approach in the building
measurement moduleHis existing mode of delivery includes traditional lectures,
supplemented by tutorials where students apply new knowtgdged during the lectur&he
students measure quantities from drawings, giving théavaeur of the workplaceThe author

also supports Race (2001) and refers to shared learning experiences, learning bydloing a
making sense of what they already know as vehicles diifegirthis is achieved in tutorial
classes where manual measuremedbigein groups (McDonnell, 2010According to Chan

et al. (2002)academia must embrace modern and innovative teaching methodologies, fostering
a studententredand projectbased learning environment. This approach is essential for
cultivating students innovativeness, creativity and curiositylacFarlene (2004, cited in
McDonnell, 2010) also encouragaesingreatlife situationsor problems to back up lecture
material.Hodgsoret al.(2008) also indicate that their approach to teaching quantity surveying
includes problerbased learning. Smallwood and Cumberledge (2016) also believe in the
presentation and attendance of practical sessions in addition to trdditional lectures.
Verster and Hauptfleisch (2009) propose a more practical approach sozdarchtion for
construction professions due to the changing professional environment. Results from a study
conducted by Sunindijo (2016) indicate that students value using real projects or cases as
examples, lectures given by industry practitioners, aedrblusion of site visits into their

courses

Constructivism has emerged as a fundamental response to adapting learning and teaching
methodologies within building sciences and construetedated disciplinesfocusing on
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students constructing their knowledge, as detailed in Chaptem3erous authors endorse this
perspectiveSpecifically, the building measurement module can be viewed through cognitivist
and constructivist lenses, as emphasized by Lee (2013) and supported by Smallwood &
Cumberlege (2016), who reference Piégeaccommodation and assimilation concepts.
Additionally, Nompunga (2013) suggests a shift towards a studerntedapproach, while
Kelting and Hauck (2010) affirm the benefits of problbased learmg (PBL) in preparing
students for the construction industry. Encouraging stuckamttedearning, as recommended

by Tunji-Olayeni et al. (2016), through methods such as site visits and interactive teaching can

alleviate learning difficulties.

2.9CHAPTER SUMMARY

In this chapter, foundational learning and teaching concepts within higher education were
presentedspecifically focusingon the challenges faced by fisgtar students who often enter
higher education underprepared. The transition from secondary school to university poses
significant hurdles for these students, largely due to shortcomings in the schoolingdsystem
ability to adequately prepare them for higher education. Upon enteghgr educatiorfirst-

year students in the quantity surveying progreencounter notable pedagogical challenges,
particularly within the building measurement module, a cornerstone of the curriculurtih&om

first to the fourth year. This module equigsudents with essential skills for executing daily
responsibilities and delivering critical services as professional quantity surveyors.
Unfortunately, students and lecturers encounter difficulties in learning and teaching associated
with this module, womsned by the initial lack of preparedness among-fiestr students
entering higher education. Exploring alternative teaching methodologies becomes imperative
to support these students and enhance their learning experiences. Constructivism emerges as a
promsing approach within construction education, warranting deeper examination alongside

other prominent learning theoriand approaches the subseque@hapter3.
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CHAPTER 3
THEORETICAL FRAMEWORK
CONSTRUCTIVISM AND VYGOTSKY & THEORY OF
SOCIOCULTURAL DEVELOPMENT

3.1 INTRODUCTION

As presented in Chapter 1 and Chapter 2, various challenges have been recorded internationally
in the learning and teaching of the building measurement mddugipport firstyear students

better make the transition from secondary education into higher educatiosm manageahble

and ultimately enhance their learning experience in the quantity surveying coursgedirst
lecturers of the building measurement module should investigate and adopt alternative teaching
approaches such as a constructivist approasistipulated in Chapter 2, various studies have
been undertaken to suggest constructivism as a teaching approach in construction education
(Fortune & Skitmore, 1994Christodoulou, 2004; Hara& Rashid, 2005{eung & Chen,

2008; Hogson et al., 2008; McDonnell, 2010; Ostrowski, 2011; Glick, et al., 2012; Lee, 2013;
Tunji-Olayeni, et al., 2016; Goedert & Rakooei, 2016; Paul et al., 2019; Gurmu & Mahmood,
2020). Some authors expressly endorse the implementation ofumbivggm in quantity
surveying education specifically (Mohamed et al., 2018; Hefer et al., 2018; Hartmann et al.,
2010; Haup®& Harinarain 2015; Zulu et al., 2018).

This chaptemwill provide anoverviewof some prevaleriearning and teaching theoriaad
approachesn higher educationsuch as behaviourism, humanism, cognitivism, and social
learning. Then, the focus will shift specifically to constructivism as a learr@pgroach
Furthermore, in this chapter, | will argue fand justify applying Vygotskyts theory of
sococultural development with specific reference to scaffolding and the zone of proximal
development (ZPD) in possible teaching interventions to-year students in the building
measurement modul@he chapter will conclude with the possibility of applying and using
Vygotskyss theory of sociocultural development enhance quantity surveying educatain

first-year level with specific reference to the building measurement module.
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3.2 LEARNING THEORIES AND APPROACHES

Learning thedes endeavour to explain how humans acquire knowledge and aid
comprehension of the complex nature of learning (Muhajirah, 2020). Learning treeqligis

the learning process, and while they may not offer direct solutions, they highlight the pivotal
variables essential for creating solutions (Hunt and Chajn2021; McLeod, 2003).
Furthermorethesetheories can be seen as a compilation of concepts or fundamental principles
used to interpret events, facts, or perspectives and can alscaseavigameworkor direct
actions (Thompson & Spenceley, 2020). It is important to note that when choosing a learning
theory or when content should align with a theory, it is all about the learning process, achieving
the stated outcomes in the best possible way and thelgdrest interests (Hunt & Chalmers,
2021).

The next section presesrdn overview and discussion of the followilggarning approaches
behaviourism, humanism, cognitivism, social learning and constructivism. Thedwdae
approaches, each comprising several the@arescommonly observed in higher education

settings.

3.2.1 Behaviourism

Behaviourism suggests that behaviours result from learning through observation of others or
reinforcement for specific actions. Central concepts within behaviourism include modelling,
conditioning, and reinforcemertlodelling involves thebehaviourof a model serving as an
example to be imitatedit the same time;onditioning occurs when the conditioned stimulus

is presented before the unconditioned stimulus, eliciting the desired response, which is then
repeated until the conditioned stimulus alone ffiGgant to elicit the response. Reinforcement

is reinforcing or strengthening a desireehaviourthrough repeated actions and outcomes
(Maphalala, 2016).

Behaviourism, as conceptualized by different scholars, offers a multifaceted understanding.
Maphalala (2016) portrays it as the observable transformation in behaviour, emphasizing the
iterative process through which new behavioural patterns become awtoS8iatilarly,
Ahmad, Sultana and Jamil (2020) define behaviourism as a mechanical process wherein stimuli
are associated with responses, ultimately leading to the emergence of novel behaviours.
Nagowah and Nagowah (2009) outline behaviourism as an apgooaelnning solely focused

on objectively observable behaviours, disregarding mental processes. Conversely, Hunt and
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Chalmers (2021) assert that behaviourism revolves arooeticulously observing and
measuringoehavioural changes. Finally, Merriam and Cafferella99,in Ashworth et al.,
2004) characterize behaviourism as a perspective attributing personality and behaviour to
environmental factors. They emphasize that learning is demonstrated through behavioural

alterations, elucidating the intricate link between stirantl responses.

Behaviourism can thus be defined as a psychological perspective that attributes personality and
behaviour to environmental factors, emphasizing observable transformations in behaviour
resulting from stimuli, focusing on associating stimuli with responseésraasuring changes

in behaviour while disregarding internal mental processes.

Pavlov (18491936) was famous for his classical conditioning theory, which was further
developed by Watson (18i78958) through the extension of Pawe\classical conditioning
theory. Skinner (1904L990) also contributed to behaviourism by introducing reinforcements
to behaviour conditioning, whereas Thorndike (I8R#9) discovered instrumental
conditioning.Positive rewards and negative sanctions exemplify how behaviour can be shaped
and reinforced towasldthedesired outcomes. This notion that behavicam be moulded and
guided through teacher interventions has significant implications for the power dynamics
within the learning environment (Hunt & Chalmers, 2021; Ahmad et al., 2020; Maphalala,
2016). Also among the most notable behaviourism theoris8eigamin Bloom, who
investigated how targeted behaviours, termed learning outcomes, could be categorized based
on levels of increasing cognitive complexity. Blo@mtaxonomy, introduced in 1956,
continues to be widely utilized across various educationaldeand remains highly pertinent

for educators today (Hunt & Chalmers, 2021).

In behaviourism, learning is identified by observable changes in behaviour. It suggests that
information is transmitted from a knowledgeable teacher to a learner, who then reacts to
specific stimuli. While this perspective may be perceived as overly simc@ind mechanistic,
numerous principles of behaviourism remain applicable in educational settings (Maphalala,
2016). As stated by McLeod (2003), the strength of this framework lies in its capacity to
generate quick solutions to welefined issues.

The benefits of behaviourism as a learning theoryiheits direct approach to addressing
behaviour, whether desirable or undesirable. Emphasizing rewards promptly reinforces desired

behaviours and places importance on observable behaviours and outcomes (Maphalala, 2016).
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Ahmad et al. (2020) note that this approach is typically convenient, fosters responses to

predictable behaviour, and allows for easily quantifiable success.

The limitations of behaviourism include its primary emphasis on observing changed behaviour
and its focus on stimuli that trigger desired responses, known as conditioning. Furthermore,
learning under behaviourist theory is viewed asdingensional and méanical, characterized

by a teachecentred and outcordgased approach Hunt and Chalmers (2021) and Cherry
(2022).

This theory may have limited utility, particularly in the context of the building measurement

module, as the repetition of behaviour to the point of automaticity is not conducive to acquiring
skills and behaviours that are less predictable and applicabisiparticular module. Given

its predominantly teacheentred nature, behaviourism is deemed less suitable for teaching

moduledike the building measurement module, especially at theyfaat level.

3.2.2 Humanism

Humanism emerges from counselling psychology and focuses on developing indéviduals
emotions, attitudes, values, and interpersonal abilitiesnanist perspectives lean toward
philosophy rather than empirical research, as humanism prioritizes the individual, allowing
them to determine the relevance of content and their learning objectives (Bates, 2019).
Thompson and Spenceley (2020) point out that humanism, as a teaching theory, is widely used
but not fully understood. Many teachers aim to teach morgukasubject matter they want

to help students become wetlunded individuals who can contribute to society. Hence,
humanism in teaching meateaching knowledge and skills ahdlping students understand

themselves so they can reach their full potential and make a difference in the world.

Maslowis a pioneer in humanistic theory, which suggests that individuals inherently strive for
self-actualization and engage in learning for their intrinsic worth, as highlighted by Hunt and
Chalmers (2021) and Muhajirah (2020).addition to Maslow, Rodgers is acclaimed for his
contributions to experiential learning, emphasizing teaéhels in facilitating meaningful
participation and empowering learners. This approach, primarily targeting adult learners,
stresses the importance of creating a supgorgarning atmosphere that resonates with
learnerdinterests while safeguarding their setfncept from threats (Hunt & Chalmers, 2021).

Kolbé influential experiential learning model, characterized by the cycle of experience,
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reflection, conceptualization and experimentation, further solidifies incorporating personal

experiences into the learning journey (Hunt & Chalmers, 2021).

While humanismplaces significant emphasis on the content aspect of the learning process, it
tends to idealizeearning and teachirfgeyond practicality. In essence, it prioritizes an idealized
notion of learning rather than reflecting the realities of everyday learning experiences, as
highlighted by Muhajirah (2020According to McLeod (2003), behaviourignased learning,
including rote learning, lacks integration into an individsaognitive framework, making it

prone to beingjuickly forgotten. Hencethis approachadopts a persecentred approach.

This approach may offer limited practicality for fiygear students and lecturers engaged in the
building measurement module. While educators aspire to instil knowledge and skills and foster
holistic student development, this theory cdodshefitsuch endeavours. However, its reliance

on rote learning anthe absence of cognitive integration may present challenges within the
context of the building measurement module, where deeper understanding and application are

paramount.

Recognizing the importance of different learning approaches within the building measurement
module holds significant importance. For instance, behaviourism contributes significantly to
skill development practiceAt the same timeexperiential learning models like Kdaib are
crucial for engaging in site visits and hasads tasks involving tools such as scale rulers.
Additionally, prior knowledge is pivotal in both behaviourism and cognitivism, where
exposure and experience aid in fostering familiarity. Wilke, cognitivism underscores the
significance of forming mental frameworks, known as schemas, as a foundational step in

understanding new concepts.

3.2.3 Cognitivism

Cognitivism is a learningpproachthat focuses on the mental processes involved in learning.
It emphasizes how individuals perceive, organise, store and retrieve infornGaignitivism
suggests that learning involves not only the acquisition of new information but also the

restructuring of existing cognitive frameworks to accommodate new knowledge.

Cognitivism investigatesthe internal mental processes of the learner during the learning

process Cognitivism also involves viewing learning as an active internal mental process,

enhancing mental capacity and skills to facilitate improved learning outcomes (Nagowah

Nagowah, 2009, McLeod, 2003). Similarly, Bates (2019) defines cognitivism as a principle
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where information is actively processed within the mind, with behaviour modification
stemming fromexploring relationships among various pieces of information. Bates (2019)
further compares cognitivism to assembling a jigsaw puzzle, where individual pieces lack
meaning until interconnected to other pieces to form a coherent whole, illustrating the synthesis

of information in cognitive processes.

While Good and Brophy1990) outline behaviourist concepts such as contiguity, repetition,
and reinforcement, emphasizing the |laieole in providing feedback rather than solely acting

as a motivator, cognitive theorists also acknowledge these principles. However, they perceive
learning as the acquisition or restructuring of cognitive frameworks responsible for processing
and retainig information. In essence, cognitivism involves actively processing information
within the mind, seeking relationships among different piecesntmirmation, akin to
assembling a jigsaw puzzle to create a coherent understanding.

Therefore, cognitivism directs its attention to the internal mental processes of learners,
interpreting learning as the acquisition or restructuring of cognitive frameworks for processing

and storing information, ultimately resulting in improved mentabbdjies and skills.

John Dewey and Jean Piaget were pioneers in the field of cognitive development. Piaget
observed that children undergo distinct stages of growth, each characterized by unique ways of
perceiving, interpreting, and deriving meaning from their experiencesittig}s assert that
learners acquire knowledge by receiving, storing, and retrieving informatiokiclasod

(2003) nots.

Cognitive theories provide frameworks that help us understand the mental processes associated
with learning and their complexities. These theories propose that cognitive skills mature
sequentially with development occurring in different stages, believed to vary from one
individual to another. Each person has a predeterngnedth ratefor various functions,

including cognitive development (Maphalala, 2016).

3.2.4 Social Learning

The essence of social learning lies in the idea that individuals learn from observing and
interacting with others within their social environment. This learning process is not solely
dependent on personal experiences or direct reinforcement but is grééaégced by social
interactions, modelling, and the shared experiences of others. Social learning theory
emphasizes the importance of social context, relationships, and cultural factors in shaping
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behaviour and learning outcomes. It recognizes the role of peers, mentors, family members,
and broader societal influences in transmitting knowledge, values, norms, and skills.
Ultimately, social learning highlights the interconnectedness between indsv/idod their

social environments in the learning process.

Social learning is founded on the principle that interpersonal interaction is integral to
development. Bandura suggests that behaviours are acquired through specific observations.
Bandura introduces the concept of social modelling, whereby learning ottoorggh
observinginfluential figures, such as teachem a classroom setting. Both positive and
negative behaviours can be acquired through these observations (Thofn@@mmnceley,

2020). Maphalala (2016) asserts that Bandsreacontributions to undeestding and
development are noteworthyainly through hissocial cognitive learning theory formulation

This theory revolves around observational learning, wherein individuals acquire knowledge
and skills by observing others being rewarded or punished, even if theptdbrectly

experience the consequences themselves.

Merriam and Caffarella (1999n Ashworthet al., 2004)categorize social learning theory
among other educational theories such as constructivism, humanism, behaviourism, and
cognitivism. Nonetheless, some scholars disagree with this classification. Tennantif{1997
Ashworthet al., 2004)proposes that social learning theory encompasses a range of theories
and approaches, characterizing it as fibecial environmeidt perspectiveThis theory has
sparked debates regarding the degree of learner involvement in the learning process, with two
contrasting perspectives emerging, one emphasizing active learner participation and the other

highlighting a more passive role.

The importance of social interaction in the learning process underscores the relevance of this
theory. However, mastering the building measurement module solely through social
interactions is insufficient; achieving optimal learning outcomes necessitata®eaxcellent

cognitive balance.

3.2.5 Constructivism

The essence of constructivism lies in the belief that individuals actively construct their
understanding and knowledge of the world through their experiences, interactions, and
reflections. Instead of passively receiving information, learners engage sensaking

activities, interpreting new information in light of their existing knowledge and mental
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frameworks. Constructivism suggests that learning is a dynamic process of meaking,

where learners build upon their prior knowledge and experiences to construct new
understandings and perspectives. Additionally, constructivism recognizes the suatial a
cultural contexts in which learning occurs, acknowledging the influence of social interactions,

collaboration, and dialogue in shaping individual learning paths.

Constructivism is a process where learners actively forge meaning through engagement with
their experiences and environment, underscoring the leeeméric nature of the learning
process (Ashworth et al., 2004). Tlagproachs deeply rooted in humanisy innate drive to
comprehend the environmei. constructivist learning, dynamism and participation are key,
with learners continuously integrating previous experiences and knowledge into their
understanding, aserka (1997) highligle McLeod (2019) idetifies three primary branches

of constructivism: cognitive constructivism (attributed to Piaget), social constructivism
(associated with Vygotsky), and radical constructivism (linkedao Glaserfeld). Noteworthy

is the profound influence of constructivism on educational and learning methodologies,
shaping the perspectives of theorists such as Dewey, Piaget, Rogoff, Vygotsky, Boud, Candy,
Von Glaserfeld, and llleris. Social constructivism underscores the active involvement of
students in constructing tmeunderstanding, with significant emphasis placed on social
interaction among peers. In contrast, cognitive constructivism prioritizes knowledge

construction through processes like assimilation or accommodation (Ahmad et al., 2020).

Hence, constructivism is a learnimgproachwherein learners actively construct meaning
through engagement with their experiences and environment, emphasizing thés eamtesl

role inlearning Rooted in the innate human drive to understand the environment, constructivist
learning is characterized by dynamism and participation, with learners continuously integrating

previous experiences and knowledge.

Dewey, Piaget, Vygotsky and Bruner are groundbreaking figures whose works have paved the
way for the contemporary understanding of constructivism (Mensah, 2015). While Piaget is
associated with social learning and cognitivism, Vygotsky is particularlgdinkith social
learning. A key distinction between social learning and constructivism lies in their approaches:
social learning emphasizes interaction and observation within a social context, whereas
constructivism focuses on learners constructing mednng their experiences, regardless of

whether this happens through social interactions.
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The acceptance of constructivism asoaceptuaframework gained traction in the late 20th
century through practical applicatid@onstructivism is actively creating knowledge instead of
passively internalizing information acquired from others or the environment. According to Kurt
(2011), learners should be considered active individuals seeking meaning. The experiences of
the individual, as well as their relations to the environment, contribute to the knowledge
construction; active participation by the imdual is paramount in this theorigducators must
understand the prexisting knowledge that learners bring into the learning environment,
thereby guiding the learning process and supporting students in constructing and developing
their knowledge (Sawyer, 2014; Ashworth, et al., 2004; McLeod, 2003).

The advantages of constructivism are that the learning process is active and learning activities
are based on retife problems or scenarios (Ahmad et al.,, 20ZDhe disadvantage of
constructivism as a learning theory is that individual experiences and success can vary (Ahmad
et al., 2020).

3.2.6Summarised preceding learning appraches

This overview of the various learning approaches, as presented in the preceding sections
(3.2.1'3.2.5, aims to help the reader form a comprehensive understanding of this intricate
subject, focusing on the approaches themselves, notable themiista) attributes of the
theories, and their suitability for teaching within the building measurement module are

presented in this summary below.

Table3.1: Learning Approaches Summary

Approach Theorists Attributes Suitability for the Building
Measurement Module
teaching
Behaviourism  Guthrie, Hull, Observable changes in  Limited utility in the Building
Thorndike, behaviour, controlled Measurement moduldue to
Watson Pavlov, environment, stimulus anc rote learninglnderstanding of
Skinner, response, reward and drawing, principles and rules
Tolman, Gagne, punishment, rote learning necessary.
Engelmann personcentred, reactive
learner, limited emotions

Humanism Maslow, Focuses othe Partially applicable¢o the

Rodgers, development of emotions, Building Measurement Module¢
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values, attitudes and

Montessor; _ | skill
Neill, Knowles, interpersonal skills
Mezirow

Cognitivism Bruner, Piaget, Processing and organisini

Ausubel, Gagne, new information with pre
Koffka, Kohler, existingschemapro

Lewin, active learner, memory
Vygotsky, and organization,
Bandura rehearsing info, limited
creativity
Social Bandura, Observing of behaviour,
Learning Vygotsky, modelling and social
Piaget, Boud, interaction.
Rotter,
Engestrom,
Eraut, Lave,
Wenger,
Salomon

Constructivism Dewey, Piaget, Constructs knowledge

Rogoff, von through past experiences

Glaserfeld, and collaboration, the

Vygotsky, Boud, learner is preactive, real

llleris, Candy world problems,
participation and
engagement, socializing,
andnot all have prior
knowledge

While Table 3.1 reveals that all five learniagproachesave some degree of applicability in
thelearning and teachingf the building measurement module, upon closer examination, it can
be concluded that constructivissiparticularly weHsuited for quantity surveying education,
as supported by previous reseaf€hapter 1;Mohamed et al., 2018; Hefer et al., 2018;
Hartmann et al., 2010; HauftHarinarain 2015; Zulu et al.,

The subsequent section willesenthe specifics of this learning theory as a possible alternative

to student development
howeverthere is a lack of
cognitive interaction

Applicable to the building
measurement modyle
however active engagement i<
lacking

Social interaction is important
in the learning process the
Building Measurement
Module However, more
cognitive engagement is
necessary for learning in the
building measurement module

Constructivism seems
appropriate for learning in the
building measurement module
mainly due to active
engagement with lecturer and
peers and the construction of
own knowledge.

2018).

teaching approach in the building measurement module on thgdastevel.
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3.3 CONSTRUCTIVISM: A SUITABLE APPROACH FOR THE BUILDING
MEASUREMENT MODULE

The core concept of constructivism lies in the notion that students need to discover and adapt
intricate information to various situations, ultimately internalizing it as their own thus placing
students at the forefrornd giving them the agency to guide and supervise their learning
journey. This shift in focus redefines the role of the lecturer as that of a coach or facilitator
rather than solely a provider of information. Constructivist learning settings are characterized
by incorporatingvarious represgations of reality and theoretical concepts (Muhajirah, 2020;
Ashworth et al., 2004)in the constructivist perspective, knowledgenat perceived as a
commodity to be passively transmitted to students; ratheis itegarded as something
individuals actively build for themselve&tudents create knowledge by connecting new
information with their prior experienceadjusting theimental frameworks to assimilate new

information (Thompson & Spenceley, 2020).

Constructivismhasdifferent perspectives on reality, experience, knowledge, and how meaning
is created. For tertiarlevel students, they need to focus on both individual and social aspects
of learning. Thisfocus involves acquiring skills, participating in collaborative learning,
employing creative problessolving strategies, facilitating guided discovery and reflecting on
their experiences (Merriam and Caffarella, 1999; Ashworth et al., 2004). Examples of
construetivist learning manifest in experienti@arning, seldirected learning, and reflective
practice. These learning approaches underscore the pivotal role of students in actively
constructing knowledge within a social framework (McLeod, 2088)me of these learning

and teaching approaches have been investigated and found appropriate for construction
educationspecifically in the building measurement module as discussed in previous sections
of this study (Chapter 1 and secti®2.9.

Constructivism mandates the active engagement of individual students in the learning process.
Furthermore, it demands that teachers relinquish some of their traditional authority within the
classroom, transitioning from the role of the knowledgeable ictstrdo that of a facilitator,
thereby shifting the responsibility for learning onto the students themselves (Thompson &
Spenceley, 2020)These authors further assert that learning and teaduwnstructivelyis
challenging for both the students and #chers as it requires both to change their relationship
with the learning proces$hifting from the conventional role of the teacher as a pedagogue,
who dictates both the information imparted and its reception in the learning process, to that of
a guide and mentor, fostering studésedfdirected understanding poses a challenge.
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Constructivist learning encompasses sewdtal characteristicaslisted below

1. Firstly, it involves facilitating learning experiences that connect existing student
knowledge, fostering learniryy actively formingnew knowledge.

2. Secondly, it emphasizes providing diverse learning opportunities, recognizing that
problems can have multiple solutions and encouraging exploration of different
approaches.

3. Thirdly, it integrates learning into realistic and relevant contexts, utilizing concrete
experiences to grasp concepts within the framework of everyday life.

4. Additionally, constructivist learning promotes social interaction and collaboration,
facilitating the exchange of ideas between individuals and fostering cooperative
learning environments.

5. Utilization of various media, including oral and written communication is also central
to this approach, enhancing the active engagement of learners.

6. Finally, emotional and social involvement is prioritized, aiming to create an exciting
learning environment where students are motivated and eager to participate in the

learning process (Muhajirah, 2020).

It is essential to understand the characteristics of constructivist legoeicause it allows one

to comprehend its nature and possible applications and implications.

McLeod (2003)exploresthe core principles of constructivism, articulating that knowledge is
actively constructed rather than passively absorbed, marking a departure from traditional views
of learning. He emphasizes the dynamic nature of learning, portraying it as an aate&spro
wherein individuals engage with and manipulate information to construct meaning.
Furthermore,they further underscore the social dimension of knowledge construction,
highlighting that social interactions and contexts inherently shape all knowleddjgoAally,

he asserts the personal nature of knowledge, suggesting that individuals interpret and
internalise information through their unigue perspectives and experiences. Ultimately, McLeod
positions learning as an intricate interplay within the mindpleasizing its existence as a

cognitive process that unfolds through personal and social interactions.

Consequently, prior knowledge, various teaching techniques;lifeegbroblems, active
learning, communication, and studeeintred learning are the key characteristics of
constructivism.The rationale behind including this overview of prior knowledge, as opposed

to other elements of constructivism, stems from its particular significance to the core of this
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research study. While prior knowledge is briefly addressed within the constructivist
framework, its specific relevance warrants a more detailed examination. Ilguémity
surveying programme contexi prior knowledge isnot a mandatory component. However,
given the programes affinity with fields like medicine and accounting, students often possess
foundational knowledge from related modules studied previously. Conversely, in the case of
guantity surveying, theres a notable absence of compulsory orgmarsite modules directly

aligning with the programed core or, more specifically, the building measurement module.

3.3.1 Prior Knowledge: An Element of Constructivism

As already stipulatedséction 3.3), prior knowledge is integral to thionstructivistiearning
approach. Educators often strive to enhance stualentierstanding of course material by
fostering connections between the content and their existing knowledge and experiences,
whether derived from prior sections of the same course, previous academic pursuits, or
everyday life (Ambrose et al., 201M)corporating and synthesizing prior knowledge with new
insights and understanding significantly enhance leardiognowledging that the evolution

and expansion of existing knowledge are vital aspects déaneing process (Fry et al., 2009)

is crucial As Ausubel (1968, cited in Harland003:266), aptly not iThe most important
single factor influencing learning is what the learner already ké&owsderscoring the
profound influence of prior knowledge on the learning experidiger knowledge serves as

the foundation upon which new knowledge is built. A common misstep observed among
educators in higher education is initiating instruction from their level of understanding rather
than meeting students #ieir current level of knowledge. Effective teaching necessitates
acknowledging and incorporating studémsor knowledge, as disregarding it undermines the

efficacy of the educational process (Gabriel, 2008).

It is crucial to recognize that not all previously acquired knowlesigesturdy foundation for
acquiring new insightd/Vhen prior knowledge is inadequate or irrelevant, it has the potential
to distort studentsgrasp of concepts, hindering their comprehension. Misconceptions and
inaccuracies stemming from prior knowledge can significantly impede stadbility to learn

new material effectively (Ambrose et al., 201While prior knowledge often serves as a
valuable asset in acquiring new informatiohere are instances where it may prove
inappropriate, inadequate or erroneous, thereby hindering the learning process (Davis & Arend,

2013).Therefore, tiisimperativeto determingheprior knowledge of students (Gabriel, 2008).
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Assessing studer@rior knowledge upon entering the course is essemtgait empowers
educators to tailor instruction more effectively. This proactive approach enattigwersto
harness studer@existing knowledge more efficiently, facilitating learning and pinpointing
areas for improvement (Ambrose et al., 2010).

Students often do not spontaneously link new information to relevant prior knowledge. Hence,
it becomes imperative fdecturersto engageactively in stimulating or activating studeidts

prior knowledge during lectures (Ambrose et al., 2010). Facilitating this process of activating
prior knowledge is cruciallt can be achieved through various small teaching interventions
aimed at assisting students in making meaningful connections between what they already know
and the new content being present®g.gaugng their level of understandintgcturerscan

identify any misconceptions or inaccuracies, allowing them to intervene promptly and guide
students towards a deeper and more accurate comprehension of the subject matter (Ambrose et
al., 2010). Various methods exist to assess the extent and chstiastef studentsprior
knowledge. These include engaging in discussions with colleagues to gain different
perspectives, administering diagnostic assessments tailored to evaluate &texistitg)
understandingomprehensively, and prompting students to-aeffess their prior knowledge
through structured reflection activities. Additionallfechniques such as brainstorming
sessions can be employed to uncover and explore staderggxisting knowledge
collaboratively. Assigning concept mapping tasisually representghe interconnectedness

of student8existing knowledge. Furthermore, analysing student work for recurring patterns of
misconception or error offers valuable insights into their prior knowledgeb(ése et al.,

2010).

Several strategies can be employed to activate prior knowledge effectively. Firstly, engaging
in exerciseslesigned to elicit studerisxisting knowledge can serve as a foundation for further
learning. Secondly, explicitly connecting new material to concepts previously covered in other
courses can help students contextualize and integrate their learning. Similarly, making explicit
connetions between new content and prior knowledge within the current course can enhance
studentécomprehension and retention. Additionally, utilizing analogies and examples rooted

in everyday experiences enables students to reatenformation to familiar contexts. Lastly,
prompting students to apply relevant prior knowledge in their reasoning processes encourages
deeper engagement and reinforces connections between concepts (Ambrose et al., 2010).

Despite accurate prior knowledge, it frequently remains dormant and necessitates activation.
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Therefore, educatommustdetermine their studer@iexisting knowledge and prompt them to

recall what they already understand (Davis & Arend, 2013).

The premise suggests that for students to learn effectivelypnthstforge links between new
knowledge and their existing comprehension. Yet, the success of this process depends on both
the nature of studer@grior knowledge and théectureis ability to utilize it effectively
(Ambrose et al., 2010). Students experience improved learning and retention outcomes when
they connect new information with their pegisting knowledge.n most information
processing scenarios, individuals strive to comprehend the content being processed, drawing
upon their existing knowledge torilee meaning. Prior knowledge significantly influences the
efficiency and fluency of the processing task, as it directiuenceshow quickly and

effortlessly individualxanmake sense of the presented information (Davis & Arend, 2013).

The primary justification for advocating the application of Vygofskyeory in the firsyear
building measurement module stems from its foundation in constructiVisim framework

has been studiegxtensivelyand proven effective in construction education. However, what
distinguishes Vygotsky theory is its incorporation of a crucial element known as scaffolding.
This concept holds significant potential for enhancing the teaching methodology, particularly
for underprepared firgtear students in the bding measurement modulkn the next section,

Vygotskyds theory is presented and discussed.

3.4 VYGOTSKY & THEORY OF SOCIOCULTURAL DEVELOPMENT
Emphasizing the importance of language and collaborative learning, Vygotsky's theory of
sociocultural development posits that cognitive development is fundamentally shaped by social

interactions and cultural context.

3.4.1 Vygotskys Theory

Lev Vygotsky was a prominent Soviet psychologist who introduced the sociocultural theory,
which underscores the pivotal rolesafcial interaction in cognitive development. Although he
formulated his theory in the 1920s and passed away in 1934, motvastil the late 1950s that

his work was translated and made widely accessMaeording to his theory, learning is not

an isolated procesbut unfolds through active engagement in sbciahd culturally enriched
experiences. Vygotsky emphasized that individualsinking and understanding are

profoundly shaped by their interactions with others and the environment within me&aningfu
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contextslnteraction with individuals with greater knowledge significantly influences cognitive
developmentVygotsky argued that social interaction is the primary catalyst for intellectual
developmen{Van der Stuyf, 2002Vygotsky, 1978).

Vygotsky made significant contributions to human intelligence, developing various theories,
including those of social construction and the zone of proximal development. He posited that
humans possess an innate inclination to engage sociallghddcen learn through action and
social interactia. The social environment plays a vital role in influencing learning, with a
critical component being the interaction between teachers and learners, as well as among

learners and language, as highlighted by Mapa#2016).

Vygotskyds theory underscores that social interaction comes before development, and
consciousness and cognition arise as outcomes of socialization and social behaviour (Roman,
2016; Sawyer, 2014; Wass & Golding, 2014; Vder Stuyf, 2002).Verenikina (2003)
emphasizes that Vygotsésytheory builds upon Piagstidea of the child as an active learner,
emphasisinghe crucial role of social interaction in both learning and development. This
framework is termed social constructivism, highlighting the collaborative creation of
knowledge through interpersonal engagement.

Vygotsky proposed that the social connections with family, friends, teachers and peers
influence cognitive abilities and understanding. He created the daore knowledgeable
other®(MKOs) to represent these individuals who serve as sources of learning. Furthermore,
Vygotsky introduced the concept of scaffolding to describe the eddeatde in facilitating
interaction and fostering development within thene of proximal developmenZRD).
Additionally, he introduced the concept of the ZPD to charaetehe environment where
learning takes place through social engagement. Within the ZPD, learners participate in
activities with guidance and assistance, enabling them to grasp concepts that exceed their

current level of comprehension (Bates, 2019).

However, Vygot skyés theory has <certain shor
According to Ameri (2020), a key weakness of the theory lies in its emphasis on child
development within social contexts, which places more focus on learning through soc

interaction than on dopneenti ndi vi dual s cogni ti

The diagram belowm(Figure 3.1)illustrates the core principles of Vygotsky theory,
highlighting the vital roleof social interaction, language and cultural context in cognitive
development. Central to this theory is the concept of the ZPD, where learners operate with

103



guidance and support. Through interactions facilitated by MKOs and the incorporation of
technology and tools, students navigate their ZPD, progressing from an initial inability to
independently perforrapecifictasks towards achieving autonomy. Scaffolding activities play

a pivotal role in this progression, enabling learners to bridge the gap between what they can do

with assistance and what they can achieve independently.

Social

Interaction

Cognitive
Language

Development

Figure 3.1: Elements of Vygotskig Theory(Aut hor 6s own desi gn)

The upcoming section@.4.2 3.4.9 will explorethe components of Vygots&y theoryin
more detail exploring their significance anidhplications. These components encompass the
More Knowledgeable Other (MKO), language and scaffolding. The subsequent sections will

introduce and examine each, &iping their roles in facilitating the learning process.

3.4.2 More Knowledgeable Other (MKO)

The concept of the MKO is fundamental to Vygo@&kyheory, particularly in the ZPD
(McLeod, 2018)The MKO can be defined as someone with a better understanding or a higher
ability level than the learner with a specific reference to a task or corMi&@s can be
teachers, older adults or peédriompson and Spenceley (2020) highlight Vygoislassertion

that a student may assume the role of an MKO during interactions with peers possessing
advanced or diverse understandings of a subject. In this capgheitgtudent functions as a
critical friend, challenging and expanding existing schemas for their fellow students.
Collaborative learning with a peerittv slightly more advanced skills enhandearning and
cognitive development (Maphalala, 2016).
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3.4.3 Language

In Vygotskyés theory, language holds immense significance as a tool for cognitive
development. According to Vygotsk{1986) language reflects and shapes our thinking
processes. It serves as a means for communication, social interaction, and internal thought.
Through language, individuals can share and negotiate meaning with otfieesicingtheir
understanding of the world. Additionally, language enables individuals to internalize
knowledge and regulate their behaviour through-die#fcted speech/ygotsky outlines two
pivotal functions of language in cognitive development: firstly, as the primary means through
which adults convey information to children, and secondly, as a powerful tool for intellectual
developmentWithin this context, Vygotsky identifies three specific forms of language: social
speech, which entails communication with others externally; private speech, marked by self
directed discourse; and silent inner spedtte role of language in scaffolding must not be
underestimated and is cratfor cognitive developmerncLeod, 2018;Verenikina, 2003).
Vygotsky posited that languagatalysescognition, implying that any educational approach
fostering literacy holds paramount importance in constructing knowledge (Thompson &
Spenceley, 2020/ygotsky, 1986.

3.4.4 Scaffolding

Scaffoldingoriginated from the construction realmwas conceptualized by Wood, Bruner

and Ross (1976) as a metaphorical tool to explain how children can undertake tasks of greater
complexity with the guidance of a more knowledgeable individual. This concept entails that
through support and shared problepiving with a knowledgeable mentarhildren can
surpass their capabilities and tackle tasks that would typically exceed their independent
capacity (Sawyer, 2014¢azden (1979, ian de Pol, Volman & Beishuizen, 2010) suggest
expandinghe original concept of scaffolding applied between a child and parent to the domain

of studentteacher.

According to Woo¢dBruner and Rosd.976 in Smit,Van Eerde & Bakker, 2013), scaffolding

is defined as the process that empowers a child or novice to tackle a problem, execute a task,
or attain a goal that would otherwise exceed their unaided capabilities. It can be viewed as a
means okupportinghe development and learning of children and young individuals, wherein
teachers or peers furnish students with the necessary tools for learning (Rasmussen, 2001,
Jacobs, 20Q1n Verenikina, 2003).
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The teaching strategy known as scaffolding finds its roots in Vyg@sagciocultural theory

and the concept of the ZPD (Smit et al., 2013). Vygotsky proposed that practitioners could
utilize scaffolding techniques to guide individuals in navigating challenges and reaohing a
understanding that surpasses what they could achieve independently (BatesTI20h%ain

idea of scaffolding is to share the work between the learner and the more knowledgeable other.
When the learner receives a task that is monepbex than what they could handle alone the
more knowledgeable other would support the learner, enabling the performance of the task and
enabling learning from the experience (Sawyer, 2014).

Scaffolding encompasses a range of instructional mettwdgpiide learners step by step
towards deeper comprehension and ultimately fggeater autonomy in their learning journey
(Maphalala, 2016)Scaffolding denotes the pedagogical approach where educators offer
cognitive aids to students at the outset of their learning journey, gradually withdrawing them
as students acquire enhanced mastery and sophistication. Various forms of scaffolding have
bee identified to enhance studedtmetacognitive abilies (Ambrose et al., 2010). This
instructional strategy encompasses diverse mettwodgstematically guideearners towarsl
profound comprehension, thereby nurturing autonomy in their learning trajectory (Maphalala,
2016).Anticipating the scaffolding requirements for students to master the content effectively
can begin well before the lesson commen&gsacknowledging the likelihood of students
arriving with varying levels of understanding, theseproactive preparation to address these
potential knowlede gapsTheapproach is rooted in proactive measuossquipstudents with

the necessary support and resources to comprehend new material seamlessly (Rollins, 2017).

Scaffolding encompasses any instructional iairvention, or planning designed to facilitate

the learnem@engagement throughout a learning experience (Murray & Arroyo, 2002). The aim
is to assist the learner in gradually attaining competency and performing a specific task
independently (Smit et al., 2013). These scaffolds may take various forms, includiaty,mod
cues, prompts, hints, partial solutions, thalkud modelling, and direct instruction (Van Der
Stuyf, 2002). However, it is essential to manage scaffolding cautiously to avoidebaace

and hindrance to independent thinking (Fry et al., 2009: 21).

A crucial element of scaffolding instruction is its temporary nature. As the ledaiglites

advance, the support provided by the more knowledgeable other is gradually phased out until

the learner can independently complete the task or grasp the conceptef\&iayf, 2002).

Smit et al. (2013) reinforce this concept, defining scaffolding as the temporary assstance

teacher provideso aid a learner in tasks they cannot yet accomplish alone. Instructional
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scaffolding involves dachersoffering temporary structures or frameworks to help students

progress to the next level (Davis & Arend, 2013).

The MKO offers support or scaffolds to facilitate leardedsvelopment in scaffolding
instruction These scaffolds aid students in building on prior knowledge and incorporating new
information effectively. The activities included in scaffolding are intentionally set just beyond
the learner@current capabilities. By providing scaffolds, the MKO enables leastoexchieve

tasks with assistance they coulst manage independently (Vaer Stuyf, 2002)Scaffolding
improves instruction by offering conceptuptocedural, strategic, and metacognitive support,
helping students transition from what they can do independently to what they can achieve with

guidance from a more knowledgeable perd@eiland, Walker, Olsen & Leary, 2015).

The scaffolding teaching approach typically involves the following stages: establishing the
teaching scaffold, engaging in the scaffolding scenario, conducting independent research,
engaging in collaborative learning, and assessing the learning outcomgsH#ixia, Junwei,
Hongyuan & Chao, 2019). Engaging the student, fostering the building upon prior knowledge
and the formation of new knowledge, and providing positive feedback serve to motivate
students and minimize frustration levels. However, scaffgldan be timeonsuming, ands

full effect may not be observed if not implemented corredtlysuch cases, the teacher must

relinquish some control and permit students to make mistakesd@rastuyf, 2002).

Following Bates (2019), scaffolding is underpinned by sevienatlamentaprinciples. First

and foremost, it emphasizes the importance of building interest in the subject matter and
actively engaging with the studeng&econdly, scaffolding advocates breaking down complex
tasks into smaller, more manageable-g&adks. However, it is essential to maintain sight of the
overarching goal while completing these gabks. Additionally, scaffolding encouragesng

more knowledgeable others for support and guidance (Bates, 2019).

Scaffolding encompasses severalal characteristics. Firstly, it offers clear direction,
minimizing confusion among students. Secondly, it elucidates the purpose behind tasks, aiding
students in comprehending the significance of their work. Thirdly, it ensures students remain
focused on theassigned task. Additionally, it establishes clear expectations, integrating
assessment and feedback mechanisms such as examples, rubrics, and standards of excellence
from the outset. Moreover, scaffolding directs shiddowards credible sources, mitigating
confusion, frustration, and time wastage. Ultimatehdiminishesuncertainty, surprise and

disappointment within the learning process (McKenz2@90.
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To classify an event as scaffoldisgecificcriteria must be fulfilled. Firstly, it should empower
learners to complete tasks beyond their abilities. Secondly, scaffolding should guide learners
towards proficiency, enabling them tadependently handle similar tasksstly, there should

be clear evidence of learners achieving higher levels of independent comphkierioghe
scaffolding process. These criteria collectively encapsulate the essence of scaffolding in
educational contexts, highlighting itsle in fostering learner development and autonomy.
Mercer and Fisher (1993 Verenikina, 2003)assert thatoncerningthe ZPD, the primary

aim of scaffolding is to transfer task responsibility to the student.

Haruehansawasin and Kiattikomol (2018) differentiate betwwesmd scaffolding and soft
scaffolding. Soft scaffolding refers to collaboration and interaction among the learners or
between the teacher and the learddarddscaffolding refers to static support or tools such as

worksheets.

Providing excessive support is unnecessadarmallyg scaffolding is slowly phased out,
allowing students to develop confidence and succeed as their assistance decreases with their
progress (Rollins, 2017). This support is referred tasaaffoldind) while the process of

reducing it is termedadingd(Murray & Arroyo, 2002).

3.4.5 Zone of Proximal Development (ZPD)

The ZPD is one of the most recognized concepts within Vygotskian sociocultural psychology
and can be fully comprehended only within the context of and as an integral part of Vigotsky
theory (Verenikina, 2003)Numerous research studies have explored Vygdaiskyeory,

yielding a range of definitions, illustrated in Tabl&.3.
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Table 32: ZPD definitions

Authors

Vygotsky (1986)

Roman, et al.
(2016:30)

Van de Stuyf
(2002:2)

Cole and Cole
(2001, cited in
Verenikina,
2003:np.)

Davis and Arend
(2013:53)

Murray and
Arroyo (2002:1)

Definitions

fiThe discrepancy between a chdddmental age and the level he reache
solving problems with assistance indicates the zone of his pro:
developmend

fiThe conceptual space between what students know and what they r
know.o

fiThe distance between what children can do by themselves and th
learning they can be helped to achieve with competent assistance

fAs the distance between what a person can do with and withoufThel
term proximal (nearby) indicates that the assistance provided goes s
beyond the learné current competenceomplementing and building o
their existing abilities

fiThe space between what a student can accomplish without help ant
they need help to accomplidhis in this zone were learning occurs

fiThe distance between the actual development level as determin
independent problersolving and the level of potential development
determined through problesolving under adult guidance or collaborati
of more capable pedisalso known as the MKO.

Thus, according to the definitions in Table 3.2, it becomes apparent that a disparity exists
between a learné& independent capabilities and what they can accomplish with assistance
from a competent peer, often referred to as the MKO. The diagram below illustrates this range:
from the zone where a student struggles to perform a task alone, through the zone where
assistance from an MKO enables task completion, to the zone where the student achieves
autonomy in task performance. The intermediate space betivedirst and third zones is
termed the ZPD (see Figure 3.2).
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Student can
perform task
independently

Student can
perform task
with assistance

Student cannot
perform task

Figure 3.2: Zone of proximal developmer{Source: Autho@s owndesigr)

As highlighted in Figure 2, several strategies can be employe@stablish the ZPD. Firstly,
assessing learnérprior knowledge or understanding of the subgftectively engagewith

them, providing a starting point for further exploration. Encouragnogp members share

their experiences fosters a collaborative learning environment, enriching discussions and
facilitating knowledge exchange. Breaking down the main task into smalldasksbhelpso
alleviate the daunting nature of complex assignments, making them more manageable for
individuals to tackle. Moreaar, challenging learners to step beyond their comfort zones
involves actively listening to the experiences of others, identifying relevant insights, and
adapting and incorporating this information to enhance their understanding of the subject
matter. Lastl, emphasizing the importance of each indivi@a&ontribution to the learning
process reinforces a sense of shared responsibility and encourages active participation in
knowledge sharing and dissemination. These strategies collectively support thshestatil

of the ZPD, facilitating meaningful learning experiences and promoting intellectual growth

among learners (Bates, 2019).

Teachers effectively engagéth the ZPD by introducing concepts beyond studiciisrent

skill and knowledge levels. This approach stimulates studemisivation to surpass their
existing abilities. Learners benefit from guided and supported learning activities, facilitating
the construction of new knowledge through interactions and guidance provided by the teacher
(Van der Stuyf, 2002)From a cognitive standpoint,ig crucial to ensure that the material is
appropriately challenging neither too sim@ nor overly complex. Additionally,egarding

affective outcomes, the content should avoid inducing boredom, frustration, or confusion in
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students, as these factors can diminish motivation (Murray & Arroyo, 2002). Effective
interventions within the ZPD must be grounded in diagnostic assessments that accurately gauge

a learnets current level of development (Shabani, Khatib & Ebadi, 2010).

The ZPD is not solely inherent to the learning environment or the individual studsagd

it emerges from the dynamic interaction between the two. A student is considered within the
ZPD when they exhibit proficient and productive learning outcomes (Murray & Arroyo, 2002).
This interactionunderscores the importance of collaborative efforts between students and
educators in knowledge and skill construction (Verenikina, 2003). Harland (2003) emphasizes
the significance of critical reflection in advancing and navigating through the ZPD,

highlighting its pivotal role in the learning journey.

Ensuring the right level of challenge is crucial: Students are more likely to sustain their
motivation when faced with tasks that align with their abilities. Learners may develop negative
expectations and disengage if a challenge exceeds their skill l@wakersely, when
challenges are reasonable, students are inclined to hold positive expectations for success,
enhancing their perseverance and dedication to achieving the goal (Ambrose et al., 2010).
Educators strive for students to achieve independendesalfregulationin learning and
problemsolving by utilizing scaffolding as a teaching strategy (Van Der Stuyf, 2002).
Vygotsky speaks of the importance of teacHaayners at the appropriate difficulty levitlis

not too easyor difficult (frustration level) but a middle level that the learner can accomplish
with assistance (Maphalala, 2016).

An individualss advancement within the ZPD can be gauged through a comprehensive analysis
encompassing priests, task execution, and direct communication (Murray & Arroyo, 2002).
Vygotskyds insights underscored that the space between autonomous action and assistance
from others delineates various stages of development (Stetlar010). In the instructional
process, learners progress from mere observation of experts to gradually tackling increasingly
challenging components of tasks until they can iedepntly execute the entire task

proficiently (Murray & Arroyo, 2002).

In the preceding sections, | presented Vygdiskiyeory, elucidating its core components like
the MKO, language, scaffolding, and the ZPD. These elements collectively constitute the
essence of the theory and are crucial fopiitgticalapplication. Each concept plays a pivotal

role, contributing significantly to the overarching framework of Vygoiskiieory.
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3.5 CHAPTER SUMMARY

This chapter presented the theoretical framework underpinning the research study. At its core,
the study is rooted in constructivism as a learning thddrg advocacy for Vygotsky theory

of sociocultural development, which is situated within a constructivist approach, is central to
this research, especially regarding its applicatiotearning and teaching the building
measurement module at the fiygar level. While constructivism has demonstrated success in
construction education overall, this study advocates explicitly for its implementation for
underprepared firstear students entering higher edima Leveraging elements of
constructivism, such as scaffolding and th®Zis study aims to employ a practical approach
through a case studgee Chapter Gp assess their effectiveness in addressing the challenges
faced by firstyear students and lecturers in the building measurement module. The subsequent
chapter will outline the research methodology adopted for this study.
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CHAPTER 4
RESEARCH METHODOLOGY

4.1 INTRODUCTION

The research methodology chapter forms the backbone of the, stsidy indicates the
overarching research approach and design to collect and analyse the data needed to answer the
research questions and reach the stated objectives of the Atudiscussed in Chapter 1,
several pedagogical challengesthe building measurement modulaut cue to the lack of
contextual knowledgef the pedagogicathallengesamong firstyear students specificallyt

is necessary to implement two methodologies for this study. The first methogwiogyily
investigates challenges exmerced by firstyear studentsand lecturersin the building
measurement module at South African universifge® Chapter 5After the challenges are
determined, the second methodology, the case studyjnuastigate and determine &
constructivst teaching approachvith specific reference to Vygotsés/theory of sociocultural

developmentwould solvesome of these challengésee Chapter 6)

The lack of contextual knowledge and literature onpgedagogicathallenges among first
year studentand lecturersn South Africa dove the following main research questidgtow
can firstyear studentilearning and teaching the building measurement module be enhanced

through a facilitation framewofKThe research sufpuestions this study aims to answer are:

1. What is the extent of the preparedness level ofyiestr quantity surveying students in
terms of prior knowledge or lack thereof to deal with the building measurement module
content?

2. What is the nature of the challenges associated witlkedineing and teaching of first
year quantity surveying students in the building measurement module in South Africa?

3. What are the current approaches and techniques used in the learning and teaching
building measurement for firgtear quantity surveying students in South Africa?

4. What is the perceived effectiveness of the current learning and teaching approaches and

building measurement for firgtear quantity surveying students in South Africa?

To answer these research questions, the study ®dlawnultrmethod researcapproachas
depicted in Figure 4.1Understanding the complex approach used in this researchvgasdy
essentiabefore delving into the literaturt.is crucial torefer toFigure4.1 belowthroughout

this chapteras it encapsulates the multifaceted and intricate fmédthod research approach.
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Figure 4.1: Multi -method research approac{Source: Author§own)

MULTI-METHOD RESEARCH APPROACH
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[ ]
EPISTEMOLOGY
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BASELINE SURVEY DISCUSSIONS STRUCTURED OBSERVATIONS REFLECTIONS i :
INTERVIEWS
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Non-probability Purposive Sample Non-probability Purposive Sample
Qualitative and
DATA COLLECTION Quantitative Qualitative Data Qualitative and Quantitative Data
| Data
DATA ANALYSIS DQSC"P‘:!W Data is recorded, transcribed, inductive Descriptive Analysis
Analysis analysis, thematically grouped

This study draws from two paradigms, namely the pragmatic ancbtietructivist research
paradigms illustrated in Figure 4.The pragmatic paradigm informs the first methodology,
where a comergentmixed-method design will be followed. Data collection ocedrby means
of a baseline survey, focuggoup discussions, and sestiuctured interviewsThe data
obtained from the baseline survey, the fegusup discussions, and the sestructured
interviewswereused to inform the second methodology, the case study, wtaehrdm the
constructivist paradigmThe casestudy designinvolved qualitative and quantitative data
collection with an irdepth investigation into a specific cohort of fiygtar students tanswer

the research questions and reach the stated objectives ultimately

The research concept is defined and explained in the first part of the chapter, followed by an
overview of research paradigms, designs, and approachestions 4.and4.3 respectively.
Target population and sampling, data collection and data analysis are presented as an overview

in section 4.4. In section 4.5 the research methods and data collection instruments are

presentedResearch quality aspects are discussed, followed by ethical considerations and a
discussion on the researcfgepositionality in the last section of this chapterdfions 4.%nd
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4.10. In each section and subsection of this chapter, a literature review is provided for the

particular concepandrelevant concepts relevant to this stadg presented

4.1.1 Research Defined

Research involves integrating experientiabights with logical reasoning. It entails a
continuous cycle of collecting, analysing and interpreting data. This systematic approach
reveals new knowledge and a more profound understanding of the issue (Kumar, 2014; Leedy
and Ormrod, 2021; Shah and-Bargi, 2013; Bourke, 2014)Research is furthermore
characterized by a structured framework guided by specific philosophies and methodologies
aimed at ensuring validity and reliability throughout the prodessessentiafor researchers

to maintain an bjective and unbiased stance throughout their entire research jolitreey.
essence of research is the commitment to systematic, controlled, valid and rigorous exploration
and description of the unknowBertram and Christiansen (2015) add that research endeavours
entail systematically collectingmpirical data or evidence to substantiate findings, as research

iS seen as an inquiry into realitiResearch cultivates logical and rational thinkisugd
encourages individuals ®valuate various aspects of theaily situations criticallyResearch

also facilitates the understanding and formulation of guidelines for best practices in a particular
area and is ultimately responsible for advancemerdpiofession; research and practice are
inseparable, with ongoing advancements being imperaiihe. research process urges
practitioners to observe, question, explore, test and comprehend different facets of their fields
(Kumar, 2014).

Research cathus be characterized as a continuous and systematic process marked by the
researchés unbiased and objective stance. It operates within a structured framework dedicated
to exploration and relies on empirical evidence, fostering the development of critical and

rational thinking skills.

The following section presents and discusses an overview of the various research paradigms.
It is important to give an overview of the research paradigms and follow the most appropriate
paradigm as it guides the resear@approach and influences how the research is interpreted

and presented.
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4.2 RESEARCH PARADIGMS

A paradigm in research serves as a conceptual and methodological framewgtkdbsithe
research process andntributes to the consistency and rigor of scientific inq@grtram and
Christiansen (2014) assert that the selected paradigm influeovedataare collected, the
types of questions used, observations and investigations, trendapproach to data
interpretation.Thus, the paradigm will determine how meaning will be constructed from the
data.lt holds essential significance for the study mmte of the methodology and methods used
it can alsandicatethe trustworthiness of the researkivunja and Kuyini (2017:26) describe

a paradigm aéhe lens through which the researcher looks at the &orld

The four fundamental elements of a research paradigm, as presented in Figuaee 4.2,
epistemology, ontology, methodology and axiologpistemology addresses the question of
dow we know what we knofivwhile ontology is concerned withterpretingthe gathered
data.Ontology explores the fundamental nature of reality, whereas epistemology examines the
methods by which we attain knowledge and comprehend what we know (Creswell & Clark,
2011).The methodologyn this studyconsists of the research design, imoefs and approaches
used in the studyAxiology focuses on the important ethical considerations in the research

process, encompassing privacy, accuracy, property and accessibility (K&vkinpdni, 2017).

oHow we know uData
what we know interpretation

Epistemology Ontology
N
)

Methodology

Axiology

thical
considerations

uResearch
design,
methods and
approaches

Figure 4.2: Components of Research Paradigr{fSource: Author@own)
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These four fundamental elemenépistemology, ontology, methodology and axiolagg
discussed in the subsequent sections of this chdpteeducation research, the positivist
paradigm, constructivist paradigm, pragmatic paradagm critical paradigm are prevalent
(Bertram & Christiansen, 2015; Kivunja & Kuyini, 2017; Shah &Bdrgi, 2013).Each of

these paradigms will be briefly discussed next as it deems fit and appropriate to the field of

study.

4.2.1 Positivist Paradigm

The positivist paradigm revolves arouexperimentation and observation, mostly relying on
reason.lt is primarily classified as a scientific method, focusing on explanations and
predictions rooted in measurable outcomes (Shah-Bakgi, 2013; Kivunja & Kuyini, 2017).
Bertram and Christiansen (2015) support this and note that evidence is not enouggh;bié
measurable evidenc@ositivist researchers assert the existence of an external reality with
distinct patterns and order waiting to be discovered. Their conviction in an external world
drives them to affirm the presence of relationships between entities, which they believe can be
guantified. The primary means of gathering evidence in this paraaigobservations and

experiments (Bertram & Christiansen, 2015).

4.2.2 Constructivist/Interpretivist Paradigm

This paradigm is concerned with understanding the environment and individuals within the
environment and their interpretations therednowledge istherefore socially constructed

within this framework (Kivunja& Kuyini, 2017).In their work, Bertram and Christiansen
(2014) expand on the purpose of interpretivisvhich aimso enhance the comprehension of

how individuals navigate and interpret their living and professional environments. These
authors further define the aim of interpretivism as seekingniderstand the social world.
Leavy (2017) describes this worldview of constructivism or interpretivism as the active
construction and reconstruction of knowledge through daily interactions and experiatsmes
referred to as the social construction of realityerpretivists argue that quantitative research
methods are insufficient for understanding social phenomena instead, they advocate diverse
gualitative techniques, where the human element is emphasized as the primary research
instrument (Shah & ABargi, 2013.
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To summarize, there is no single reality. Individuals create reality. This paradigm is suited for

the present study, and the case study draws specifically from this paradigm.

4.2.3 Pragmatic Paradigm

The pragmatic paradigm revolves around the idea that resolving problems necassitgtes

the most appropriate methodology rather than relying solely on one scientific méthed.
means multiple methodologies may be required to investigate a problem effectively (Kivunja
& Kuyini, 2017). Leavy (2017) observed a significant characteristic of this paradigm,
indicating that various tools may be helpful in diverse contexts, regardless of a fixed set of
rules or theoriesPragmatism has also been described perapective where knowledge is
derived from examining problems and determining what is most appropriate in a specific
situation (Lodico, Spaulding & Voegtle, 2008).is essential to discover and investigate
solutions that canchievethe desired outcomes, irrespective of whether there is a single or
multiple realities.Research within the pragmatic paradigm usually adopts a miegdod
approach, whereby qualitative and quantitative data collection methods are used. To
summarize, reality is what is useflihe pragmatic paradigm is also well suited for this study,

where various tools are used to find answers.

4.2.4 Critical/Transformative Paradigm

The transformative or critical paradigm is primarily used to address issues of social justice,
particularly those involving political, social, or economic factors that contribute to social
oppression, conflict, and struggl&githin the critical paradigm, reality is perceived as shaped
by various social, political, cultural and economic dynamics. As a result, knowledge about the
world is seen as subjective, influenced by@mspecific position in society and different values.
Furthermore, research in thatical paradigm aims to emancipate people by bringing about
changes in their social, political and cultural contexts (Kivigjguyini, 2017; Bertram&
Christiansen, 2014; Shah & Margi, 2013).

4.2.5 Positioning of the current study within paradigms

As depicted in Figure 4.1he research paradigm aligns with a pragmatic epistemological

philosophy reflecting the belief that reality keeps changiiitne ontological philosophy
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selected for this study is also based on the pragmatic nature of,rfeatiuse it is believed

that knowledge should be examined with the best available Idwésessence of a pragmatic
research paradigm lies in its practical orientation tog/addiressing reakorld problems and
generating knowledge. As discussed earlier in Chapter 1 of this study, literature about
pedagogical challenges on the figstar level in the building measurement module is misgsing
therefore, these challenges must be determianadl investigatedThis paradigm values
flexibility, adaptability and a problersolving approach, often integratirmgantitative and
gualitative methods to comprehensively understaordplex phenomena. Researchers within
this paradigm aim to producelevant, applicable, and beneficial knowledgleus, the essence

of a pragmatic research paradigm lies in its commitment to practicality, utility and the pursuit

of solutions to reaworld challenges.

Furthermore, this study will adopt an epistemological constructivist philosophy in the second
research approachwhere the data obtained in the first methodology inform the second
methodology, the case studyhe ontological philosophy selected for this study is based on the
pragmatic nature of realitpecause it is believed that knowledge should be examined with the
best available toolsThe essence of a constructivist research paradigm lies in its focus on
understanding and interpreting subjective riaitonstructed by individuals or groups within
specific social and cultural contexts. In this paradigmividuals see knowledge as actively
constructedbased on their unique perspectives, experiences, and interactions with the world
around them. Researchers within this paradigm often employ qualitative methods such as
interviews, observations, and document analysis to explore complex social phenomena and
understand the meanings attributed to them by participants. Overall, the essence of a
constructivist research paradigm is to uncover and make sense of the diverse perspectives and

realities that shape human experiences.

4.3 RESEARCH DESIGN AND APPROACH
A research design serves as a comprehensive plan outlining the methods and procedures for
conducting research. It specifies both the tasks to be executed and the methodologies employed
throughout the process. Kumar (2014) also stresses the significanbheasing a research
design that is valid, workable, and manageable to ensure the success of the research endeavour
There is a caution against the potential pitfalls of employing an inappropriate research design,

which can lead to misleading findings.
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This study adopted a multtmethod research approach to compensate for the lack of
contextual literature regarding learning and teaching in quantity surveying, especially
challengesamong first-year students in the building measurement moduleThe initial
methodology employed aonvergentmixedmethod design to explore experiences with
learning and teachindgn contrastthe subsequent methodology, a case study, was chosen to
assess the efficacy of scaffolded learning in supporting learning within the niguildi
measurement modul®ata obtained from the firgtear baseline survey, the sestiuctured
interviews with the firstyear lecturers, and the foegsoup discussions with firgtear students

will inform the second methodology, the case study, as discussed and presented later in this

chapter.

Various mixedmethod designs are available, including convergent design, explanatory
sequential design, exploratory sequential design, experimental design, social justice design,
and multistage evaluation design. In the next section, the various-miibd approaches

are presented as it is relevant to this stddhys study employs a convergent mixed method in

the first methodology and a caseidy design in the second appraaas depicted in Figure

4.1.

4.3.1 Mixed Method

Mixed-method research uses the strengths of both quantitative and qualitative research
methods, selecting the most appropriate methegardless of whether it is qualitative or
guantitative (Kumar, 2014Kumar (2014) emphasizes the compelling nature of combining
guantitative and qualitative methods, recognizing that it involves diverse and additional
knowledge about different research approaches. Creswell and Guetterman (2019) highlight that
applying bothforms of datgrovidea better understanding of the problem than using just one
method.In mixedmethod research, qualitative and quantitative data are collected, analysed
and interpreedto integratehe data into a cohesive whole (Leedy & Ormrod, 2015). Creswell
and Guetterman (2019) affirm the significance of integrating data through merging, connecting,
explaining, and embedding the data to gain a comprehensive understahdiagplication of
mixed-method research offers several benefits, inclugingancing research possibilities,
suitability for complex situations, enrichment and data triangulabah and ABargi (2013)
elaborate on these advantages, highlighting enhancédeace in research data, novel ways

of understanding phenomena, uncovering unique findings, challenging or integrating theories,
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and offering a clearer understanding of the problelowever, there are also challenges
associated with a mixeahethods research approach, including increased workload and
resources needed, additional and diverse skills, managing two study populations, and resolving
disagreements in data (Kumar, 201@jalitative research is primarily descriptive, aiming to
explore unknown territories within natural or & contexts. On the other hand, quantitative

research is a targeted approach with predeterminétboigeto test or predict theories.

As mentioned above, qualitative and quantitative research approaches are present-in mixed
method research design, and a summary of these two approaches is presetited4(.3.1.1
and 4.3.1.p, where the applicability to this study is discussed in detadt(on 4.3.h

There are different types of mixedethod approaches three of the most common are
expanded on here. Convergent mixed methods involve a simultaneous collection of qualitative
and quantitative dat® enhanceomprehension of a specific topic (Creswell & Clark, 2011).
Among mixedmethod approaches, tltenvergentdesign stands out as the most renowned,
with data triangulation being a key component. Cresswell and Clark (2011) characterize the
convergent design as a method wherein researchers gathemalydequantitative and
qualitative data concurrently during the research phase, subsequently integrating the findings
from both datasets to formulate a comprehensive interpretatiemain goal of a convergent

design is to gather different yet complementary data on the same topic.

Explanatory Sequential mixed methods are typically deployed wieenecessarto explain
guantitative findings, hence emphasizing a robust reliance on quantitative data as the primary
datacollection approach. The outcomes of the quantitative analysis serve as guiding signs for
the subsequent phase, which involves qualitative data collection. The fundamental objective of
the explanatory design is to utilize quantitative data to explaimtti@ iquantitative findings
(Creswell & Clark, 2011)Leedy andOrmrod (2015) explain that the explanatory design
typically unfolds in two phases. Initially, the quantitative phase emalilsctinga substantial
amount of numerical data; however, this phase solely yields numerical values. Subsequently,
gualitative data are gathered in the next phasig the findings from phase one to pro\ade
deeper contextual understanding and meaning to the quantitative data collected earlier.

Typically, exploratory research is conducted in situatiort Wimited information about a
specific area (Kumar, 2014). An exploratosgquential mixeanethod design is employed
when a researcher first needs to explore a topic using qualitative data before attempting to
measure or test it quantitatively (Maree, 201@eswell and Guetterman (2019) support this
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concept by asserting that exploratory sequential mixed methods are emplogadhe
instruments, variables and measures for the studied population may not be known or readily
accessibleCreswell and Guetterman (2019) and Leedy and Ormrod (2021) elaborate on how
the exploratory sequential mixed method lies at the core of rmettiod designs, highlighting

that a project involving two or more phases has the potential to offer a more significant and
enlightening contribution to the field compared to whaharter, more limited investigation

could achieve The sequential mixed method can be seen as a pragmatic pdeanligt
approach. It involves employing a questionnaire or survey as the initiatal&ation method

to gain insights into a specific phenomenon. Subsequently, after analysing the survey data,
focusgroup discussions are conducted among studenexdminespecific findings and

encourageharingpersonal experiences (Leavy, 2017).

4.3.2 CaseStudy Design

A case study involves an-otepth examination of a specific situation over an extended period.
The researcher would spend a specific amount of time with or in the situation to study it as it
may contribute to a better understanding or inform practices of similar cases. Case studies are
preciouswhen there is limited understanding of a situation or when investigating the effects of
interventions over a specific duration (Leedy & Ormrod, 2021). Kumar (2014) emphasizes that
case studies are beneficial for obtaining a holistic understanding ofiarpbeon or situation.

The primary objective is to achieve a comprehensive understanding through interviews and
observations, with data analysed thematically and synthesized to provide an overall picture of
the situation(s) (Leedy & Ormrod, 2021). A cadiedy design assumes that the studied case is
representative of similar cases, offering insights into prevalent events and situations within the
group it represent®urposive sampling is often deemed appropriate insasly approaches,
ensuring the selected sample furnishes comprehensive information for a holistic understanding
of the case (Kumar, 2014)ambert (2019) further emphasizes that the case study serves as a
research desigtailored explicitlyfor cultivating, expanding and enriching understagdand

knowledge of realorld aspects, thereby making significant contributions to social research.

The next section of this chapter presents an overview of the target population and sampling
methods, together with the practiaaplementation of this studgdéction4.4.3.
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4.4 TARGET POPULATION AND SAMPLING METHODS

When conducting research, consideration must be given to the most suitable target population
andthe most appropriate type of sampling methidaok only is the sampling method and target
population crucial to reaching thgudyds objectives but it also affects the validity and
reliability of the resultsCresswell and Guetterman (2019) define a population as individuals
sharing a distinguishing characteristic that sets them apart from other groups. Furthermore,
they define a target population or samplingnfie as the specific list of sampling units from
which the sample is chosehdditionally, they elaborate that a sample represents the subset of
participants in a study selected from the target population to which the researcher extends
generalisationdNaoum (2007) describes a sample as a representative portion selected from an

entire population to demonstrate what the rest is like.

Sampling typically falls into two categories: probability sampling methods angnodability
sampling method®robability sampling is a randoraraple selection from a target population;
nonprobability sampling is nenandom and more intentional (Leedy & Ormrod, 2021). In
gualitative research, the sample choice is purposeful and determined by the re&earcher
decision to identify individuals likely to offer comprehensive and varied information (Kumar,
2014). Furthermore, the selection of the sampling method is determined by the research
purpose and intention. When selecting participants for the study, it is crucial to ensure that
respondents are motivated to share the necessary information, they must alsocheare

understanding of the questions, and they must have the required information (Kumar, 2014).

The probability §ection 4.4.7) and norprobability Gection 4.4.2 sample selection methods
and the applicable target population and sampkiactibn 4.4.311 4.4.3.9 for this study are

discussed.

4.4.1 Probability Sampling/Random Sampling

Probability sampling is a random sample selection of the target populBtiere are various
options for random sample selection, such as simple random sampling, stratified random
sampling, proportional stratified sampling, cluster sampling, and systematic sampling (Leedy
& Ormrod, 2015; Maree, 2019). Random sampling ensuresetedt member of the target
population has an equal opportunity to be included in the study sample. This methodology is a
crucial requirement for experimental and survey reseascih aitempts to derive conclusions

about the broader population based on the survey results (Bertram & Christiansen, 2015).
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4.4.2 Nonprobability Sampling/Non-random sampling (purposive)

Non-probability sampling selections are intentional and-reodom and include convenience

guota, purposive, judgemental, expert, accidental and snossEtly & Ormrod, 2015;

Kumar, 2014; Maree, 2019Purposive sampling involves deliberate decisions by the
researcher regarding the inclusion of specific individuals, groups or objects in the sample. This
approach is deemed suitable when the researcher has no intention of generalizing the results
beyond tle selected group (Bertram & Christiansen, 201®avy (2017) describes that
purposive sampling operates under the assumption that selecting the most suitable cases for the
study yields the best data, thus seeking informaimparticipants.

4.4.3 Selection of Target Population an@&ampling for the Current Study

The applicable target population for the study and the first methodology2923éirst-year

student cohort registered in the building measurement module at South African universities
offering quantity surveying courseAs seen in Chapter 1 and Appendixn3yltiple higher
educationinstitutionsoffer accredited quantity surveying programmes in South Afoody;

these institutions offering accredited courses in quantity surveying were included in the target
population and sampling framerom the idenfied institutions, only four institutions offer the
building measurement module on the fiystar level from the first semester, and one institution
offers the building measurement module in the second semester of the first year of study, as
depicted in Thle 4.1.

The sampling method used foidlstudys first and second methodolog a norprobability
purposive sampling method. Participants (students and lecturers) were intentionally selected
because of their specific position, experience and situafibey consisted of firsyear
students registered in the building measurement module and lecturers presenting this module

at universities offering accredited quantity surveypnggrammesn South Africa.

In Figure 4.3 below, the inclusion criteria for student participation are outlined. Notably, the
target population begins with the broader category ofyestr students across South African
universities. It then becomes more specific, focusing onyfeat students enrolled in quantity
surveying programmes at these universities. Subsequently, the sample comprigearfirst
students studying accredited quantity surveypnggrammesat South African universities.

Further refinement narrows the targetriolude firstyear students enrollgdr an accredited
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guantity surveyingprogrammeat a South African university registered in the building

measurement module.

FirstYear Students at South African Universties

FirstYear students studying Quantity
Surveying at:South African Universities

Firstyear students studying accredited
guantity. surveying course at a South
African University

Firstyear students studying an accredited
quantity surveying course at a South African
University registred in the building
measurement module

Figure 4.3: Student Target Population and SampBelection( Sour ce: Aut hor 0s

Table 4.1: Target population and sampling: Inclusion Criteria

Module Module Baseline  Focus Semk Case Study
offered in offered in Survey Groups structured
the First the Second interviews

Semester Semester

Institution 1 a a a a a
Institution 2 a a a a a
Institution 3 a a a a a
Institution 4 a a
Institution 5 a a a a a

Five institutions were identified and invited to participate in tbgearch study. Table 4.1

illustrates the five institutions, whether they offer the building measurement module in the first

or second semester, and whether they form part of the target population and sample selection.
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Table 4.1 indicates that Institution 1 presented the building measurement module from the first
semester to the firgtear level. Therefore, students were invited to participate in the baseline
survey ad the focusgroup discussions’he lecturer of the building measurement module at
Institution 1 was also invited to participate in the sstnictured interviewdnstitution1 does

not form part of theasestudysample.

Institution 2 is exactly similar to Institution 1, as depicted in Table 4.1 where students and the
lecturer form part of the sample for the baseline survey, the-fyroup discussionandthe

semistructured interview.

Institution 3 is also similar to the first two institutioresiceptthat this institutiods firstyear
students registerefdr the building measurement module are the sample chosen for the case
study. The lecturer of this cohort will not form part of the sample of the stmctured
interviews as the lecturer and the researcher is the same person.

Institution 4 presents the building measurement module from the second semester on the first
year level. However, the students from this institution were not invited to participate in the
baseline survey or the focgsoup discussionsas the data collection took place in the first
semester of the academic year and students negi@vailable to participatel'he lecturer of
Institution 4 was invited and participated in the sstniictured interviews conducted in the

first semester.

Students and lecturers from Institution 5 were invited to participate in the research study and
form part of the target population and the sample.

In subsectiont.4.3.1the practical selection of the sample is explained for the various data

collection instruments used in this study, including the first and second methodology.

4.4.3.1Baseline Survey Target population and sampling

An online baseline survelgeeAppendix 11)was provided to firsyear students registered in

the building measurement module at four identified institutions (see Table 4.1). It was an online
survey compiled using QuestBack softwakequick response (QR) code was also created for

the questionnaire, and together with the link to the survey, it was made available to the students
to participate voluntarilyThe link to the survey and the QR code were emailed to the module
lecturers, and they distributed it on theearning Management Systenhd|S) for the students

to accessA purposive sampling technique was used to distribute the survey dirstngpar
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students at identified universities offering the building measurement modiie frst year
and fromthe first semesterThe composition of the survey is presented in detaikibn 4.5),
and the data analyspsocedureof the survey is presentesk(tion 4.6) in this chapter.

4.4.3.2Focus-Group Discussiong Target population and sampling

Also forming part of the first methodology, focuggoup discussionwith first-year students

were undertakenFirstyear students from four institutions were invited to participate (see
Table 4.1).Insitution four only offered the building measurement module in the second
semester on the firgtear level and was not invited to participate in the fagnagip discussions
(seeAppendix 12) Purposive sampling was also used for the fegnasip discussionslhe

invite to volunteer to participate in the foegoup discussions was sent to the module
lecturers, and the students could give their names to the lecturer if they wanted to participate.

4.4.3.3SemitStructured Interviewsd Target population and sampling

The lecturers presenting the building measurement module on thgefirsievel form part of

this studys target population and purposive sampl@ong the fiveuniversities offering the
module, only four are included in the final interview sample seleclibis. exclusion results

from the researcher being a lecturer at one of the universities, rendering her unable to
participate in the interviewd.ecturers were emailed and asked to participate in the research

throughthe semistructurednterviews(see Appendixd 3).

4.4.3.4Case Study Target population and sampling

The first methodology informed the second methodology and comprised astedge
application where a firsgear student cohort was identified to participate in the reseaoch.

the case study, a ngurobability purposive sampling technique is appliethcludes the 2023
first-year student cohort in the building measurement module at one institution offering an
accredited quantity surveyingrogramme In addition to the sample being purposive, the
sample is also based on convenience selecfisnl am also the lecturer of this module,
applying the case study was purposive and conmertiéhical considerations are presented in

detail insection 4.9
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After the target population and sample selectiave beepresented in the preceding sections,
the various dataollection instruments deployed in the first and second methodology will be

presented in the next section.

4.5 DATA-COLLECTION METHODS

Datacollection methods refer to a specific process to gather information or data using various
instruments such as surveys, interviews, observations,Tét.research questions and
objectives of the study will guide the choice of deddlection methodit is important to choose

to most suitable type of datallection method(s) as it will influence the validity and quality

of the data.

In the subsections below, various datdlection methods are presented as an overview, and in
the last subsection @f.5.7,the datacollection approach to the current study is presented; in
other words, the dateollection instruments used in this study presented and discussed.

4.5.1 Questionnaires

Questionnaires are commonly employed to determine individatigides, beliefs, opinions

and accounts of personal experiences and behaviours (Leavy, 20t@)ding to Creswell

and Guetterman (2019), a questionnaire is defined as a survey where participants in the study
complete and return it to the researc¢libposing answers to the questions and providing basic
personal or demographic information. Collecting data through questionnaires effectte

and offers greater anonymity. However, limiba$ exist, as questionnaires may provide
limited data, necessitating options for clarification or supplementation of angegstions
mustbe clear, understandable and in a logical sequ#tiite.the technological advancements

and possibilities, online questionnaires are also popular nowadays (Kumar, 2014). Bertram and
Christiansen (2015) explain that utilizing a questionnaire offers several benefits, such as its
suitability for administrationto a sizable group of individuals. Information can eabiy
captured electronically, and responses are easily quantifiable. Questionnaires standardize
guestions, ensuring consistency and limiting the scope of informaggpondents provide
Accessibility through email or the internet facilitates reaching a broad, geographically
distributed audience within a limited timeframe

In contrast to the benefitasinga questionnaire comes with certain limitations. The absence

of the researcher tolarify the questions can pose challenges, and respondents may face
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difficulty understanding certain questions. Additionatiyestionnaire participation demands
the respondendditeracy skills (Bertram& Christiansen, 2015).

4.5.2 Semistructured Interviews

Semistructured interviews, less formal than their structured counterparts, are centred around
critical topics with a combination of open and claseled question®#s noted by Naoum
(2007), these interviewsvolve indirect questioning, allowing interviewers flexibility to probe
specific areas of the discussigkccording to Leedy and Ormrod (2021), interviews serve as
effective datecollection tools, accommodating various questions about facts, pebplefs,
feelings, motives and behaviourBiterviews are valuable as they can offer-depth
information, questions can be explained, and the inform#éti@mespondent providesn be
supplementedinterviews aranstrumentiin complex situations; however, caution must be
exercised to avoid researcher bias, dath qualitydepends on the interaction between the
respondent and the researcher (Kumar, 20T#g use of interviews comes with both
advantages and disadvantages. Among the positive aspeatsse¢hechés presenceluring

the interview ensureslarity in understanding questions by the respondent. This interactive
setting allows for additional queries, enabling more detailed data collection and clarification
on specific points. Interviews can be more conducive to respondents expressing themselves
verbally, particularly when compared to the task of writing lengthy responses. This method is
particularly effective in gathering rich, descriptive data, especially when aiming to obtain in
depth insights from a limited number of respondents, which maghadenging with
guestionnairesSeveral drawbacks come witBinginterviews, as an interview serves not only

as a dataollection exercisebut also as a social and interpersonal encounter. Interview
participantsmust be mindful of power dynamics that can potentially influence the overall
process. Moreover, interviews generate substantial amounts of textual data, and the reliance on
selfreporting may introduce challenges related to data verification (Be&r&hristiansen,
2015).Lambert (2019) remarks that in social research, extensive collection of qualitative data
is necessary to gain a deeper understanding of the experiences and perceptions of those

involved, making for a less formal approach and ugheysemistructured interview.
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4.5.3 FocusGroup Discussions

In focusgroup discussions, the aim is to explore the perceptions, experiences, and
understandings of individuals who share common experiences related to a particular situation
(Kumar, 2014).Broad discussion topics are presented during the fgougp discussions
allowing group members to express their opinions and experiences while the researcher records
this information. According to Creswell and Guetterman (2019), a focus group entails
participant interactionextensive data collection, and active ggvation from all group
members. The researcher will introduce the topic of discussion, ensure balanced participation,
and keep the group focused on the discusskmtus groups are highly effective when
participants feel at ease sharing their thoughts and feelings, and group interactions yield more
information than individual interview®ata collected through foctiggoup interviews can be
beneficid and can covevariousissues and diverse opinions; however, if the researcher wants
more depth of the iss(s) or topic, it might not emerge through fogueup discussiondut

rather through individual interviews. (Leedy & Ormrod, 20Knimar, 2014).Conducting
openended focugroup discussionallows studentto discuss issues they think are important,
utilizing their own language and recounting experiences in detail through stories and examples.
With minimal moderation, the discussion can be guided by pasitical questions, granting
students the freedom to express themselves at their discretion.iflaeypsdvantage of this
approach lies in the ability to gatherdepth data enriched with descriptions and examples,
fostering a more authentic exploration of the topics under discussion (Leavy, 2017).

4.5.4 Observations

Observations a widely favoured dataollection method, particularly in qualitative research,
andis prominently utilized within casstudy designs. The primary objective of employing
observations is toexplore deeply into a particular situation or group, developing a
comprehensive understanding. Within qualitative frameworks, observations are intentionally
unstructured, allowing for a freééowing and flexible exploration, which presents a significant
advantageo the researcher. These observations are meticulously recorded, capturing intricate
details. From this rich dataset, the researcher can construct a coyepliexegrated pictur of
interaction among students (Leedy & Ormrod, 20Kb)mar (2014) elucidates that gathering

data through observations involves a deliberate and systematic approach to observing and
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listening to interactions as they unfoldambert (2019:23) describes observation as an

opportunity tofgain a closer understanding of what happens in real life

4.5.5 Reflection

Reflection as aatacollection methodentails individuals pondering their thoughts, emotions

and experiences. This practice is widely embraced in qualitative research, allowing participants
to introspect and articulate their perspectives, opinions and experiences throughout the research
journey (Ortlipp, 2008). Even beyond formal reflection studies, this process can yield valuable
data insightsDeggs and Hernandez (2018) explain that reflection, or reflective research, is
inherently retrospectiveentringon the impacts of the research enaes. Reflective data can
originate from either the researcher or the participants involved in the study. Nonetheless,
researcher mustep back and critically evaluate the process while remaining mindful of their

positionality.

4 5.6 Pre and PostTests

Pre and postiest designs are commonly utilized within quantitative research designs.
Essentially, they serve as assessment measures administered to participants before and after
engaging in a specific intervention. Participants undergo th¢epteassesnentbefore the
intervention, followed by a posést assessment upon contigle, allowing researchers to

gauge the interventids impact. The primary aim of prand postests is to identify the
participant$ learning needs and assess the extent of ledge acquisition following the

intervention.

4.5.7 DataCollection Methods and Instrument Design

The data collection methods and instruments employed in this study were meticulously
developed, drawing upon existing literature, current trentsaiming and teaching, as well as

the researchers' own experiences in this field.
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4.58 Data-Collection Methods Used in this Study

In the corvergentmixed-method approach, the first methodology, quantitative and qualitative
data were collected from the baseline survBye focusgroup discussion with firsgear
students yieldegrimarily qualitative data similar to the sesstructured interviews with the
lecturers.Data obtained in the second methodology, the case stgdwlitative data were

predominantlycollected

4.5.7.1 Baseline Survey Data Collec{éghpendix 11)

The baseline surveywas the first dat&ollection instrument used in this studyhe primary

purpose of the online baseline survey was to determine basksdrritialnformation about

first-year students and their preparedness when they dmngdrer education. Basic
demographical questions such as age and gender were included, and the questionsdre nt s 0
academic experiences, industry knowledge, and perceptions, as well as prior knowledge and
current level of knowledge abouwtrucial building measurement module elements, were
included in the surve total of 31 questions were included in twevey, with multiple open

ended and closeended questiond.ikert scale was applied to some of the cleseled

guestionsOn the first page of the survey, participants gave informed consent to participate.

As seen in Table 4.2dm Institution 1, 61 students participated in the survey; from Institution

2, 20 students participateand 24from thethird Institution responded

The various lecturers of the building measurement moolulérstyear levelassisted with
distributingthe link and QR code of the survey among their studéatsarious platforms,
mainly the learning management system (LM&)the Protection of Personal Information Act
(POPIA) restricts the sharing of thihrty personal informatiohus, | had no access to the
studentparticipant§contact detailsLecturers were encouraged weekly to remind students to
complete the survey.able 4.2 below displays the participation and response rates for the three

institutions participating in the baseline survey.

Table4.2: Participation Datai Baseline Survey

Total number of Total population Total number of  Response Rate
students of QS students students who
registered for
the building
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measurement participated in

module the survey
Institution#1 137 74 61 82%
Institution #2 76 45 20 44%
Institution #3 26 26 24 92%

The second column of Table 4.2 presents the total number of students enrolled in the building
measurement modulélowever, it is worth noting that at Institutions 1 and 2, students from
other disciplines, such as construction managemuashproperty studies, are also included in

this module.The second column further specifies the total number of quantity surveying
students registered in the building measurement module, as they constituted the specific target
group for this studyThe last column indicates the response rates for the baseline.survey
Institutions 1 and 2 had high response ratesresponse rate afditution 2 is loweybut still
satisfying.As mentioned earlier in this section, students from institution four were not available

to participate in the survey as this module is presented in the second semester. An invitation to
students froninstitution five to participate in the survey was extended, but unfortunately, no

responses were received from this institution.

4.5.7.2 Focussroup Discussions Data Collect¢dppendix 12)

Three institutions took part in the foegsoup discussiond=rom Institution 1, 31 students
volunteered to participate in the foegoup discussionghe students were divided into three
groups.From the second institution, 15 students participated in the-fpougp discussions,
andninefrom thethird institution volunteeredl he discussions were recorded and transcribed.

Datawerethematically grouped and analyses seen in Table 4.3

Table4.3: Participation Datai Focus Groups

Total number of Total population of Total number of
students registered QS students students who
for the building registered in the participated in the

measurement module
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building focus-group
measurement module discussions

Institution#1 137 74 31
Institution #2 76 45 15
Institution #3 26 26 9

As per Table 4.3, Institution 1 had 31 students who volunteered to participate in the focus
group discussiond he students were divided into three groups, W@h10 and 11 students,
respectively. Fifteen students from Institution 2 volunteered to participate in two groups of 9
and 6 students, respectiveNine students from Institution 3 participated and constituted one
group of nine students. The data analysis of the discussions is presesgetian 4.60f this

chapter.

4.5.7.3 Semstructured Interviews Data Collect¢dppendix 13)

Four firstyear lecturerpresenting the firsyear building measurement modutere invited to
participate in the senstructured interviewdnterviews withlecturers atnstitutions 1 and 2
took place in a facto-face setting, and lecturers from Institutions 4 and 5 engaged in online
interviews. The interviews took between 40 and 60 minutes edble. discussions were
recorded and transcribeahd thedatawerethematically grouped and analysed.

4.5.7.4 Casestudy Data Collected

The data collected through the second methodology, the caseatepsesented in detail in
the Chapter 6. Tésedataweregathered vigre- and posttestsand participant observations

and seHreflection fromthe researcher and the participants.

4.6 DATA ANALYSIS

The process of data analysis involves the conversion of raw data into meaningful insights and
conclusions relevant to the research probldris involvesthoroughly examining and
interpretingthe data to uncover trends, patterns or relationshgmvy (2017) describes the
process of data analysis and interpretation as finding the answers to the posed research
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guestions.According to Leedy and Ormrod (2015), the research process consists of three

interconnected steps: data collectianalysis, anéhterpretation.

According to Bertram and Christiansen (2015), there are two approaches in qualitative data
analysis: the deductive approach and the inductive approach. Both approaches can be included
in the dataanalysis process. Bertram and Christiansen (2015) furthéineuhree key
activities within the datanalysis process, starting with data reduction, followed by data

display, and culminating in data verification and conclusions derivation.

Data Reductio

Data Display

Verification an
conclusion

Figure 4.4. Data-analysis proces§Adapted from Leedy & Ormrod, 2015)

4.6.1 Data Analysis of Surveys

The analysis of survey data typically commences with descriptive statistics, which involve
summarizing nominal and ordinal data in terms of frequencies and percentages. These
statistical measures are integral to quantitative analysis and valuable innmexeol] research
endeavours (Lambert, 2019). The survey data were analysed using the QuestBack software,
with each survey questiGndata presented individually. Analysis was conducted separately for
each institution, followed by comparison and presentatfarsults in the respective sections.

The survey data comprised both quantitative and qualitative data.

4.6.2 Data Analysis of Sembtructured Interviews and FocusGroup Discussions

Data gathered from interviews undergo recording and transcription. As the researcher listens

to the recordings and reviews the transcripts and notes, they should be capable of discerning

patterns within the responses offered by the interviewees (Lamb#®i. 2 he serstructured

interviews with the lecturers were recorded, transcribed and subsequently thematically
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grouped. Analysis of this qualitative data was conducted individually for each participant,
followed by integration, comparison and presentation of findings. The data analysis for the
focusgroup discussions followed a similar approach to that of the-sieaatured interviews.
Discussions were recorded, transcribed, and then thematically grouped. The data were

subsequently compared and presented, mirroring the process used for the interviews

4.6.3 Data Analysis of Case Study

In data analysis of observations, researchers identify and code themes present in the activities
and interactions observed. These findings serve to establish meaning, perspectives, and
understandings gained from the observed phenomena. The data cotléhteddse study and

its subsequent analysis primarily involved a detailed examination of thert@ostest data

from the students, conducted quantitatively. Additionally, qualitative analysis was performed

on the data gathered from lecturer obseovetiand student reflections.

4.7 QUALITY IN MIXED -METHOD RESEARCH
To determine and ensure the quality of this research, triangulation, credibility, dependability,
confirmability and transferability of the study are evaluated.

4.7.1 Triangulation

Triangulation, as defined by Creswell and Guetterman (2019), invalekscting and
integratingdifferent data sets concerning the same phenomenon, leading to enhanced research
guality. As described by Maree (2019), triangulation is a process of validating findings; Leedy
and Ormrod (2015) affirm thatata triangulatioms commonly used to support the credibility

and validity of the research outcomes. Bertram and Christiansen (2015) define triangulation as
gathering data from multiple sources. Kumar (20&4lains that triangulation entails using

the same data set from multiple sources, collecting through different approaches, and then
drawing conclusions and examining the problem, situation, or phenomenon from different
perspectiveslriangulation is particularly prevalent in qualitative research, where multiple data
sources are gathered with the premise that they will converge to support a specific hypothesis
or theory (Leedy & Ormrod, 2015).
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4.7.2 Credibility (Internal validity in quantitative research)

Credibility relates to the researctembility to investigate a problem in alignment with the
reality constructed by the researcheraddition, the credibility of both the data and its analysis
should be believable, trustworthy and autheriuthile credibility corresponds to internal
validity in the positivist paradigm, within the interpretive paradigm, it is a distinct concept
(Kivunja & Kuyini, 2017).Maree (2019) emphasigthat validation depends on the open and
transparent nature of the researchcpeses, creating a cledudit traib of decisions and
interpretations throughout the research proCEsis. transparency enables the reader to assess
if the process aligns with the requirements of valid resediiensure the credibility of the
research, Maree (2019) suggests adopting-estblished research methods, designing the
research to fit the research question, and aligning the theoretical underpinning with the research
guestions and methods.

4.7.3 Dependability (Reliability in quantitative research)

In the positivist paradigm, dependability is synonymous with reliability, while in the
interpretivist paradigm, it is termediependabilith Dependability, within an interpretivist
framework, is dependent upon the reseafshasility to construct meaning (KivungaKuyini,
2017).Kumar (2014) poirdout the importance of maintaining an extensive and detailed record

of the research process for others to replicate, thereby assessing the level of dependability. As
Maree (2019) highliglst dependability is daonstrated through the research design and its
execution, the operational specifics of data collection, and the reflective evaluation of the
project. Additionally, Maree (2019) emphasizes that documenting the analysis process is
crucial, allowing others tanderstand the decisignanalytical approach, amath taken to

arrive at interpretations.

4.7.4. Confirmability (Objectivity in quantitative research)

Confirmability can be referred to as the level of impartiality or neutrality or the extent to which
the studyGs findingsare influenced by participants instead of the researcher being biased
(Maree, 2019).
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4.7.5 Transferability (external validity in quantitative research)

Termed external validity within the positivist paradigm involves enabling readers to relate the
findings to their contexts (Kivunj& Kuyini, 2017). Though establishing transferability is
challenging due to the research approach adopted, Kumar (2014) suggests that comprehensive
and thorough descriptions of the process can, to some extent, facilitate replication by others.
Maree (2019) efines transferability as inviting readers to draw connections between elements
of a study and their own experiences oresgsh, emphasizing the potential to apply the
findings to their specific environment or circumstances. Maree (2019) stresses the importance
of providing readers with detailed descriptions of research participants, research design, and
the studys context to enhance transferability in qualitative research. Based on these details,
readers can make informed decisions about the transferability of the research to their
community or practiceLeavy (2017) describes transferability as the transfer of the research

findings to other contexts and to @uablebeyond onés data.

4.7.6 Reflexivity

Reflexivity is an introspective process that involaegknowledging and minimisinigiases to
enhance their research ultimatdly.this process of reflexivityresearchers make an effort to
recognize their personal, social, and political or philosophical biases towards the research study
that couldhave arimpactontheir data collection and interpretation (Leedy & Ormrod, 2021).
Creswell and Guetterman (2019) confirm that when the researcher reflects on their
participation in the research study, it is imjaot tothink critically about personal biases,
valuesand assumptiond_eavy (2017) explains thaeflexivity entails being aware of how
power has animpacton the researché& attitudes and behaviours whaeknowledging the

contribution and influence on the research experience.

4.7.7 Quality Measures Implemented in this Study

The triangulation of data in this research serves as a vital cornerstone for ensuring quality, as
it involves the collection of data through various methodologies. By employing a convergent
mixed-method approach, dagaegathered from multiple angles, providing a comprehensive
understanding of the issue at hand. These diverse sources include saugta)sgroup and
semistructured interviews. Triangulation stands as a crucial marker of theGstyalglity,

affirming the reliability and validity of th&ndings.
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Within this context, transferability refers to the framewvisrladaptabilityby lecturers at
different higher education institutions teaching the building measurement module at NQF level

5 to suit their specific contexts.

The studyGs credibility serves as aritical benchmark for its quality. Transparency in data
collection and analysis is paramount, with a readily accessible audit trail provided for all
gathered data and subsequamdlysesthis ensures accountability and reinforces the reliability

of the studys findings.

4.8 LIMITATIONS, DELIMITATIONS AND ASSUMPTIONS

4.8.1 Limitations

The dynamis between the lecturer and researcher, particularly in-stasly design, may
present a constraint in this study. Nevertheless, the resdargumitionality has been

thoughtfully taken into accoumind is presented section 4.10

4 .8.2 Delimitations

This study only focuses on firgear quantity surveying students in a fithe, SACQSP
accredited qualification at a traditional university in South Africa.

4.8.3 Assumptions

It is assumed that students entering the building measurement module at yeafilsvel

have limited prior knowledge and experience regarding the built environment and related
activities and are underprepared in general for higher educdtids.also assumed that
constructivism specifically scaffolding teaching interventions, can enhance and successfully
support the first ye& learning and teaching in the building measurement modiuis.
assumed that lecturers in the building measurement modulee firstyear level experience
teaching challenges and difficultiégurthermore, it is assumed that the majority of the students
on the firstyear level experience learning difficulties and challenges in the building

measurement module.
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4.9 ETHICAL CONSIDERATIONS

It is essential to maintain ethical practices throughout the research priatass. are a
complex matter thagxtends beyond institutional guidelines or rules, and they should be a firm
basis for the researclisrapproach to the studftthical issues in data collection and data
reporting should be well understood by the researcher (Creswell & Guetterman, 2019).
Furthermore, it is important to consider ethical issues relating to the researcher, such as
avoiding bias, provision or deprivation of treatment, using inappropriate research
methodology, incorrect reporting, and inappropriate use of information (Kumb4). 2Zhe
researcher need® consider all possible factors that could cause possible harm to the
participants in the execution of the research, especially when working with human participants.

All participants should be treated with respect and consideration (Leedy & Ormrod, 2015).

According to Leedy and Ormrod (2021), ethical guidelines in mirethod research are
essential and include voluntary and informed consent, protection from harm, and the
participanés right to privacy and honest)Kumar (2014) underscores the importance of
managing ethical issues arising from activities such as collecting information, obtaining
consent, offering incentives, handling sensitive data, potentially causing harm to participants,
and maintaining confidentialityBertram and Christiansen (2015) outline three crucial ethical
principles in research: autonomy, roraleficence and beneficence. Respecting the autonomy
of all study participants is essential, ensuring voluntary involvement with the freedom to
withdraw atany time. Researchers must communicate expectations to enable participants to
make informed and voluntary choicésformed consent is essential, requirofgparticipants

to agree to engage in the stubijpn-maleficence, or the principle d@fotharn encompasses
preventing emotional, physical and social harm to participants. Confidentiality is integral to
this principle, assuring participants of the sitsdyonfidentiality.The principle of beneficence
emphasizes that research should be significantbemeficial to society, highlighting the

importance of positive impact and societal value.

Adhering to essential ethical guidelines is imperative for the researcher. Firstly, participants
must comprehensively understaride studgs purpose and willingly choose to participate.
Secondly, researchers must avoid distorting the voices or perspectives of the participants,
maintaining the integrity of their contributions. Anonymity essentialand requiresof
researchers to safeguard the identities of participants. Additionally, researehersponsible

for providing participants benési and mustarefully balance these benefits against potential
risks. Upholding the principle of nemalfeasance, researchers are obligated to avoid causing
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harm throughout the research process. These ethical considerations are crucial in conducting
research with integrity, transparency and a commitment topé#récipant® well-being
(Karnieli-Miller, Strier & Pessach, 2019).

The right to privacy is another critical aspect of ethics and should be strictly applied by
researcherdJnder no circumstances has the researcher the right to discuss any of the data

without theparticipant§conset (Leedy & Ormrod, 2015).

In the new day and age, where technology is assisting greatly in the collection and analysis of
data, it is also essential to consider the implications of data storage on the cloud, for instance.
Accessibility to tlesedata should be strictly limited and it is recommentbdoke encrypted, as
thesedata should be stored for at lefige years. Security issues such as data confidentiality,
data integrity, data sovereignty and data privacyeasentiato consider. The risk must be
mitigated in these issueés per Maree(2019), data confidentiality and integrity are the
developets responsibility, while data sovereignty and privacy are the resedcher
responsibility The researcher should be conscious about strong passwords, regular backups

and data safekeeping.

Bias is also an important consideration, and it refers to a deliberate effort to either obscure or
emphasize findings discovered in research or to purposefully employ a method or procedure
that may not be appropriatbut providesthe desired information due to vested interests
(Kumar, 2014). Bias indicates a predisposition towards or against something or someone,
limiting the ability to make impartial judgments (Bertr&Christiansen, 2014%ee Appendix

6-10 for ethical approval letters from participatimstitutions.

As the researcher, | rigorously adhered to ethical standards, following the guidelines outlined
in the ethical clearance application. Participants received the utmost reepeuting
anonymity and voluntary participation was paramount throughout the res&iven my
position as a lecturer within the student cohort participating in the case study, particular care

was taken to avoid any sense of obligation or coercion for students to participate in the research.

4.10 RESEARCHER POSITIONALITY AND POWER RELATIONSHIP
In this study, it isvital to provide a positionality statement whereby the researcher states their
position, biases, perspectives and background that may influence the research process and

outcomes.
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| amthe principal investigator in this research project on pedagogical challenges ameng first
year students in the building measurement module at South African univeBsidiesng from

my role as a lecturer with fifteen years of teaching experience, including eight years dedicated
to instructing the firsyyear building measurement module ahigher educationnstitution
offering accredited quantity surveying prograes, along with a background as a professional
guantity surveyor with a decade of indysexperience, | contribute a diverse array of
experiences, perspectives and values that inform my approach to thid stedgware of the
potential impact of my own biases on the research process and the outcackeswledge

that my positionality can affect how | formulate research questions, interpret data and interact
with students and lecturers participating in this studyam committed to maintaining
transparency and reflexivity throughout the entire research pro@essely engaged in self
reflection to mitigate potential biasesought feedback from colleagues and research
supervisors, and employed rigorous research methodoldgiesognize the significance of
bracketing my preconceptions to allow for a more objective exploration of the research topic.
This statement serves as a transparent declaration of my standpoint, emphasizing my awareness
of potential influenes on the research procel$svasmy aim to conduct this study ethically,

rigorously, and with sensitivity to the complexities inherent in the research topic.

4.11 CHAPTER SUMMARY

This chapter has provided a comprehensive overviegvitidal components essential to the
research process. Research was defined and explored various paradigms that shape the
approach to inquiry. Additionally, the significance of research design, emphasizing its role in
guiding the stud§s methodology and understanding the target population and sampling
techniques, is crucial for ensuring the representativeness and generalizability of findings.
Moreover, the importance of selecting appropriate-dali@cion instruments tailored to the
research objectives was discussed. The chapter also highlighted the significance of accurate
dataanalysis techniques in deriving meaningful insights from the gathered information.
Furthermore, the importance of quality in reseasets presented, emphasizing the need for
rigor and precision throughout the studgthical considerations were also addressed,
emphasizing the paramount importance of upholding ethical standards to safeguard the welfare
and rights of participants.ifally, the concept of the positionality statement was presented,
acknowledging the researcfi®subjective standpoint and its potential influence on the &udy

outcomes.
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CHAPTER 5
RESULTS AND FINDINGS
METHODOLOGY 1 T CONVERGENT MIXED METHOD

5.1 INTRODUCTION

In this chapter, the results and findings of the initial methodology are presented. As discussed
in Chapter 4, this study adopts a muttethod research approach dudacking contextual
knowledge. The first methodology adopts a convergent mireethod approach,
encompassing a baseline survey, fegtmup discussions with firgtear students, and semi
structured interviews with lecturers teaching the building measurement module-pédirst

level at various South African universitieering accredited upntity surveying programmes
Figure 5.1 below illustrates the first methodology, explained in detail in Chapgercdoq

4.1).

MULTI-METHOD RESEARCH APPROACH

PRAGMATIC
CONVERGENT
MIXED METHOD
SEMI-
BASELINE FOCUS-GROUP
STRUCTURED
SURVEY DISCUSSIONS INTERVIEWS

Figure 5.1: Multi -Method Research Approach: Methodology onvergent Mixed Method

A convergentmixed-method research design was implemented to address the main research
guestion and four sukesearch questionshe main question focuses on how the learning and
teaching of firstyear students in the building measurement module can be enhanced through a

facilitation framework Subresearch questions include the following:

1. What is the extent of thereparednesslevel of firstyear quantity surveying students
in terms of prior knowledge or lack thereof to deal with the building measurement

module content?
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2. What is the nature dhe challengesassociated with the learning and teaching of-first
year quantity surveying students in the building measurement module in South Africa?

3. What are theurrent approachesand techniques used in the learning and teaching of
building measurement for firgtear quantity surveying students in South Africa?

4. What is theperceived effectivenessf the current learning and teaching approaches
and building measurement for figear quantity surveying students in South Africa?

5. Whatfacilitation framework towards effectidearning and teaching interventions can
be applied to bridge the articulation gap of fystr studentso they carfully grasp

and understand the context of the building measurement module?

In the first part of this chapter, the results and findings of the baseline survey are presented (
section5.2); the second part of the chapter comprises the results of thegamys discussions
with first-year studentéseesection5.3); and the results of the sesstructured interviews with

the lecturers of the building measurement module are presented in the-lsest@sattion of
this chaptergeesection5.4). The last section of this chapi@eesection5.5) encapsulates all
the data points and themg®sented, informinthe second methodology.

5.2 BASELINE SURVEY RESULTS

The survey was designed to determifisst-year students baseline knowledge and
preparednes upon entry into the quantity surveying prognaen specifically, the building
measurement modulés discussed in Chapter dection 4.5/, the baseline survey had 31
guestions with multiple close@nd operended questiond.o best present and describe the
guanttative and qualitative data collected from the baseline survey, theadetematically
grouped as per themes in Table 5.1 belewe themes are identified and derived from the data
collected from the survewhich arediscussed in the subsequent sections of this chajbter.
themes that emerged from the data were identified through a structured analysis process. The
gualitative data from the survey were manually grouped into themes by identifying recurring

patterrs. This approach provided a systematic way of organizing and interpreting the data.
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Table5.1: Baseline Survey Data Themes

Themes Applicable Survey
Questions
Theme 1  Student Demographics Q1,2,3,4
Theme 2  Student Profile Q5,6,7,8

Theme 3  Studentéperceptions of quantity surveying education ¢ Q9, 10, 13, 14, 15, 16
the profession

Theme 4  Preparedness Q11,12

Theme 5  Prior knowledge and experience Q17-31

As discussed in Chapter 4, five institutions were invited to participate ineesirch study;

four institutions offer the building measurement module in the first semester as a year module
and one institution offers the building measurement module in the second semester as a
semester module for firsiears (see Table 5.2The fourth institution offers the building
measurement in the second semester of the first year. Thus, this institution was omitted from
participating in the baseline survey, as it was distributed at the beginning of the academic year
Studentshadnot beenregisteed yet in the building measurement module aede therefore

not available to participatéhe four institutions (Institutions 12, 3, 5) administered the
baseline survey by making it available on their LMS, where students could voluntarily access

the survey via the link or the QR code provided.

Table5.2: Participating Institutions in Baseline Survey

Module presented in  Module presented in Baseline Survey

the First Semester as the Second Semestel Participation
Year Module assemester module
Institution 1 a a
Institution 2 a a
Institution 3 a a
Institution 4 a
Institution 5 a a
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Table 5.3 summarises studd@nparticipation in the survey. The total number of registered
students for the building measurement module at the various institutions is indicated in column
1. In column 2, the quantity surveying student population is indicated, followed by the total
number of students who participated in the survey in colun@o®imns 4 and 5 indicate the
number of students who continued with the survey and the percentage response rate. It is
important to note that students from other disciplines are also present iruithiegb

measurement module, as mentioned in Chapter 4.

Table5.3: Participation Summary and Response Rate of Baseline Survey

Total number Total Total number Total Response
of students population of of students number of Rate

registered for QS students  who opened students

the building registered for the survey  who agreed

measurement  the building to continue
module measurement with the
module survey
Institution #1 137 74 61 58 82%
Institution #2 76 45 20 16 44%
Institution #3 26 26 24 24 92%
Institution #5 unknown unknown 0 0 0%

As depicted in Table 5.3pstitution 1, 61 students accessed the survey, and 58 (95%) agreed
to participate and continugith the survey The balance of three students (5%) opted not to
continue with participation in the studit Institution 2, 20 students accessed shevey of

which 16 (80%) agreed to participate in the study. The balance of four students (20%) opted
not to continue with participation. From Institution 3, 24 students accessed the survey, and all
students agreed to participate in the study. The fifth instittbad no responses, with no
students accessing the survey or participating. Data about the total number of students in the
building measurement module at the fifth institution could not be established after multiple
attempts.

The following sectiompresentshe first theme: demographics, presenting relevant data obtained

from the survey.
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5.2.1 Theme 1: Demographics of Respondents

Theme 1 is derived from the survey data, including participagts, year of matriculation and
gender.The surveys first question was demographical and aimed to establish the average age
of first-year students registered for the building measurement mdelglee 5.2 shows that
students from Institution 1 (n=56) reported the followiB§% of the students were 18 years

old at the time30% were 19; 18% of the students were 20 yearsaoldl 7% and 5% were 21

and 22years old respectively4% of the respndents indicatedthebas their ageindicating

their age falls beyond the boundaries listed.

Data from the second institution (n=16) showed that 38% of the students were 18 years of age
19% indicated they were 19 years of atf¢% indicated 20 years of ggad 6% indicated 21
years of age25% of students indicatedthedas their age.

Students from the third institution (n=23) indicated that 30% were 18 year358idwere 19
years old9% indicated their age to be 20 yeand 4% indicated 21 years olinother 4%

indicated their age to be 22%, while 17% of students indicatbdibas their age.

AGE OF PARTICIPANTS

H Institution 1 m Institution 2 m Institution 3

35%

18 19

Figure 5.2: Age of Participants
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It is crucialto determine the age of the figgtar students as participants in this research, as it
presents an understanding of their perspectives and behavidoss.firstyear students

participating in this study are between the ages of 18 and 19

In addition to determining the studéntge, the year of their matriculattos also aressential

determinant of preparedness, prior knowledge and experience.

Figure 5.3 illustrates when participamtsinstitutionsl, 2 and 3natriculated At Institution 1

(n=58), 47% of the students matriculated in 2022, while 34% matriculated in 2021. In 2020,
12% of the students began their studies, compared to just 2% in 2019 an®3¥B.iThis

pattern aligns with the age distribution of the students, as only one student reported being 24
years old. This suggests that the entire student cohort matriculated between 2018 and 2022,

consistent with the age data at this institution.

At Institution 2 (n=16), almost twthirds (63%) of the students matriculated in 2022, while
25% started in 2021. Additionally, 6% matriculated in 2017, and another 6% in 2011.

Interestingly, there were no students who matriculated between 2018 and 2020.

From Institution 3 (n=24), the majority (58%) of the students matriculated in; 2022
indicatedthat they hadnatriculated in 2021and 13% matriculated in 2028imilar to the
second institution, there were no matriculations in 2019 and 2018, but 4% matriculated in 2017

and 8% in 2016, respectively.

Most first-year students at Institutier2 and 3 matriculated in 2022, while 47% matriculated
in 2022 at Institution IThus, Institution 1 has the highest numbedsehiobfirst-year students
or students who did not matriculate in 2022, the pedoreuniversity entry for the first time.

Institution 2 had the highest numberdreshout-of-schoobstudents.

I Matriculation/matriculate is a colloquial reference to Grade 1passing Grade 12.
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YEAR OF MATRICULATION

H Institution 1 m Institution 2 m Institution 3

4%

6%

2017 2018 2019 2020 2021 2022 OTHER

Figure 5.3: Year of Matriculation

Thesedata, similar to data on studebtgye, illustrate the disparity in the age of fystar
students; it is therefortor the lecturer not to assume all fisgtar students to be 1&his
disparity could lead to challenges in terms of the teaching approaches of the lbecaase

some of the older students might have some prior knowledge or experience in the subject
matter, or they might be more prepared than ageegold, first-year studentAge, and thus
experience by proxy, is an important deterngniiactor of firstyear university studeris

preparedness.

Participants were asked what thaigi before 2022 if thepadnot matriculatd in 2022.Some
mentioned a gap year, studying another course, being employed, upgrading matric, and
enrolling for another course or programme. Thus, there is no clear padterwhat students

did if they hadnot matriculatd in 2022.

In addition to age and year of matriculation, a question on gender was also included as part of
the demographic questionkigure 5.4 shows the gender distribution of the survy.
Institution 1, where 58 students participaitethe survey, 59% identified as male, while 41%
identified as femaleSimilarly, at Institution 2, with 16 participants, 56% were male and 44%

150



were femaleAt Institution 3, where 23 students participated, the majority (65%) identified as

male, while 35% identified as female.

GENDER OF PARTICIPANTS

m Institution 1 m Institution 2 m Institution 3

MALE FEMALE PREFER NOT TO SAY OTHER

Figure 5.4: Gender of participants

From thesedata, the male dominance of the quantity surveying profession is reflected, with the
majority of students being male at all three institutiddnstitution 3, the male dominance is
thehighest, with Institution 2 being relatively equally represented by males and felfates.

data does not have any significant influence on the main problem of this current study.

To summarize, the most prominent data presented in Theme 1 is that it is evident that most
first-year students entering university, specifically the quantity surveying programme for the

first time, are male and between 18 and 19 years old.

The relationship between university readiness and the age of students is complex. Typically,
older students may possess more life experience and mapeoigntially enhancingheir
readiness for universitige has a significant impact on the preparedness level of stuaents a
the way they might handle challeng@$e survey data indicated a predominignmale
presence within ik sample, particularly dhstitution3. The construction industry and the field

of quantity surveying continue to exhibit mat®minance, both in representation and
environment. This finding aligns with a study conducted by Panojan, Perera and Dilakshan in
2022.
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The next section asked studeatsout their prior qualifications and enrolment histoFie

purpose of including these questions in the baseline survey was to establish if the students have
any prior qualifications cgnrolmentghat may directly influence their preparedness, readiness,

and prior knowledge and experience as-pesr student.

5.2.2 Theme 2: Student Profilé Prior Qualification and Enrolment

Questions b of the survey form part of the data reporting under Theme 2, as depicted in Table
5.1. These questions aimed to determine if the students held any prior qualification, diploma,

or degree other than matfic

Among the surveyed students, none from the first institution (n=58) or the second institution
(n=16) reported having additional qualifications. Only one student from the third institution
(n=24) acknowledged having a prior qualification, excluding mattmn. In a follow-up
guestion, students needed to specify which prior qualification/diploma/degree the$tiigld
since only one student from Institution 3 indicated a prior qualification, they stated the

following:

| received an online diploma for completing the Young Minds course at (another

Institution).

Questions 7 and 8 of the survey inquired about the enrolment of a prog@mualification

before studenté current enrolment for the Quantity Surveying programme. If students had
enrolled for a prior qualification, it coultiave influencedtheir preparedness and prior
knowledge when entering the building measurement module hence the inclusion of this
guestion.Distinguishing between a prior qualification and prior enrolment is crucial, as both
hold equal significancestill, prior enrolment refers to aglent being registered for a different
qualification before enrolling in the quantity surveying programme, whereas qualification
means students completed the course or prograhloveever, itis important to note that prior
enrolment doesot necessarily implcompletingthat qualification; in essence, students may

have been enrolled but did not fulfil the requirements to obtain the qualification.

In Figure 5.5, 28% of the students at Institution 1 (n=57) indicated they had enrobgxtitor

gualification. 19% of the students at the second institution (n=16) indicated that they had

2 Matric is a colloquial term used in South Africa to refer to the final examination at the end of high school.
Officially the examination is called Grade 12.
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previously enrolled for another qualification, as did 29% of the students at the third institution
(n=24).

PRIOR ENROLMENT OF PARTICIPANTS

m Institution 1 m Institution 2 m Institution 3

29%

19%
28%

YES

Figure 5.5: Prior Enrolment of Participants

The percentages of prienrolment are relatively lovas depicted in Figure 5.5, indicating that

most students decide on the quantity survepiugrammeas their first study option.

In a follow-up question, students who indicated prior enrolment were asked to indicate the field
of study they were enrollgdr beforetheir current quantity surveying studies. Students (28%,

n=57)atthe first institution who had previously been enrolled indicated the following fields:

Table5.4: Previous Enrolments Institution 1

Engineering 9
Accounting 1
BCom 1
Land Surveying 1
Town and Regional Planning 1
Construction Management 1
Environmental Sciences 1
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Enrolmentsfor any of theseabovementionedqualifications are relevant to the quantity
surveying programme and professionsome extentNotably, severalstudents (9) indicated

engineering as a prior enrolment at this institution.

The three students (19%, n=16) who indicated prior enrolment at the second institution were

enrolledfor:

Table5.5: Previous Enrolments Institution 2
Engineering 1
Economics 1

Construction Management 1

Similar to Institution 1, these prior enrolments in the qualifications are relevant to the quantity
surveying profession and programn#d. the third institution (29%, n=24), students were

enrolledfor:

Table5.6: Previous Enrolments Institution 3

BSc Agriculture Extended Programme 1
BSc Majoring in Mathematics and Finance 1
BScMajoring in chemistry and Mathematics 1
Bachelor in Building Science 1
BSc Construction Science 1

The agriculture and chemistry qualifications are, to some extent, less relevant to the quantity
surveying programme and professidstill, the mathematics and finance programmes are
relevant to the quantity surveying profession and programme. Building Science and
Construction Studies are directly related and relevant to quantity survé@nhghe six

responses, one was invalid, indicatigmpned)

In summary, from Theme 2, it is notable to report that very few of theybest students have
prior qualifications There is, however, a small percentage of studehtshad beerenrolled
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for other qualifications or programes beforeenrolment in the quantity surveying programme,
some of which are relevant enrolmenignce, the experience gathered by students from their
enrolment in other programes might have contributed to their enhanced readiness for the
guantity surveying programe and the building measurement module, primarily due to the
relevance of their previowenrolmentgo the field of quantity surveying. Prienrolmentsnay
influence studentgpreparedness, existing knowledge base expérience levaipon entering

the quantity surveying programme. This assertion finds support in Ambrosésef2a110)
study (section 2.8.), which underscores the role of prior knowledge in facilitating students

learning processes.

5.2.3 Theme 3: Perceptions and Quantity Surveying Educatiofincluded questions 910
and 13 16 of the survey, as depicted in Table 5.1

In the third theme, data on various perceptions of theyfgat students are reportékchese
perceptionsnclude perceptions of their matric subjects and the support these subjects might
lend to the quantity surveying programme. General perceptions about the quantity surveying
profession were also tested and the reason for stddetdgsest and entry into the quantity

surveying programme are also reported in this section.

Students were asked to identify their matric subjects from a list. It is essential to establish the
matric subjects students had, which migidicate prior knowledge and experience of the
building measurement module. The data obtained show only two modules with 100%
participation: English and Mathematic§his correlates with the entry anskelection
requirements of the quantity surveying programmed general university admissions.
Physical Science was another module most of the students had as a subjgiticironce

again, this correlates with the admission requirements of universities and the quantity surveying

programme.

Figure 5.6 illustrates studedtwatricsubjects.
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MATRIC SUBJECTS
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Figure 5.6: Matric Subjects

In addition to indicating their matric subjects, students were asked wiatit subjects they

thought would be most beneficial to them in the quantity surveying programme.

Most (89%) of the students from Institution 1 (n=54) indicated that theygitMathematics

would help them the most in the quantity surveying progranBome students (48%) beliele
Physical Sciencevould help them the mosA number of studentlsomentioned Engineering
Graphics and Design (20%) and Technical Drawing (1Btt)dents (75%) from the second
institution (n=16) also mentioned Mathematics as the most helpful module, with a single
mention of Engineering Graphics and Design and Civil Technologgpectively. 25% of
students mentioned that Physical Sciewoeld benefit their studies. Students from the third
institution (n=23) reported Mathematics (65%) and Physical Science (74%) to be the most
helpful in their opinion, with single suggestions for Engineering Graphics and Design, Civil
Technology and Accounting, respeetly. Clearly, students regard Mathematics and Physical

Scienceas important supportive subjects in the quantity surveying programme.
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Also, as part of Theme 3, students had to report on how they decided to study quantity
surveying and report on their perceptions of the quantity surveying profession. Some of the
answers to this opeended question about their reason for entry includelyaiations in the

built environmentor construction industryinterest in the quantity surveying profession and

the built environmentA few students indicated that professional career counsellors guided
them to study the quantity surveying program®ane students noted that they had initially
considered quantity surveying as their secondary choice of study. This observation aligns with
findings from Theme 2 of the survey, indicating that quantity surveyingnatthe primary

preference for some students.

In an operended question, students were asked about their perceptions of the quantity
surveying profession upon application to the progran8thelents thought quantity surveying

was mainlyabout:

Estimating/budgets/costs/financials of a project
Calculating the amount of materials/counting bricks
Measurements/site surveying, house plans/building plans
Construction

Managing property

o gk wbnE

Safety regulations

These perceptior(g1 no specific orderdlign with the responsibilities of a professional quantity
surveyor as per the ASAQS (2020) mentioned in Chapter2dn 2.5.1).

However, some students did not have a clear idea of what the profession of quantity surveying

entails.Some perceptions and comments include:

Counting bricks.

| honestly did not know anything.
Mining engineering.

Inspection of buildings.

It is not an office job, @& an onsite job, youvork with people which means there a lot
of communication and management.

Making plans for building and ensuring that safe and good looking buildings are built,
coming with different new styleshaild.

157



These data(in no specific ordershow that some students did not understand the quantity
surveying profession upon application to the programme, and their perceptions of the

profession are, to some extent, inaccurate.

Interestingly, when asked whether the studeperceptions about the quantity surveying
profession had changed since application, students reported the follewanginstitution 1,
the majority (66%) of studeriperceptions and opinions did not changem Institution 2,
studenté commentswere quite the opposite, where 67% of the stud@ofsnions changed.
Studenté o p ifrom lestitigion 3 are similar to those from Institution 1, whereby 71% of

the studen@perceptions haveot changed.

Thesedata reveal that students at the second institution initially possessed the least accurate
perceptions of the quantity surveying profession during the application stage, with their
perceptions undergoing the most significant changes upon commencingutiigycgurveying
programme (see Figure 5.7). Moreover, the data from Institution 2 resonate with the findings
of Theme 1 regarding the age demographics of its students. Ndtadtiytition 2 hosts the

highest proportion of X8earold students amonigs cohorts.

HAS YOUR PERCEPTION CHANGED

M Institution 1  m Institution 2  m Institution 3

YES

Figure 5.7: Change in Perceptions of QS Profession
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When asked about an explanation of how perceptions have changed and why, students
responded with the following:
It seems the@® more to QS than calculating material§here also are some

measurements that have to be taken into consideration as well as calculating the
materials before you can calculate the cost of the material that may be involved.

It is not just counting bricks but working a lot with people.

| am starting to love quantity surveying and get to realize that it is more that soil
surveying.

It is much more complicated.

Quantity surveying is not all about calculating materials but also understanding floor
plan and working with finances.

Ités more that buildings.

My opinion has changed after my first week of lecturers where the lecturer made it
clear on what this degree is all about.

Thesedata about how and why the studémsrceptions have changed sirthe application
indicate that students quickly realized thatvds more than calculating materials, counting
bricks and surveying soil. Rather, an understanding of floor plans and construction finances is

necessary.

Some of the critical deductions from the third theme are that soeatec subjects, such as
Mathematics and Physical Science, can support the students in the quantity surveying
programme For specific support in the building measurements module, subjects such as
Technical Drawings, Civil Technology, and Engineering Graphics and Design can be
consideredHowever, from the data obtained from the students (see Figuréhe$,subjects
seemnot to bepopular among matric learne@egardingparticipation insubjects such as
Technical Drawing, Engineering Graphics and Desing and Construction Technology
participation among matric learnene@&specially low.Reporting from Institution 1 (n=58),
only 2% of the students had Civil Technology and 24% indicated thath#unad Engineering
Graphic and Design (EGD) as a subject in matric. Only 2% of students from the second
institution (n=16),hadhad Civil Technology, and 6% of the students indicated thattiady
had Engineering Graphics and Design as a subjestttution 3 (n=24), reported 2% having
Civil Technology and 17% having Engineering Graphics and Design. One would think that
subjects such as Technical Drawing, Engineering Graphics and Design and Construction
Technology would assist in preparation for a programralk as quantity surveying and, more
specifically, be supportive and provide some extent of knowledge to the building measurement
159



module specific because of the relevance of the curricu(lime subject of Technical

Drawings was later replaced by the subject of Engineering Graphics and Design).

The Civil Technology subje@ curriculum from Grade 1t Grade 12 encompasses topics
such as occupational health and safety, construction drawings, building materials and methods,
and construction equipmefiiurthermore, topics such as applied mechanics, construction, civil
services, quantities, and joining of materials are also presented in the curriculum in secondary
education in the Civil Technology subjectBB, 2011). The Engineering Graphics and
Design subject encompasses topics directly relatédet@uantity surveying profession and
programme. Drawing and scaling constitute integral components of its curriculum.
Additionally, computefaided drawing and desigand discussions on the design process are
included in the subjed@ syllabus (BE, 201Db). However these subjects might not be
presented at all schools due to lack of resources or needs of the community.

Furthermore, students in the sample decided to study quantity surveying based on family
relations affiliations in theprofession, built environment, or students vatlkeen interest or
aptitude for theéouilt environmentSome students, however, end up in the quantity surveying
programme due to a failed first attengpt different course or programme; in other words, it

is their second option of studihis is however the minority. When examining studeris
perceptions of the quantity surveying profession upon their applidatidhe programme, it
becomes apparent that certain misconceptions exist regarding the natineepobfession.
Consequently, this underscores the necessity for more comprehensive guidance and
information provision to prospective students prior to their admission into the quantity
surveying programe. Addressing these misconceptions is crucial, as there appearslacke a

of clarity amongprospectivestudents regarding the reality of quantity surveying

In the next section, data for Theme 4 are prese@eestions 1112 of the baseline survey are
implicated in tlesedata, where students were asked to report on their perceived levels of
preparedness upon university entrance for the first time, specifically registered in the building

measurement module.
5.2.4 Theme 4: Perceive®reparednesds.evels
Students were asked to rate on a scale of otentbow prepared they felt to enter university

(where 1 is the least and 10 is the most prepared).
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PREPAREDNESS LEVEL
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Figure 5.8: Preparedness Level of Firstear QS Students

Thesedata show that only 32% of the students from Institution 1 scored on a level 8 or higher.
20% of students at the second institution scored on a level 8 and higher, and 50% of participants
scored a level 8 and higher from InstitutionTBis image(Figure 5.8)suggests that a small
minority of students across all three institutions perceive themselves as adequately prepared
for higher education entry. In Table 5.4 the different levels of preparedness among the different

institutionsare depicted.

Table5.7: Preparedness levels

Level 1-4 Level 57 Level 810
Institution 1 11% 32%
Institution 2 20% 20%
Institution 3 13% 37%

Most students alnstitution 1scored in the middle rangejth an average preparedness rate of

56%, falling within the range of level$ B, as depicted in Table 5.4he majority (60%) of

the secondnstitutiorts students scored a level 4 or lower. Thus, students entering-geéirst
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students at Institution 2 did not feel very prepared to enter higher educatienalko
noteworthy that Institution 2 displays the highest percentage (63%) of matriculations in 2022
(see Figure 5.3), indicating thatostof this cohort consists of recent higbhool graduates.
Students from Institution 3 exhibited the highest level of preparedness, with 50% of their
students achieving a level 8 or abowso notable is the institutids substantial number of
prior enrolmentsn relevant programes like engineering, potentially elevating their perceived

level of preparedness (see Figure 5.5).

In a follow~up question to the studedtelf-reported sense of preparedness, participants had to
motivate their answers qualitativelgtudents from the various institutigrigeling prepared

and confident(scoring on level 8 or highemnade the following comments:

| have experience witlniversity so | know what to expect.

|6ve been exposed into a University environment so | feel very much prepared for the
2023 academic year.

Since last yeardre already enrolled in University | was equipped and this year | am
already aware of how to deal with pressure and a lot of work.

| am ready and prepared to accomplish my dreams.
Because | caih wait to learn about quantity surveying.
| like to solve problems and like to study.

| believe | am disciplined enough to take responsibility for my own life and my own
academics at this point in my life.

| am 90% prepared. have already bought most of the required stationery and have
already built my schedule.

Students who have previously engaged with university education tend to feel more prepared,
and those with elevated levels of selbtivation and keen interest also exhibit a heightened

sense of readiness.

Students from the various institutionst feeling particularly prepared (scoring on a level 4

or lower) commented as follows:

| have never been exposed to any construction activity or work.

Also trying to adjust to living alone and going to university is a big adjustment that |
have to go through.

| feel underprepared to be so independent, having no family close.

| feel overwhelmed with where everything is; also, in high school, they still helped us a
lot, but now we are on our own.
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| feel least prepared because everything is done differently from high school, and the
pressure is worse.

My course contains modules | had never done in high school.

So far its been nothing but pressure and stress from having to do modules that you
have zero background.

| have no knowledge about quantities and the built environment.

| have no idea of anything in the building faculty the fact that | did not have EGD at
school makes me struggle

It feels different anddn not ready for the change.
From these data, to conclude the key findings of Theme 4 of the baseline survey, some students
felt prepared and confident about entering higher educationiversity Some students who
demonstrated confidence and felt prepared to dnggrer education might have experience
and prior knowledge about the environmeartd some studenta/ere excited and optimistic
about the new opportunitiel contrast, some students felt less prepared when they entered
university; they were stressed about the new enmmm and had limited or no prior

experience or knowledge about the environment.

As discussed in Chapter 2gtion 2.3.), the lack of preparedness among fiysair students

is a widespreadational and international concefReports from various countries echo this
concern, highlighting the challenges faced by fyesar students entering higheducation
(Mudhovozi, 2012; Moutoet al, 2013; Thoma# Maree, 2021; Wollscheid et al., 202This

study further substantiates these findings, indicating that institutions where students graduated
from secondary schoothe year beforeuniversity entry exhibit the lowest levels of
preparedness. Conversely, institutions with a higher proportion of maturgefnsstudents,

who did not graduate the year immediately before university entry demonstrate higher levels
of preparedness. Thgiggests that ageay indeed influence studedtgreparedness levels,
indicating that students may benefit from the experiences gained during the gap year(s)

between secondary school graduation emalmentin the quantity surveying prograne

5.2.5 Theme 5: (Prior)Knowledge and Experience

One of thecritical objectives of the baseline survey was to assess stédeitial
understanding, prior knowledge, and experience concerning specific elements relevant to the
guantity surveying programe. In question 16, students had to indicate and report if they ha
any prior knowledge, experience or exposure tatmstruction industry in general; then, in
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guestion 19, they were asked about prior knowledge, experience or exposuigodetbeaon

of quantity surveying specifically. In question 21, students had to indicate and report prior
knowledge, experience or exposure in termssuiig ascale ruler and interpreting different

scales, followed by a question on their prior knowledge, experience or exposueadog

and interpretation of construction drawings. Suppogg one can determine whether students
have prior knowledge, experience or exposure in any of these areas, it might have a significant
influence on the preparedness levels of students and provide a stronger foundation for students
to build knowledge specifidlg in the building measurement moduleis crucial to emphasize

that no predetermined level of prior knowledge, experience, or exposureceéssarnor a
requirmentfor entry into the higher educationstgm or the quantity surveying prognae
Establishing baseline or prior knowledge is crucial as it informs the leG&uteaching
approach, enabling them to tailor their methods effectively to meet the diverse needs and levels

of understanding among students.
Prior knowledge, experience or exposure of the construction industry in general

Figure 5.9 shows that 62% of the students at Institution 1 indicated thatithayt have any

prior knowledge, experience or exposure of the construction industry. Students from Institution
2 indicated 94% without prior knowledge, experience and exposure of the construction
industry. Institution 3 is on par with the finststitution with 63% of students not having any

prior knowledge of the construction industry.
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PRIOR KNOWLEDGE, EXPERIENCE OR
EXPOSURE OF CONSTRUCTION INDUSTRY

W Institution 1 m Institution 2 m Institution 3

YES NO

Figure 5.9: Prior knowledge, experience, or exposure to the construction industry

These findings suggest thaostfirst-year students enter the quantity surveying programme
with limited prior knowledge, experience or exposure to the construction industry in general.
Once again, prior knowledge is meqjuired lack of prior knowledge is part and parcel of the

first-year cohorts entering higher education for the first time.

Interestingly, Institution 2 stands out as the institution with the least prior knowledge,
experience or exposure, which correlates with the findings of Theme 1, where this institution
recorded the highest percentage of matriculation in 2022 (see Fig)rén8icating thathe
majority ofits students are recent matriculants. Additionally, from Theme 2 data, Institution 2
shows the lowest percentage of prior enrolments, (see Figure 5.5) and its épateerfstions

have undergone the most significant mipas, as illustrated in Figure 5The data exhibit
correlation across the various data points.

Question 17 served as a follayp query regarding the 38%, 6%, and 38% of students who
indicated prior knowledge, experience and exposure to the construction industry. They were
prompted to specify the extent of their familiarity with this sector. Varregponses were
provided, including:

My father is the manager at a construction company.

My parents work in the industry.
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| job shadowed and worked for a few months.

Shadowed at a quantity surveyor.

| have worked in a roof truss factory on holidays, and visited numerous building sites.

| have done vacation work.

|67e worked as plumber for 2 months at my uisgdumbing company.
Family connections within the built environment, holiday work, and shadowing seem to be the
extent of the studer@prior knowledge, experience and expodarthe construction industry.
Thesedata correlate with data from Theme 3 of the survey, where students indicated that family
relations in the built environment and interest in the professenesome of the reasons for

them studying the programme.

In the next question, question 18, students were asked ifhheéwny prior knowledge,
experience or exposusecifically to quantity surveying.Figure 5.0. shows that Institution

1 indicated that 87% of the studedtd not have any prior knowledge, experience or exposure

to the quantity surveying professi@tudents from Institution 2 indicated 0% prior knowledge,
experience or exposure of the quantity surveying professibile students from the third
institution indicated the same results as the first institution, with a 13% positive response to

prior knowledge, experience and exposure to the quantity surveying profession.

Interestingly, in the previous question, students were asked if tiiegnlysprior knowledge,
experience or exposure to the construction industry at large; from Institutions 1 and 3, students
indicated a 38% positive responbat of the 38% only 13%vereprior knowledge, experience

or exposure to the profession of quantity surveying specifically. Be reminded once again that

prior knowledge is not a requirement.
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PRIOR KNOWLEDGE, EXPERIENCE OR
EXPOSURE OF QUANTITY SURVEYING
PROFESSION

m Institution 1 m Institution 2 = Institution 3

YES NO

Figure 5.10: Prior knowledge, experience or exposure to the Quantity Surveying profession

Question 20, a followup question, askedhere students might have been exposed to the

guantity surveying profession. Some answers included:

From a young age, | joined my dad on some of the sites.

| did some shadowing with a professional quantity surveyor.
Thenext question determines prior knowledge, experience or exposuseng a scale ruler
or read and interpretation of different scales According to data from Institution 1, 51% of
students possesgprior knowledge, experience or exposure to scale rulers and interpretation
of scales. Institution @ data indicate that 44% of studentsl paevious experiencef scale
rulers while only 26% of students at Institution 3 possessich knowledgeAs depicted in
Figure 5.11, wmidentsat Institution 1 exhilied the highest proportion of prior knowledge,
experience or exposure to using a scaler ruler and interpreting scales. This institution also
boastsmany pastenrolmentsin engineering programes, suggesting a potential correlation
between these factors and the instituisomotably strong performance (see Figure 5.5).
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PRIOR KNOWLEDGE, EXPERIENCE OR
EXPOSURE OF SCALE RULER

W Institution 1 m Institution 2  m Institution 3

YES

Figure 5.11: Prior knowledge, experience, or exposure with a scale ruler

The next question aimed to ascertain particigigrier knowledge, experience, or exposure

about the reading and interpretation of construction drawings.(Figure 5.2). Students

were asked to indicate if they had any prior knowledge or experience in the reading and
interpretng construction drawing$0% of students from Institution 1 indicatédhtthey dd

have prior knowledge, experience or exposure to reading and interpretation of construction
drawings, 25% of students at the second institution have prior experience, and 33% of students
from the thirdinstitution indicated prior experience/exposure to reading and interpretation of
construction drawingdt is interesting how high the experience of Institution T'les might

be due to thepreviously enrolledengineering students entering the quantity surveying

programme, amdicatedearlier in this section.
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PRIOR KNOWLEDGE, EXPERIENCE OR
EXPOSURE TO READING AND INTERPRETATIO
OF CONSTRUCTION DRAWINGS

m Institution 1 m Institution 2 = Institution 3

YES NO

Figure 5.12: Prior knowledge, experience or exposure of construction drawings

In the next section of the baseline survsudents were asked to report on tigeneral
knowledge about the profession of quantity surveyingn a Likert scale fromill0, (where

1 is the least and 10 is the most knowledge).

GENERAL KNOWLEDGE OF QUANTITY
SURVEYING PROFESSION

M Institution 1w Institution 2 m Institution 3

1 2 3 4 5 6 7 8 9 10

Figure 5.13: General knowledge of quantity surveying profession
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Figure 5.B. shows that 46% of studenas Institution 1 scored their knowledge about the
guantity surveying profession on level four or lowarcontrastthe majority (69%) of students

at Institution 2 scored their knowledge on level 4 or lowdrInstitution 3, 40% scored their
knowledge on a level 4 or lower. &@edata substantiate the observation that students entering
the quantity surveying progranegenerally possess a limited understanding of the profession.
This finding correlates with Theme ®here studenégperceptions of the quantity surveying

profession revealed prevalent misconceptions.

In the last section of the survey (questions35, thestudents were asked to rate their current
knowledge of items related to and presented in the first year in the building measurement
module within the quantity surveying programme. Students had to rate their current level of
knowledge on a Likert scale frointo 10 (where 1 is the least and 10 is the most knowledge).
Table 5.6. summarises the findings in terms of the mean scores calculated, and then the items

are ranked accordingly.

Table5.8: Building Measurement Module Knowledge Areas

Institution 1 N=54 Institution 2 N=15 Institution 3 N=23

N| Mean | Ranking| N| Mean | Ranking| N| Mean | Ranking
Reading a scale ruler and the interpreting different
scales 54| 3.2 ‘ 1 ’ 15| 2.73 ‘ 4 ’ 23| 2.38 ‘ 4 ’
Using a scale ruler to take measurements from a = = ~
construction drawing 2.98 5 2.8 3 2 5
Construction drawings / buidling drawings for exam
sections, elevations, scale of drawing 3.19 2 3.2 2 2.39 3
Different building materials used in the construction
buildings 2.81 < 6 > 2.8 8 2.61 < 2 )
Elements and components of a structure such as —
foundations, superstructure, roof, finishes 3.04 ‘ 4 ) 2.73 ‘ 4 ’ 2.7 1
Duties, roles and responsibilities of vairous N Nt o
professionals in the built environment such as
architects, engineers, contractors 3.13 3 3.4 1 2.61 2
The course of a construction projects, also known 4
construction timeline 2.74 7 2.57 5 1.73 6

Some data stanout from the data obtained and presented in the table above. For example,
Reading a scale ruler and interpreting different scalkses not seerto bea problem for
students from the firghstitution, as their mean score ranked this item fbsita and mean
scores obtained from the other two institutions ranked this item fourth. The significant disparity
in the data could be attributed to the influence of engineers, as highlighted in Theme 1 and

other previous sections.
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The next item that stands out is the knowledgefdfferent building materials used in
constructio Data and mean scores obtained from Institution 2 ranked this item second,
whereas the first institution ranked this itenthe sixth positionThere is aignificantdisparity

in the results.

It seems students from InstitutionkBow the mostabout&Elements and components of a
structure such as foundations, superstructure, roof, finiSlaecthis item is ranked first based
on their data and mean scorBsita fromlinstitutiors 1 and 2 ranked this itefiourth, once
again a big disparity in the data.

Knowledge ondlThe course of a construction project, also known as a construction tieline
seems to be on the downsiateall three institutions as this item is rankseventh, fifthand
sixth by the students in the different cohorf$ws, students angnaware of the course of a

construction project also known as the construction timeline or stages in construction.

Students from all three institutions sesito understand théduties, roles, and responsibilities
of various professionals in the built environment such as architamigineers,and
contractor®in the construction industry, as this item was rartkéd, first and secontased

on the mean scored.hese data imply that students are knowledgeable about the built

environment and related stakeholders.

At this point, itis challenging to provide a definitive explanation for the variation in the data
regarding the knowledge levels of specific elements within the building measurement module
as depicted in Table 5.@his discrepancy may stefnom differences in the curriculum
composition and the sequencing of learning units and outcomes across the different institutions.
Additionally, since the survey was conducted during the initial weeks atademic year, it

is conceivable that some of the topics caekin the module were addressed later in the
semester or academic year, potentially influencing studenterstanding at the time of the

survey.

As highlighted earlier igection 5.2 the baseline survey was meticulously crafted to determine
the baseline knowledge and readiness levels ofyfgat students entering higher education,
particularly within the quantity surveying programme and the building measurement module.
Understandig the baseline knowledge of students is crucial as it serves as a departure point
for lecturers Through this assessment, we can ascertain std@dents knowledge
significantly shapingheir learning journey. Relevant prior knowledge can notably amplify
their preparedness for the subject matter, enhancing their overall readiness.
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Chapter 3section 3.3.mphasizes the pivotal role of prior knowledge in learning, particularly
within a constructivist framework. It highlighedlucator8 needto recognize and incorporate
studenté existing knowledge, underscoring its influence on comprehension and the learning
process.At the same timeprior knowledge can serve as a foundation for acquiring new
insights,while its inadequacy or irrelevance can hinder comprehension, necessitating effective
assessment and activation strategies by educlbags & Arend, 2013;Gabriel, 2008;
Ambrose et al.,, 2010)Various methods are suggested for assessing and activating prior
knowledge to facitate meaningful connections between new knowledge and existing
knowledge. Effective utilization of prior knowledge enhances learning outcomes, but its
success depends on the nature of studemisr knowledge and lecturéradeptness in

leveraging it.

In summary of Theme 5, it can be concluded that-yiestr students entering the quantity
surveying programme have limited prior knowledge, experiencw exposure to the
construction industry, but even more so for the quantity surveying profession, minarel
knowledge, experience and exposure are repdtedents seem to be acquainted with the use

of a scale ruler and interpretation of scale, and the reading and interpretation of construction
drawings are, to some extent, known by students, espestiatlgntsat Institution 1. Students
general knowledge about the quantity surveying profession is significantly low across all
institutions.In the last section of theme 5, it is interesting to notice the disparity in knowledge
between the three institutions regardspecifickey topics in the curriculum of the building

measurement module.

The data extracted from the baseline surigmntified five themes: student demographics,
student profile, studerdperceptions of quantity surveying education and the profession,
preparedness, and prior knowledge and experience. The participation of the sample across the
three participating institutions yielded valuable insigfitse subsequent section presents the

data gathered from focwyggoup discussions conducted among fyfsar students.

5.3 FOCUS-GROUP DISCUSSION RESULTS

The data gathered from the foemi®up discussiorarenow presentedirst-year students from

four institutions were invited to participate in these discussions, as discussed in Chapter 4,
section 4.5.7.2The focusgroup discussions took place in the second half of the first semester

2023, leading to the exclusion of Institution 4 from these group discussionso#ers the
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building measurement module in the second seme3tigdentsvere invitedto volunteer to
participate in the focugroup discussions via their lecturer on the LN3%.students from the
first institution, 15 from the second institution, and 9 from the third institution volunteered to
participate in the focugroup discussionsAs depicted in Table 5.7nstitution 5 had no

volunteers to participate in the foegeoup discussions.

Table5.9: Participation Summary for FocusGroup Discussions

Total number of Total population of Total number of
students registered QS students (where  students who
for the building known) registered in  participated in
measurement module the building focus-group

measurement module discussions

Institution #1 137 74 31
Institution #2 76 45 15
Institution #3 26 26 9
Institution #5 Unknown Unknown 0

The primary focus of these discussions was to explore std@dequsriences upon entering
university and their encounters with the building measurement mpokdiselyand to discuss
challenges faced during the initial stages of their first year in higher educatimtents also
reported on the current learning and teaching approaches and their effectiVhadaseto-

face focusgroup sessions involved asking students nine questions and lasted approximately
60 minutes.The groups comprised between 9 and 11 students €hehdiscussions were
recorded and transbed, thematicallgrouped an@dnalysed and the data are presented in the

subsequent sections.

The analysis of data extracted from the fegusup discussiona&lentified four overarching
themes:1) Reasons for studying quantity surveyir®), (Under)Preparednes8) Current
experiences, andl) ChallengesData are presented per institution in the subsequent sections.
The themes that emerged from the data were identified through a structured analysis process.

The qualitative data from th&icussionswere manually grouped into themes by identifying
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recurring patterns. This approach provided a systematic way of organizing and interpreting the

data.

5.3.1 Theme 1: Reasons for studying quantity surveying

As an introductory question, students were asked why they enfailgte quantity surveying
programme. Many of the students from the first institution indicated thatbegstudying
guantity surveying mainly due to family associations in the quantity surveying profession or
family relations in the built environment at large. A few students indicated they sought career
advice and were recommended to study quantity survefiggoup of students also mentioned
guantity surveying as their second studyapntThe quotes below illustrate some of the reasons

students gave why they are studying quantity surveying

P7:& my father is a practing as a QS, so then | decided to also study it
P1.é My dad and sister are both quantity surveyérs

P2:é one of my friend uncles is a QS in New Zealand auane of my dad clients
are also QS¢

P6:é My whole family is in the construction

P1:é | saw a guy here at the university that does what you choose, he helps you with
thatandhe showed me Quantity Surveying and w

P3 é | started with Engineering, | so struggling a lot and juggle a lot of things and my
interest was just slowly dying, so | was also slowing dying. But my father who is an
architect, he, he told me about Quantity

P2:é | also started out in Engineering but | wa@smentally strong enough for that
challenge, so | took a break and then | also wanted to keep doing a career in
construction because | really love it. And a friend of mine that | really look up to studied
Quantity Surveyinge

Likewise, similar to the first institution, several students at the second institution mentioned
having family members who pursued quantity surveying, which served as a motivating factor
for theirenrolmentin the programme. Additionally, a number of students expressed interest in

the programme, leading them to ultimately decidedarol

P1:é Oe always been interested in buildings

P22 two of my siblings did Q&

3 The pseudonym, P, is created as an acronym for participants.
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P1:é there was this lady, then my teacher introduced her that she was one of her
learners and now shis doing quantity surveying and she told us the overall part, what
guantity surveying is all about. Sowvas kind of interested and | appliéd

P22¢ t here was this guy who was doiéng Quan
Students at the third institution revealed that their decision to pursue this programme stemmed
from aninterest in the subject matter, while others cited family ties and connections within the
built environment as influential factors. Additionally, some students at Institution 3 mentioned

that the course was their second choice of study.

P6:é Personally, bve always wanted to be part of the construction téam
P3:é dale always had a fascination with the buildiexgvironmeré
P9:é my love for construction started when | was yoéng

P5:é the reason being for applying for Co
industryé

P3:¢é 1 was rejected for engineering,Baso | e
reason behind whyah still here, becausedle always had a fascination with the
building environmengé¢

Taken together, firsgear students predominantly choose the field of quantity surveying
influenced by family relations and associations in the quantity surveying profession or within
the built environmentStudents also clise quantity surveying due to a keen interest in the
subject matterA few students also indicated that career advickdnaven them to apply for

this programmeSome students apply for quantity surveying as a second career dpiase.
findings align with the data from Theme 3 of thaseline survey, as students similarly
highlighted family connections and personal interests as key drivers for choosing this

programme.

The following section presents data from the second theme, exploring sfydgoéptions of
their preparedness for higher education.

5.3.2 Theme 2: Preparedness

The second question for discussion among the group was the issue of preparedness upon entry
into higher education after matriculatioBome students from Institution 1 indicated they
initially felt prepared to enter higher education, but when they arrived at the university, they
realized they were unprepar&tudents also mentioned that there is a big gap and jump from

school to universitythey also mentioned that there is no matric subject to help them prepare
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for the building measurement moduleg learning curve is quite steep, and the pace ofitear
and teaching is much faster tham school. They also mentioned that they chanore
responsibilitiesas studentandwereno longer around their parents or friendls these factors

contributed to the feeling of underpreparedness among the students.

Some of the answers from students to this question include:

P10:é | felt very prepared and then came here and got a shodou come in with
confidence, then the first week it is broken

P3:é Definitely. | wouldid say therés a big jump, maybe a small jump but I think the
learning curve is extremely steep... the tempo, the work and the content, the amount,
its, itss a lot and is very hard to adjust for &

P2:¢é You are in | ike ab&somaoneitorleamam allthe tilmeh e r e
to, for most of us @&, youre in a new city by yourself, yoe in a new environment,
you barely know anyore

P1:é | dond think there are really any high school modules that can prepare us for

thisé
The majority of the students at Institution 1 indicated that they felt that high school needed to
prepare them more for higher education and felt that theydvabéedat school, as mentioned
byP2é i n my high schooé wbusweeal Frpgai $yabwbake

Students from the second institution also indicated that they were unprepared for higher
education and experienced a big jump from school into higher educ&tistentsverein
agreement thahe high schoolhadnot prepard them enough for the transition into higher
education, and some mentioned that everything was tmy felt lost when they entered

university for the first timeStudents made the following comments in this regard:

P6;él't was a huge jump that | was never pr

P1:é | went to a technical school where | diivil Technology where | sort of got a
gist of surveying. But when | got hergsitike, it was completely different to what |
thought | was getting myself inéo

P5:é 1anm not prepared at alé | f edn ta bitl lastkaaed | had to like figure
everything out from scratah

Students at the third institution also agreed that the secondary school dicterh prepag

them well enough to succeed in higher education, with comments such as

P5:€ No, not even close
P2:é | feel like also, like during high school yie spoon feet
P8é 0% prepareck
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Institution 3 6students mentioned that the building measurement module is difficult and the
fact that they do not have any prior knowledge, which the lecturers expect or assume, makes it
more challenging, as mentioned by

P4é and then teach me likénh supposed to know it because | @dmve background

é

P7é and sometimes the way that the work would be explained, it would almost come

like as if we already have experience in the field, tligrsit thereand like bre never
heard that word in my lifé

These findings align with the research observations of Tuniji et al. (2016), who studied learning
difficulties in building measurement, noting that one challenge students face is lecturers
assuming prior knowledge, which can be frustrating and hinder tgarfine frustration from
students arises when lecturers assume familiarity with certain concepts. Chagteti@ (

3.3.7) also emphasizes the importance of assessing prior knowledge to ensure students are
taught at their appropriate level, underscoring that not all previous knowledge is beneficial
(Davis & Arend, 2013¢abriel, 2008; Ambrose et al., 201Dgcturers must recognize this and
assess studeid®xisting understanding to tailor instruction effectively, as inadequate or
irrelevant prior knowledge can distort concepts and foster misconceptions, hindering the

learning process.

The feedback from students across all three institutions aligns closely with a unanimous
sentiment that their respective secondary schools prepare ittagtaquatelyfor higher
educationThis observation becomes particularly noteworthy when compared with the findings
presented in Theme 4 of the baseline survey, which similarly highlight that a significant number
of students across all three institutions did not feel adequately prepaveavinsity or higher

education entry.

There is a significant issue, whereby students might have unrealistic expectations about their
preparedness or the higher education environment and it is discernible from the gtudents
responses that they are unprepared to enter higher education. Students also have expectations
of readiness, but they realise they are not prepared enough upon entry as mentioned by one
student

PLé Ithoughtlwasreadg and | felt prepare@ and then|came here and was like,

no, noé

P1Q é | felt very prepared and then came here and got a séock
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Following the discussion opreparedness within the groups, the factors contributing to
underpreparedness were addressed. Students from the first institution noted that they had fewer
responsibilities during high school and lacked adequate instruction in time management skills.
Additionally, uncertainty about what to expect in university was identified as another factor
contributing to their underpreparedne$fe quotes below illustrate some of the students
responses:

P8:é So, academically | think scho@l actually babies you a bit more than, than you

expect. Like, | thought, nadlibe fine, you know, | was in a big school, they said they
are preparing us for varsity and everythingleut | guess they tried t

P1:é in high school, you are not taught any time management 8kills

P7:.é the unknown sort of makes it the most challenging. Because if you, if yiu don
figure it out yourself, no oide going to like, be like, listen, you have to figure it out,
come nowé

P7:é& For me, | think like living at home, everything was done, like she said, my only
focus was on school, so now like currently at university, | have to do laundry by myself,
| cannot even coo&

Students from Institution 2 indicated that more guidance on career paths and occupations would
have been beneficial and might have aided in their preparedness to enter higher ediestion.
also mentioned the effect thife COVID-19 pandemic might have on their readiness for higher
educationSome of the responses include:

P1:é From my own perspective, | feel like they should have given us a brief about,

OK, actually would have guided us in terms of our career choices, maybe then it would
have given us a better idea of what type of career we want to be in, enradled in

P2:é Perhaps mém, isrd it kind of likethe, the fact that we were affected by COVID
that the school didi really prepare us well for university?

Students from the third institution reported that they struggled with the workload and
mentionedhat,at school, their schedules were managed, whereas at university, there is not a
lot of communication between lecturers with regard to the schedule.

P2:é | feel |l i ke the differeédck whthkt heea

werein the same staff roonthey could have conversations, maybe about scheduling.
Here, everyone dishes out work like frewonly doing their own course

In summarizing Theme 2, it becomes apparent that students perceive their secondary education
to be inadequate in preparing them for entry into higher education, consequently contributing
to their underpreparedness. This observation finds support in vatisdies suchihose by

Mototi (2010), Mudhovozi (2012), Mouton et al. (2013), Monnagdkpesela (2015) and
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Roman et al. (2016), all of which underscore concerns regarding the readinessyeffirst
students entering higher education. MonnajMiépeselé (2015) investigation into studedts
perceived preparedness revealed unrealistic expectations amorgedirsstudents upon
entering higher education. Similarly, StrydorKuh and Loots(2017) highlight the
phenomenon of students overestimating their preparedness and emphasizes a gap between

studentéperceived readiness and the actiifficulty level they encanter.

In thesubsequent section, the third theme is introduced, focusing on the experiences of first
year students in higher education with specific reference to the building measurement module,

which is core to the quantity surveying curriculum.

5.3.3 Theme 3: Current Experiences

The third theme derived from the data collected during the fgougp discussiomrentres
around studenégurrent experiences at higher education in quantity surveying programme and

specifically in the building measurement module.

At Institution 1, students expres$positivity towards the building measurement module,
finding it engaging and appreciating its practical aspects. They coneahredecturer for her

high level of engagement amadbility to remember many studeatseames, which significantly
assistdan the clas&s engagemenAll students acknowledgkthe importance of the building
measurement module and its relevance to the broader field of quantity surveying. The students
describd typical classes lasting around two hquieaturing a blend of theoretical lectures
followed by practical examples. The lecturer actively involves students during example
discussions, and supplementary resources such as PowerPoint presentations and videos are
available Groupwork is also incorporated, allowing students to discuss measurement examples
collaboratively with the lecturé guidance. Overall, students appredte interactive nature

of the classes and vallithe opportunity to apply theoretical concepts to-realld scenarios.

Some of the comments about studértarent experiences of learning and teaching in the
building measurement module included:
P11:é Usually the theory is explained in the first hour and then do a bit of practical
é .
P10:é Ité mostly PowerPoint slides
P9:é For practical work, she uses a camera on the desk and like highlight it with a

pené
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P11:é And she gives out like the floorplan of something that we are measuring from,
and she usually just goes through it on the computer in Excel and engéage us

P2:é Sa the first lecture, the lecturer explains how to measure or whatever tlie day
work is on, and then the second lecture is, we do it ourselves and then if we need help,
we can call her but we ddmalways get help. But then, she puts us in groups, then we
work together, so thentt easier. Saf we can help each other, because there is, there

is students that actually understand the measurements, so then they canéhelp us

P10:é Well, whenever ntam gives us like an example to do after she like told us the
theory and like give us like or like went through an exar@ple

Upon querying students from the first institution about the efficacy of the existing teaching
approaches, they expressed satisfaction, particularly with hardcopy handouts, group
discussions, and lecturer engagement and mentians Pieel very engaged and with how

the lecturer structures the classes, | feel | want to participate

At Institution 2, lectures are held once a week for approximately one and a half hours.
Additionally, practical sessions occur every other week, during which the lecturer distributes
hardcopies of measurement examples and conductasa discussions. Rhermore, tutorial
sessions or student assistant sessions are available throughout the week, providing
opportunities for discussing practical examples. The lectureuatsrawings, diagrams and
images to illustrate certain principlédtudents descrildde lessons as:

P 3 : | thénk she mostly uses PowerPoint and she does explain a lot,8layshreeus

papers for us to do the exercises with her in class as an example, then we can revise it
é

P 6 : Buéshe also does like use the board and actually draw most of our diagrams, so
we get a better understanding of everythéng

Students from Institution 2 demonstrated a clear understanding of the significance and
importance of the building measurement module and its relevance to the quantity surveying
profession. Several students highlighted the connections between Engineaphg&besign

and Civil Technology, as matric subjects, and the building measurement module, noting how
their experiences and backgrounds in these modules facilitated their understanding and
application of concepts within the building measurement mo@utgortunately, Theme 3 of

the data presentation from the baseline survey highlights a concerning lack of interest displayed

by students in these matric subjects

Some of the comments included:

P 2 : | fekl like Engineering Graphic and Design should be a requireéent
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P 4 : | have like a background because | was doing Civil Technology in high school
é

P 4 : beéause | was doing Engineering, Graphic and Design where we had to do the
measurement, so | learnt a lot about measuring and doing the drawings, sasy for
me like to interpret the drawing

Students at the third institution also indicated positivity towards the building measurement

module and some students mentioned the following:

P8:é Likeitts excel |l ent é
P2.é every time, when | come into this cl a
P4¢é on a Friday, I wak@navegrlateeust t o come h

Students also reported that tutorials, worksheets and reflections from part t#eteing and
teaching approach.t@&lents seesd positive about this module, and theig dinderstand the
importance of this module related to the quantity surveying profesSitudents also
demonstrated an understanding of the importance of supporting modules such as Building
Science and mentiedthe following:

P4 € | remember the time we went on site, we had previously spoke about like the

foundations and stuff, but then | hathke really grasped it initiallyBut then when

we went on site, ndgam like did give us like a clarity about wiahappened. | feel like

thatés when | actually understood what foundation actually isl 8onk it kind ofé

even, even though we have like the Building Science module, this one kind of gave like
a better clarity about whé happening

Data from Theme 3 demonstrate that the teaching approaches employed by the different
lecturers incorporate some elements of constructivism. Key components such as active
learning, social interaction and the application of -téal scenarios are integrab tthe
constructivist approach learning and teachinécross the various institutions, lecturers adopt
similar strategies, with the first and second institutions sharing many similarities in their
teaching approaches, including a combination of theatedind practical sessions with active
student engagement. Additionally, it is noteworthy that students egpresgpyment and
appreciation for the active engagement within this modiié agrees with the findings of
various researchers (Ekundayo et al., 2021, Farrow & Wetzel, 2020; Mojtahedi et al., 2020;
Lee, 2013) about the importance of active learning and student engagement in construction

education, where students prefer activgagement and experiential learning.
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The following section introduces the fourth and final theme, derived from the data obtained
from the student discussions, which focus on the specific challdirgegear students

encountein the building measurement module.

5.3.4 Theme 4Specific Challenges

Reporting from Institution 1, although students eepbyhe module, they notkevarious
challenges with the complexity of the theory and the fast pace of instrugtasy. students
foundthis module difficult and challenging mainly because of a lack of prior knowledge, the
new contentand especially the introduction of new conceftsidents also mentied that

they struggld with 3D and 2D concepts and visualization. Students also medtiloat due to
large class sizes, touldtake a while for their quetions to be addressed, but when they are,
the explanations provided are clear.

Some of the comments of the students with regard to challenges include:

P3:é the theory is very hard to like figure adit

P7:é everything is new in this module because youidwaveanything close to it in
schoolé

P6:é ité quite a difficult module, you have to spend a lot of time trying to understand

it &

P7:é | think thereare too manystudents because our lecturer donome out to

everybodgs questions in a lectue

P3:é | think she needs to slow downl feel like she goes a little bit too faist

P8:é | think to understand it on a 2D image, it was a bit difficult for some students
Although not presented as challenges specifically, students suggested potentiaéments,
such as incorporating site visits for the module, an increased frequency of assessments,
provision of worksheets, examples and feedback. They also proposed dividing classes into
smaller groups to facilitate more personalized learning exmasenAdditionally, they
advocated tutorial sessions featuring additional support from senior students or tutors to
address questions effectively and they mentioned the utilization of videos and 3D models for
content deliverySome of the comments inclutie

P3:¢é when we go to site we actually see

out whats happening

P5:é maybe splitting us in two grougs to focus more on the individuads

182



P2:é Sids not just the lecturer,@ also a, thestudent that can do the work that
helps us with the tutorials. Sbthey can get two or three students in the class with the
lecturer, thaés four people helping 110 students, that is so much more efficient than
just one lecturer.

P 5 : watching those videos and | really understaodl find it very hard to like
grasping this work. So, so | would really appreciate it if she had more videos

Students from Institution 2 reported that they found the module challenging and mentioned the

following specific challenges related to the building measurement module:

P2:é It can be too fasé
P3:¢é And ¥ikeep up aith the notés

P5:é Mostly, for me, iis the theoryé The slides helps us and also the videos but a
textbook would really hel@

P1:. é ah unfamiliar with using like lecturing gadgets | @& aeally use like
el ectroni c gaddad Enevwrdhaddhe appostunity to have ane

P1&6: Language barrier among students mostlyit& you have to communicate with
each other with the same language and sometimes you find it difficult in terms of
expressing yourself what you want to sayeé

Students from Institution 2 also suggested several improvements, including additional or more
frequent classes, access to past exam papers, site visits, and increased frequency of
assessments. Additionally, some students advocated the provision of hastichypyaterials
such as textbooks to enhance their learning experience. Students recommended enhancing
communication between the quantity surveying and construction management departments
regarding workload and scheduling to ensure better coordination.
P7:é | wouldnd mind additional Quantities classes because | feel like the whole once
a-week cycle can really put you éff

P9:é they doid really communicate with one another, so then we feel like it overfloods
your work, coming from both sidésthey doi@ communicaté

P2:é Site visit and also regular testirgg

P5:é But | feel like there should be more clarity and like, like she said, a textbook
would be really helpful, a textbook in this, in Quantity Surveying. The slides helps us
and also the videos but a textbook would really kéelp

Students from the second institution responded that tivese room for improvement

specifically related to the current teaching approach with the following comments:

P2:é The reason whyéin saying that is that when the going gets hard, we study to
pass tests and th@tgoing to be a problem when we finish our degree and we have to
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work in the field, So I think, | think the, the way that we are being taught, like the lecture
slides and everything,& just, its not really effective in terms of learningslgoing
to force us to go to that position where we have to cram to pass tlée test

In response to the question students from the third institution mentioned thawvéhey
concerned about the eidyear examination.
P3:é Butja, then you have to start, starting from February to October, which is going
to be a very big problem. Sogstnot about m@m, itGs just having to have that much

information, as much as we do know, but having to write all of that in one exam will be
a challengeg

Further, one student raised concern about the consistency of teaching by saying:
P3:é too much of a good thing is a bad thing, because nowl, wedl become so

accustomed to the teaching style, come next year, when \Wiehdoe her, all of a
sudden is an issue

Among the key challenges identified through the data collected from the-domus

discussions are the following:

- Complexity of theory and fast pace of instruction from the lecturer.

- Difficulty and challenge due to lack of prior knowledge and introduction of new
concepts.

- Struggle with understanding 3D and 2D concepts and visualization of drawings.

- Largeclass sizes leading to delayed addressing of questions.

- Inadequate study materials and unfamiliarity with technology.

- Language barriers among students affecting communication.

During focusgroup discussions, students suggested seuambvements for the building
measurement module, including incorporating site visits into teaching, increasing assessment
frequency, offering hardcopy worksheets and examples, providing more feedback on submitted
work, dividing classes into smaller groujos personalized learning, utilizing videos and 3D
models for content delivery, conducting tutorial sessions with support from senior students or
tutors, scheduling additional or more frequent classes, granting access to past exam papers,
ensuring provign of textbooks in Quantity Surveying, and enhancing communication between

departments regarding workload and scheduling.

The critical data extracted from the foegr®up discussions provide valuable insights into key
learning and teaching aspects within the building measurement module. It encompasses

information regarding studer@sotivations for enrolling in the quantity surveying prograen
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and their perceived preparedness levels upon entering higher education, which align with
findings from the baseline survesgftion’5.2.4). Furthermore, it shed light on studesusrrent
experiences within the building measurement module, offering insights into teaching
approaches and their effectiveness. Additionally, the data ressahtiathallengesifst-year

students facen the module.

In Chapter 1gection 1.3and Chapter 2sgction 2.8.).of this study, a range of learning and
teaching challenges in the building measurement module are discussed at national and
international level. Some of these challenges, as identified in-froup discussions, are
consistent with those reported by various authors. However, it is important to clarify that these
challenges are not exclusively based on the experiences efdasstudents in the building
measurement module. Rather, they stemmfbroader observations involving students enrolled

in the quantity surveying prograng reporting on their experiences with the building

measurement module or addressing challenges within construction education more broadly.

The most similarities are diseto pedagogical challenges investigated by Ostrowski (2010) in
an international context in the building measurement module, not specifically eyefrst

level, though.These include studerdstruggles with the procedural knowledge involved in
measurement, difficulties with numerical calculations required for measurements, inadequate
understanding of construction or building technology, challenges with ruling in taKing
sheetsand issues arising from lecturépacing.Additionally, alignment is observed with the
challenges identified by Tunji et al. (2016) and Gurmu and Mahmood (2020), as presented in

Chapter 14ection 1.3

However, previous research has not addressed the challesggedr students face the
building measurement module resulting from their underpreparedness and lack of prior
knowledge in the subject matter. While various studies in higher education research discuss the
experiences of firsyear students and their underpreparedness epianing higher education
institutions, this phenomenon is widely acknowledged globllbreover, research studies, as
presented in Chapter 2€ction 2.7) have established numerous challenges in construction
education and quantity surveying education, particularly within the building measurement
module. Despite this, no research specifically examines the challenges encountered by
underprepared firstear stidents in the building measurement module. Therefore, the findings
of this research contribute to this gap in knowledge. It is evident from the challenges identified
through the data obtained from student focus groups that some challenges differ from those
already established in previous research studies.
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Notably, there appears to be a knowledge gap in the literature concerning these challenges
among firstyear students in the building measurement module at South African universities,
specifically. Tresedataare pivotal to the stud§s objectives, particularly in determining the
challenges encountered by figgtar students in the module, which was the primary aim of the

initial methodology.

In the following section, | present the dgtathered from interviews conducted with lecturers.

5.4 INTERVIEW RESULTS

This section of the chapter presents data gathered fromsseriured interviews conducted

with four firstyear building measurement module lecturers at four institytaspresenteit
Chapter 4. The lecturers were invited to iggpate in these interviews with the primary
objective of exploring their experiences and challenges in the learning and teaching of the
building measurement modules at the fireair level.The interviews covered 17 questions
designed to address the research objectiMes.dscussions were recorded and transcribed,
and the subsequent sections present the data colledtechation was organized thematically,
establishingour key themes derived from the interview data: 1) teaching experience, 2) first
year student experience, 3) current teaching approaches, and 4) challéreggemes that
emerged from the data were identified through a structured analysis process. The gualitative
data from thenterviewswere manually grouped into themes by identifying recurring patterns.

This approach provided a systematic way of organizing and interpreting the data.

5.4.1 Theme 1: Teaching Experience

In the first theme, lecturebgeaching experience and qualifications were discustbd.
lecturer at the first institution indicated that she has been teaching the building measurement
module for 12 years, she has a mastdegree, and is a professional quantity surveyioe.
believes there is merit in having practice experieraseit gives a different dimension to
teaching, especially in the building measurement moduie. lecturer at Institution 2 has
taught the building measurement moduletfoeeyears. She is a candidate quantity surveyor
with five years of industry experienemda mastels degreeShe also believes that industry
experience is necessary to teach this modihe. lecturer at Institutiod is a professional
guantity surveyor with a doctoral degree, and it is her first year teachinguilténg

measurement module to firgear studentsShe hagour years of industry experiencghe also
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agrees on the importance of industry experience when teaching the building measurement
module. The lecturer at Institutio® indicated he has a doctoral degree wWitte years of
industry experience and 11 years of experience teaching the building measurementtieodule

is also in agreement with the other lecturers about the importance of practice experience in
teaching the building measurement modslased on the data, there is unanimous consensus
among all firstyear building measurement module lecturats the four participating
institutions regarding the significance and importance of industry experience in teaching this
module.Theme2 provides insights into the lecturéexperiences while teaching the building
measurement module to firgear students in their class€mnce again data are presented per

insitution.

5.4.2 Theme 2: Experience of Firsyear students

In the second theme, focusing on the lectisrexxperiences, they were asked about their
observations and opinions regarding student preparedness and readiness in theilbiasses.
lecturer of Institution 1 assed that firstyear students lack critical thinking skills and
demonstrate an overdependence on techno®igy.highlighed that students face challenges
linking technical modules that inform the quantities module, such as the building technology
modules. Moreover, she emphasizbat students ofte lack a tangible understanding of
buildings and building materials some of them also struggle with visualization of 2D and 3D
images. According to the lecturer, fisgtar students in her class arrive at university ill
prepared, and show a noticeable ghecin numerical and literacy skills annual8heobserve
that nothing at the school level adequately prepares students for the building measurement
module. Specifically, she noted

from a quantity surveying perspective or Quantities perspective at least, | accept that

thergs nothing at school level that prepares them
Furthermore, she confired the presence of senior students in her class, some of whom had
transferred from other departments such as enginedtigpugh senior and mature students
are noticeable in class, shid dothave evidence to show their performance is better than first
year studentsThe lecturer beliewithatfirst-year students are coached rather than taught at
high school, contributing to the articulation gap from matriculation into the first year of higher
education. She also natérst-yearstudentéproblemsolving, critical thinking and analytical

skills deficiencies.
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In response to how she deals with underprepared students in her class, she explained that she
is patient with the firsyear studentsShe answers their questions and ensures they understand
the work; she also mentiedthe formalized tutor system that is in place for firgarr students
in their department, which is mainly presented by cum laude senior studespste the big
class size and student disparity, slecommodate®very student. She also encourages
participation and active engagement frondstuts during class. She descdib@w she tries to
support her firsyear students

€ because it is such a large group, there is also a very big disparity within the group

€ Then | say, we dd@hhave to go through this stuff with the speed of lightning, you

ask until you are comfortable and | will explain and explain and explain, and we have

a, a gooddeveloped tutor system. We have, currently we have five tutors in the
department, obviously tBe are all cum laude students from the departréent

When the lecturer of Institution 2 responded to the question about her experienceyeffirst
students in her class, she expressed concern about the prevalent language barrier among
students, elaborating on this issue and reswskmethingsignificant

€ But when you start saying something in their language aihleg like, is that what

that is, and @m like, yes, you use it every dayhatme and then, we wait in class to hear

the student ask the question in Xhosa agddifficult, you know, in English. And then

| would have to, you know, like translate what the student said and then everyone , you

know, jump into the boat and start answeriBgt | think it, it has played a huge role

in terms of understanding because remember, construction has their own terminology.

| think at the same time as well, itgsitnot the determining factor because you can

explain something to a student inith@wvn language but if their thinking capability, in

terms of how or how quick they can grasp something, thes tivhat determines that

e
Another intriguing observation she made was the existence of friction between quantity
surveying and construction management students in her class, primarily attributed to attitude
issuesShe also expressed that students struggle to establish meaningful connections between
modules supporting the building measurement module such as construction drawings or
building technology modules. She reported that -fiesir students are not prepared fo
university; she also noted a heavy reliance on lectisaportand apparent lack of curiosity
among them. Shéurther emphasized that students complain quite often and display an
entitlement mentalityShe noted

é first-years are not ready for the university environmedt they are always
compl ainingét hat e ndhsupposediegettsonmattémgt al i t y t
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Upcraft et al. (2005) refer to this entitlement mentalitjirst-year studentsThe expectations
regarding activities within college, coupled with the offerings from faculty members and
educational institutions, may lead to a significant mismatch of considerable proportions.
Expectations act as a lens through which students evaluate unfolding events against their
anticipated outcomes, determining whether certain activities are appropriate, meaningful,
relevant, and worthy of their timddence, studenfsexpectations shape their behaviour,

consequently influencintheir academic performance and social adaptation to college life.

Furthermore, the lecturer from the second institution noted the presence of senior students in
her class who appeared more mature and demonstrated better performance compared to first
year studentsShe noted
€ léve got a few, but you find that with them, tineynore mature, they actually grasp
everything quickly, thée able to ask questiors
She also acknowledged experiencing an articulation gap among hgeéirsstudentsShe
schedule extra theory classes to accommodatey@est students and help them to understand,
she mentioad that if there is a firm foundation in the first semester, the second semester

becomes easier.

The lecturer of théourth institution also noted a struggle among students to comprehend 2D
and 3D images and highlighted the difficulty in connecting different modules, which is similar
to thelecturets experiencet Institution 1. Despite having a drawing module to facilitate
understanding in the building measurement module, students often fail to make these
connections. She rema

€ Ité almost, ils almost like we need to force the link, like this is how it is, they link

with one another because they @amake the link themselves.
She reported observing a decline in the quality of the basic education system and expressed
concerns about the overall underpreparedness of/éest students entering higher education.
Furthermore, she noted the absence of fundamental education asfieastggap that is
difficult to bridge. She also reported that senior students demonstrate greater maturity and
perform better than their counterparts fresh out of school. Additionally, senior students at this
institution appear more dedicated to thendsts. She menti@ual that

there are always some senior students. They seem to belwigdt like theye learnt

some life lessons and they are there to learn. Faeyterested, they want to be there,
they are a lot more engaged, they actually often do better than the, theéthers
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She mentioned that the average student is struggling, particularly with basic concepts, and
expressed that the basic schooling system is failing. The lecturer also reported that she
schedules extra lectures on problem areas and makes a point to adjeathiexg approach
every year and she monitors her students throughout the semester on problem areas. She also
makes videos on specific concepts availdblestudents to engage with. She expéaiher
efforts as
€ | have been adjusting it every year and especially if I, through, throughout the
semester | pick up specific things that is recurring as a, as a theme of their struggling
with, then | will, whatever that was they were struggling with, | wouldéhenl wo ul d

get photos because sometimés @ simple photo that actually solves the problem.
Specifically for concepts that is difficul@ll imake little videos that goes to that concept.

The lecturer of thefifth institution mentioned that firgtear students find the building
measurement module a challenge, particularly struggling with the terminology, formulas, and
measurement rulegddditionally, he expressed the view that students tend to be $pdat
school and he mentioned the presence of an articulation gap when students initially enter his
module. He commented
that there is that gap in articulation, and unfortunately, at varsity, theyddwave
enough time, to adapt to all of this.
Furthermore, he reported that senior students generally perform better, especially those from
an extended programe

Key concepts highlighted in Theme 2 encompass a variety of concerns and insights shared by
the lecturers across the institutions regarding their experiences efefinisstudents. These
include concerns surrounding the preparedness and readiness-pédirsttudents in their
classesLanguage barriers among students warknowledged as impacting communication

and understanding within the classroom environment. Additionally, observations were made
regarding tensions between quantity surveying and catistnu management students,
alongside the recognition of an entitlement mentality amongyf@at students. Notably, the
presence of senior students demonstrating superior performance and maturity compared to their

first-year counterparts was a recurrihgrne

Furthermore, challenges in comprehending 2D and 3D images, as well as connecting different
modules, were commonly noted by lecturers. Concerns were also raised regarding the
decreasing quality of basic education and the overall underpreparednessyefafisttidents

entering higher educatioin response to these challenges, lecturers described efforts to adapt
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teaching approaches, provide additional support, and closely monitor student progress
throughout the semester. From these discussions, it is also clear that all the lecturers experience
an articulation gap between matric ahdfirst year with an emphasis on the lack of critical
thinking, numerical and literacy skills among figstar students.

Notably, very limited research literatureasailable on lectureéexperiences with firsyear
students in the building measurement module. Due to this scarcity of research-peafirst
experiences in this specific module, it can be inferred that some of the challenges reported here
are documented for the first time. WhHaupt (2009) noteunderpreparedness among first

year students entering construction education, there has been little investigation into their
performance and impact, specifically within the building measurement module. As previously
mentioned, varioushallenges have been observed in construction education, including some
specific to the building measurement modutet, the findings from this study reveal new
evidence concerning lecturérexperiences with underprepared figstar students in this

particular module.

The subsequent section presents data categorized under the third theme, teaching approach,

derived from interviews conducted with the lecturers.

5.4.3 Theme 3: Teaching Approach

Lecturers at the various institutions were asked about their teaching approach within the
building measurement modul&he lecturer from Institution 1 mentioned she has a very
simplistic approach to ensure students understand the Sloekemphasizithe importance of
learning her studeriisiames to foster engagement and commitment in class. Encouraging
active participation, she facilitates interaction through practical group examples, providing
feedback and support as students work. She discusses anexahphen assigns a similar
task for students to engage with collectively. Additionally, the lecturer maintains a collection
of drawing examples, regularly revising and rotating them. She egdlher approach as
follows:

Sq | have a few examples, there are about fifteen of them in my drawer, | try to put the

same kind of elements in, in all the drawings, you know, | try to pick up on the trends,

you know, you can only be guided by your class, but in the end, you haversit@spo
to go through the curriculum.
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She remains flexible in her teaching approach and is willing to adjust if students encounter
specific challenges, although discerning whether these issues arengdeugr individual can

be challenging.

The lecturer from Institution 2 structures her classes with one session dedicated to theory per
week, followed by a separate questenmdanswer session on the theory covered. She strives
to make her classes as practical as possible by drawing connections between the module content
and studentssurroundingsShe explaird,

€ Sq love tried tomake it as practical as possible by telling them, you live in a house

and try and dissect that house into the elements that are in the standard system and see
if you wordét understand what véee talking about..

Utilizing a module guide, she distributes hard copies of measurement examplesl&ssin
discussion, supplementing these with additional examples for stGdesftsrence.
Additionally, the lecturer regularly adjusts her teaching approach, engaging igeanid

reflection to identify and address any areas requiring corrective action in her teaching methods.

The lecturer from the fourtmstitution has established a team of tutors to aid students with
guestions or concerns related to the building measurement module. She allocates two weekly
timeslots, one dedicated to theory and the other to practical aspects. Each concept receives an
hour of attention, with a preference for discussing theoretical aspects before delving into
practical applications. She methodically works through examples, providingoysttpp
guidance before assigning tutorials or assignméatsndependent measurement practice.
Additionally, she creates concise videos and captures photos of key coivagsver, the
lecturer regularly adapts her teaching approach throughout the semester and makes adjustments
annually, particularly if she identifies issues or challenges arising during the course of the year
or semesteiShe mentioned that

| have been adjusting it every year and especially if I, through, throughout the semester

| pick up specific things that is recurring.
The lecturer from Institution 5, follows a constructivist teaching approach as it is vital for
students to create their knowledgie believel that

€ ité important for them to really, you know, crekt®wledge for themselves. And

you know, what | do is, in class, when | give thieerbuilding plans, | ask them to read,

interpret and analyse the drawing and create what we call a measuring list. Now, as

&M saying, @m using constructivism because when @feegloing that, they are creating
knowledge themselves.,8onstructivism, | think is,@ the best in, in this regard.
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His approach includes the handing out drawings or building plans and encouraging them to
create a measuring list based on itfermation presented in the drawings. This approach
allows students to independently construct their understanding of the mateliied. some of

his counterparts, the lecturer from the fiftistitution does not regularly adjust his teaching
approach. Instead, his teaching methods are informed by his practical experience, suggesting a

consistency in his instructional approach over time.

Lecturers were also asked if they engage with a baseline survey at the beginning of the year to
determine studend&nowledge.The lecturer from the firghstitution indicated that she does

not do a formal or official baseline knowledge assessment among heetirsstudents. The
lecturer from Institutior? indicated that she does informal baseline assessnegutgrlyto

identify hindrances to studeitiearning.The lecturer at the fourtimstitution also does not
engage in any baseline evaluatiofn® assumes that students know certain thiflgs lecturer

at Institution 5 does not apply baseline in his firsar moduleOf thefour institutions, only
onedoes baseline assessments. Thus, it is not common practice among lecturers of the building
measurement on the firgear level to engage with baseline knowledge determination or
assessmenBaseline assessments can be useful and can assist the lecturer in their teaching

approach. It is, however, important to note that some lecturers assume pwedge

From thesedata, Theme 3, it is evident that 1) lecturers prioritize practical applications of
module content, drawing connections between theoretical concepts antrieatcenarios to
enhance student understanding; 2) some lecturers emphasize constructivisunagng

students to actively engage in creating their knowledge through -Joandstivities and
independent exploration; 3cturers establish support structures such as tutor teams to aid
students with questions or concerns related to the imoptoviding additional resources and
guidance as needed and 4) while some lecturers regularly adapt their teaching approaches based
on observed challenges, others maintain a consistent instructional approach informed by
practical experiencdt is also clear that lecturers at the variotitutions invest a lot of time

in their studentd.ecturers encourage active engagement and student participation during their

lectures.

In Chapter 2 gection 2.8, the teaching of quantity surveying, particularly in the building

measurement module, is discussed. Several authors advocate adjusting the teaching approach

in this module to better support students. Suggestions include implementing more active

engagemen incorporating realife examples, organizing site visits, and adopting a learner

centred approach, which implies a constructivist teaching approach (Chan et al., 2002;
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Mohamed et al., 2018; Lueng & Chen, 20@@)pm the findings of the lecturer interviews, it

is apparent that in their current teaching approach to the buid@agurement module at the
first-year level, they do incorporate certain elements of the constructivist teaching approach.
These elements include integrating reakld scenarios, facilitating practical applications,
promoting active engagement and fostgmgmoupwork However, while these lecturers do not
follow a traditional teaching approach, there is very little evidence of a structured or intentional
approach to implementing ndraditional learning and teaching approaches in the building

measurement natle.

In the next section, data from the last theme, Challeagepresented.

5.4.4 Theme 4: Challenges

The insights derived from the data in Theme 4 play a pivotal role in this study, serving as the
focal point for addressing the research problem. Given the dearth of literature concerning the
challenges encountered byst-year students and lecturers within the context of the building
measurement module in South Africa, this methodd®gyimary objective is to investigate

and identify these challenges.

According to the lecturer from Institution 1, the biggest challenge is the large class; it makes
engagement and interactichallenging The other frustration she experiences is students not
attending their classes and then wanting personal attention to catch up on their missed work.
She mentioed,

.. My biggest struggle is actually the large class and, what does frustrate me is, students

that dort come to class and then, they want personal attention, you know, at, at some
crunch time or whateve¥

She emphasized the importance of the Building Technology, Building Services and Building
Science modules, consistently referencing and aefssencing their content as these modules
run in sync with each other and support the building measurement modsjste her efforts,
students stiggle to connect meaningfullyetween these moduleStudents tend to put these
modules in little silos, and she iterates that the quantities moduletstand on its own. She
elaborated

€ | enforce that by repeating it almost literally in every lecture thétl e s peci al |

when we get onto the measurement rules, for instance, | would say that, look in the
building technology class you are doing, because to illustrate the measurement rules is
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almost like a Building Technology lecture, because you got to explain to the students
where, you know, what, what is this that@emeasuring and why do we put certain
things in the description and so on, you know. | will always erefesence because

our curriculum is, is designed in such a way that what happens in the Building
Technology class is just a little bit ahead of wHendame things are measured

Echoing this sentiment, the lecturer at the second institution chgregt poinéd out that
students face challenges in linking modules with the building measurement pmaiieas

the Materials and Methods module, which sitinificantlyassist in their understanding of the
building measurement modulBurthermore, she mentioned that students do not understand
what they are measuring; they struggle with 2D and 3D visualisation, which contributes to the
lack of understanding of measurable items of a stradn her class, she also experientiee
influence of the language barrier among studeBtsee mentioned that the lack of prior
knowledge is sometimes frustrating for studerB®e also mentioned the challenge of
presenting the modul®Vith the available technologwhereonemight need multiple screens

to display the drawings and the measurememdsometimes students also struggle to adapt

to the use of technology.

The lecturer frominstitution four agre@ with the lecturerfrom the first institution and
mentioned that her biggest challenge is the large class and the wide range of preparedness
levels among the students, and the lack of prior knowledge and experience, which she refers to
as common knowledge or knowledge about ganénhings. Similar to the lecturers of
Institutiors 1 and 2, the lecturer at Institution 4 agteed suggestdstudents should be forced
to establish connections between modules, specificatidules such as Drawings and the
Building Technology module§he explaird,

€ ité almost like we need to force the link, like this is how it is, they link with one

another because they dibmake the link themselvés
Institution 5 lecturer reported that his biggest challenge is the lack of stGdbility to read
and interpret construction drawingsdean understanding of the rules of measurement and the
Standard System of Measuring Building Work docum@&aing proactive, the lecturer at
Institution 5 personally undertakes teaching students about drawings and building technology
in his building measurement module as he strongly believes that students cannot measure what
they cannot see. He explanh

e | find myself having to teach technology first before you can teach quantification

because you need to analyse the, the drawings before you can start measuring. | always
say to my students, you cannot measure what you canndt see
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Lecturers across institutions highlight the difficulty of engaging with large clasises
frustration of students missing classasi then seeking individual attention to catchTugere

is a recurring theme of students struggling to connect various modules, such as Building
Technology, Building Services, and Building Science, with the building measurement module,
despite efforts from lecturers to emphasize the interconnectednisesefmodules, students

often struggle to integrate their learnirstudents encounter challenges in visualizing and
understanding 2D and 3D representations of strucaurémterpreting construction drangs

and measurement rules, this lack of visualization and understanding poses significant obstacles
to learning within the building measurement modukscturers also mention the influence of
language barriers among students, particularly in understanding technical terminology. One
lecturer experiences challenges in presenting the module content using available technology,
especially when multiple screerere required to display drawings and measurements
effectively. Lecturers expressi concerns about theide range of preparedness levels among
students entering the building measurement moahiehincludes a lack of prior knowledge

and experience, particularly in general knowledge.

Table 510 belowsummariseshe data collected from focyggoup discussions with firgtear
students and semsiructured interviews with lecturers. From this information, it becomes
apparent that both students and lecturers highlighted several challenges. It is intriguing to note

that there are similar challengeported between them.

Table5.10: Key Challenges Identified

FocusGroup Discussion (students) SemiStructured Interviews (lecturers)
Gap and a big jump from schooluaiversity. Confirmation of articulation gap among figtar
students entering higher education for the f
time.

Students feel underprepardtey feel they were Students want to be spofed and babiedthey
babied at school, and the school system is lel are entitled and not curious
them down, now they are dependent on lectur

The basic school system is failing the stude
quality of schooling education is seeming
getting worse every year

The use of technology is foreign to sostedents The use and availability of appropriate technolc
who havenothad access to it before to lecture is a problem
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Students struggle to make connections betw
modules and realise the interconnection of
curriculum

Lack of site visits

Students would like peer interaction in the tuto
classes

Too many students in the class, and thus ques
donnotget answered and students are afraid to
guestions in this large class

Some students are afraid to ask questions in ¢
due to the large class and many students

The workload of the module is too much

The pace of instruction from the lecturer see
too fast

Social, academic and economic challenges
managing a budget, having a lot
responsibilities, and feeling alone and far av
from family and friends

Terminology of the module is hard

The building measurement module is a challer
theory and newoncepts are hard

Students lack prior knowledge and find
frustrating

The lecturer assumes prior knowledge and
also frustrates the students

Students struggle to make meaning
connections with other modules such as Build
Technology, Drawingstc.

Large classes are problematic and make ac
engagement a challenge

Friction among quantity surveying ar
construction  management  students w
observed, mainly differences in attitude tova
the building measurement modul@onstruction
Management students do not feel the need for
module.

Lecturers experience a big disparity in t
preparedness and prior knowledge level
students in their class.

Students struggle with terminology and formu
and measurement rules

Students camot interpret or read constructic
drawings

Students donot understand what they al
measuring

Students are Hprepared, underprepared and h:
no or limited prior knowledge

Lecturers assume prior knowledge and gen
knowledge of certain things from students.
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Students camot visualise 2D and 3D images a1 Students struggle to visualise 2D and 3D imag
drawings

Time management skills and scheduling ar Students donot have a feeling (aptitude) fc

problem for students buildings or the (construction/built) environmei
which hinders their understanding of cert:
concepts related to the built environment.

Different languages between students seem t Language barrier among students and betwee

a problem. lecturer and the studentSometimes student
understand concepts better and faster w
explained to them in their first language

Perceived preparedness and expectati Lack of critical thinking skills and curiosity
Students feel prepared, but when they enter hi

education, they realise their expectations

unrealistic and they are not prepared well enot

Students tend toverestimateheir preparedness

When comparing these findings with the existing literature, several similarities emerge.
However, the contexts differ due to the challenges being addressed in either the broader
building measurement module, not exclusive to fpesr students, or specifto firstyear
students in generaftather than specifically within the quantity surveying programAs
illustrated in Chapter 1, Figure 1.1, the depicted knowledge gap emphasizes this contrast.
Similar challenges include the heavy workload within thédng measurement module, the
rapid pace of instruction, student struggles with module content, difficulties with measurement
rules and calculations, limited comprehension of construction technology, and issues with time
management skills (Ostrowski, 20I0ynji-Olayeni et al., 2016; Gurmu & Mahmood, 2020;
McDonnell 2010; Lee 2013; Tunplayeni et al., 2021; Gurmu et al., 2021). In contrast to
these common challenges, no evidence could be found to spppistilarissues identified in
previous studies, such as difficulties in managing group assignments, teaching styles that
hinder comprehension, and lack of exposure to software anentevactive lectures
(Ostrowski, 2010; TunjDlayeni et al., 2016; Gurmu & Mahmdo2020; McDonnel, 2010;

Lee 2013; TunfOlayeni et al., 2021; Gurmu et al., 2021). This disparityhirbe attributed to

the broader focus of these studies, which did not specifically targeydmststudents.

Following the thorough dissection, analysis, interpretation and presentation of data collected
from the first methodology in the preceding section, the subsequent section orgasees th

data into four metéthemes.
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5.5 THEMES EMERGING FROM THE DATASETS

When taking a step back to look at data obtained from the baseline duoveyhe focus
group discussions among figear students in the building measurement module, as well as
the semistructured interviews with the lecturers of this module, Aietanes werestablished
Creating themes from the qualitative involves a systeraatdysis proces Themes serve as
overarching concepts or ideas that capture the essence of theadatgsé the data to identify
recurring patterns, topics or conceptd graerge from the different datasetBowing for data
triangulation Before diving into analysis, | familiemed myselfwith the data by reading and
re-reading it; this process h&gmeto understand the context, nuances, and overall comtent.
staredby coding the data and systematicdgligelling segments with descriptive codédter

the initial coding phase, | idengfd patterns or connections between different cadasmight
involve recognizing similarities or differences and noting recurriegis or topicDrawing
from the identified patterns, | generdtihemes that are broader than individual codes and

represergdthe main topics or issues that emerge from the datasets.

The four key metahemes that emerged from the data gathered in the first methodology
includedpedagogy, environment, content and prior knowledge and Ekitlh of these meta

themesarediscussed in the next subsections.

5.5.1 Pedagogy

The first metaheme identified is that of pedagogy. Methodol@y e findings indicate a

clear awareness among both students and lecturers of an articulation gap within-yearfirst
cohort entering higher education. Students noted a significant gap or leap between
matriculation and the first year of higher educati@nother noteworthy discovery was the
shared belief among students and lecturers that students arefepaturing their school
years, leading to dependency on teachers. This dependesistspi@rhigher education, with
students expecting to be spekaal by their lecturers. All participants unanimously agdrbat

the basic schooling system fails to adequately prepare students for higher education,
contributing to this dependency, which worsens yeaAwother significant finding,
particularly emphasized by lecturers, is that students struggle to establish meaningful
connections between their modules, particularly those supporting the building measurement

module, such as Building Science,ilding Technology, Materials and Methods, €tbe use
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of technology among students and lecturers is also problematic to a certain &ikgevisits

also seem toequireimprovement.

5.5.2 Environment

The second prominent metiaeme derived from the data collected through the first
methodology is that of the learning environment, encompassing various issues and challenges.
Both students and lecturers reported that classes &eeser, leading to difficulties in
adequately addressing questions or concerns. Students expressed concerns about the high
workload and the fast pace of lectures, while some also faced interpersonal friction among
classmates and additional social and econohatienges. Lectursrighlighted the significant
disparities among students, which cdralleng teaching approachélutorial classes and the

setup and presentation thereof enjoyed much attention in the discussions among the students

and lecturers.

5.5.3 Content

Thirdly, the content mettheme was established, encompassing challenges related to the
building measurement moddkecontent. Students find the content of this module challenging,
especially the terminology, theory, formulas, and the application of measurement rules.
Additionally, students struggle with understanding the new concepts introduced in this module.
Lectures believe that students catread or interpret construction drawingsrectlyand do

not understand what they are measuring.

5.5.4 Prior Knowledge and Skill

The final metatheme, concerning pricknowledge and skills, addresses studelask of
preparedness upon entering higher education. Lecierpectation of students possessing
prior knowledge proves problematias mentioned by both students and lecturers. Despite
studenté confidence in their preparedness for higher education, they often realize their
inadequacies upon enrolment. Students often exhibit a high level of perceived preparedness,
and upon entry into higher education, they are caught off guard and are notgretase
challengs include studeriisnability to visualize 2D and 3D images, understandofg

buildings and the built environment, and deficient time management skills. Language barriers
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also present a significant hurdle. Lecturers further chataleficiency in studendscritical

thinking abilities and a lack of curiosity in learning.

5.6 CHAPTER SUMMARY

Data were gathered from three distinct data points in the first methodology. As explained in
Chapter 4, this study empleg two distinct yet complementary methodologies due to the
absenceof contextual knowledge and understanding regarding the pedagogical challenges
encountered by firsgear students and lecturers in the building measurement module at South
African universities. Upon identifying and delineating these challenges, the second
methodology, employing acasestudy design, investigate the implenentation of
constructivism as a teaching approach, with specific reference to Vy@otgkgory of
sociocultural development and the application of key concepts of this theory, such as
scaffolding, zone of proximal development and the more knowledgeable other.

The baseline survey provided vital information about the demographics and student profile
determining prior knowledge, experience and exposure to key components of the quantity
surveying profession at large atite building measurement modulEhis baseline survey
confirms that students feel underprepaathave limited prior knowledge, experience and
exposureexcept for a few individual senior studerfgidings from the baseline survey speak
mainly to the first sulsesearch question on preparedn&ss; findings and deductions from

the surveys include that the majority of the students in the building measurement modules are
between 18 and 19 years old, and there are, to some extent, certain misconceptions about the
profession of quantity surveyin§tudents study quantity surveying mainly because of family
associationsthey have limited prior knowledge, experience and exposure to various related
elements to the building measurement module, such as the construction industry and quantity
surveying profession. However, knowledge and experience of construction drawirsgsiend

are betterStudents did not exhibit a high level of general knowledge about quantity surveying.
There are some discrepancies between the three institutions regarding knowledge of certain

measurement module elements, as depicted in Table 5.6.

From the focugyroup discussions, it seems students decided to study quantity surveying based
on family association; #sedata correlate with data from the baseline sur@&uydents feel
underprepared when they enter university; thelievethat school does not prepare them

enough for the transition into higher educatioesttiata correlate with that of the survéye

201



focusgroup data also revesl various challenges experienced among -ffesdr students,
which, in addition to their underpreparedness, creatbsiliengingdfirst year.Across all three
institutions, students find the building measurement model enjoyable, and they understand the
purpose and importance of this module; however, this module remains difficaéistudents

have limited prior knowledge and are underprepared.

In sum, from the interviews with the lecturers, lecturamsre in agreement about the
importance of industry experience when presenting the building measurement mabeule.
lecturers indicated they experiedogarious challenges in teaching the building measurement
module. Senior students are noticeable in class and perform better than their younger
counterpartsThe lecturers among the firgear students experience a clear articulation gap;
despite the various challenges, the lecturers of this modulgaastonate and committed to
their teaching.

This chapter presented the results and findings of the initial methodology emjplalged
convergent mixed metho@mploying a multimethod research approadbiven the absence

of contextual knowledge and understanding regarding pedagogical challenges faced by first
year students in the building measurement module at South African universities, it was
imperative to investigate several critical issues. Theseudetl assessing the current
preparedness levels of firgear students entering higher educatigientifying challenges
experienced within the building measurement module by students and lecturers, and evaluating
the effectiveness of current teaching approaches. Such insights are pivotal for proposing and
testing potential solutions to these challes)getably the application of Vygotsisytheory of
sociocultural development, focusing on the concept of scaffolding and if all challenges were
known and identified, only the case study had been implemented, but unfortunately, minimal
datawereavailable o this specific matteialuable dataveregathered using a baseline survey

and focusgroup discussions among figtar students and sestructured interviews with
lecturersThis vital information will inform the teaching interventions applied inddestudy

design, which will be presented in Chapter 6.

The metathemes identified from the initial methodoldgythree distinct data sources serve
as crucial guides for informing teaching interventions in the subseqgasestudy design.
Given the limited contextual understanding of pedagogical challenges encountered- by first
year students in the building measurement module, thesetiest@s are invaluable. This
research aimdto address these challenges within the module atyiat level. The emergence
of various challenges from the collected data emphasizes the importance of utiezetath
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to implement teaching interventions in ttesestudydesign. Specifically, the application of
Vygotskyds sociocultural development theory, particularly the concept of scaffolding, will be

assessed tsupporffirst-year students and enhance their learning experience.
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CHAPTER 6
RESULTS AND FINDINGS
METHODOLOGY TWO 1 CASE STUDY

6.1 INTRODUCTION

The data obtained from the first methodology, as presented and discussed in Chapter 5, served
as the foundation for informing the second methodology, namelyatbestudy design. This

chapter provides an overview of the four teaching interventions (see detailed explanations in

sections5.2 6.5) implemented within theasestudydesign. This case study took place at one

institution with 26 firstyear students enrolled for the building measurement module
(BMQR1504).The four teaching interventions were implemented over ten weeks in the second
semesteof the 2023 academic yeavith two to three weeks in between the interventidhe.
teaching interventions were planned to fit in with the existing curriculum and only focused on
adjusting thdearning and teachingethod and not alter the curriculum

In Figure 6.1, the second methodology is illustrated to remind the reader about the intricate
multi-method methodology used in tlsidy.

MULTI-METHOD RESEARCH APPROACH

—

CONSTRUCTIVIST

CASE STUDY

OBSERVATIONS REFLECTIONS PRE/POST-TESTS

Figure 6.1: Multi-Met hod Research Approach: Met hodol og

The purposef employing a multimethod research approach stems from a lack of contextual

knowledge and understanding of figggar pedagogy within the building measurement module

at South African universities (see also Chapter 4ttataieddiscussion on the methodologies

and Chapter 5 for data collected from the first methodology). The second methodoledy aim
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to address the challenges identified in Chapter 5, drawing on Vyg@etsiociocultural
development learning theory with critical elements of constructivism and scaffolding.
Following the identification of the challenges as presented in Chapter 5, Table 5.8, some
challenges were selected for inclusion in tlesestudy design, adopting a constructivist
teaching approach that incorporates Vygofskigeory of sociocultural development, including

key concepts such as scaffolding, the more knowledgeable deD)( and the zone of

proximal development (ZPD) explicitly.

Chapter 5, Table 5.8 illustrates the different challenges identified from the data collected in the
initial methodology. Challenges to be addressed igdkestudydesign were chosen based on
their relevance to the firgtear building measurement module curriculum content at one of the
institutions selected for the case study. Additionally, challenges were selected for

implementation, considering the available reses.

Numerous issues and challenges surfaced during thecaliation phase of the initial
methodology, as outlined in Chapter 5. Significant insights andwdrecollected regarding

the challenges and experiences encountered byyéeststudents and lecturers in the building
measurement module across different South African universities. Focusing on identified
challenges, thsedatawere organized and categorized into four overarching theflesse
challenges were systematically categorized into thematic groups, culminating in identifying
four overarching metthemes: pedagogy, environment, content, and prior knowledge and skill.
To addressome of these challenges in the esgaly design, selected thematic challenges
were addressed through a series of teaching interventions grounded in a Vygotskian
framework. Subsequent sections of this chapter introduce and elaborate on the four teaching
interventions implemented over a teeek period during the second semester of the 2023

academic year at a particular institution offering an accredited quantity surveggrgimpme

Each of the four teaching interventions is subsequently presented in a standardised format
beginning with a comprehensivaverview of the teaching intervention, followed by an
explanation of the teaching and scaffolding activities applied and implemented during the
intervention, and concluding with an analysis of the data collected through trengrpost

tests, participant observation, and reflections, all of which contribute to the dataset within the

case study.

A final reflection segment is provided in the concluding section of this chapter. This final
reflection emanates from students, shedding light on particular challenges thahaingd
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implemented and testgulacticallyin the teaching interventions. Nonetheless, students offered

valuable insights into these aspeti®ugh the reflection.

In the next section the identified challengesatidressin the teaching interventions are

presented and discussed.

6.2 IDENTIFIED CHALLENGES FOR TEACHING INTERVENTIONS

In Table 5.8 ofChapter 5, four metthemes are presentguedagogy, environment, content,

and prior knowledge and skill, revealing limited similarities between the literature and previous
research on challenges in the building measurement module. This discrepancy largely stems
from the lack of focus on the firgear level in existing research. As a result, there is a notable
absence of contextual knowledge and literature addressing the learning and teaching challenges
unique to firstyear students in the building measusnt module. This knowledge gap has
identified several new challenges within this context, previously unmentioned in any quantity
surveying educational research concerning-fiestr students. While challenges encountered

by firstyear students in higherdecation and students in general within the building
measurement module were somewhat acknowledged, the specific challenges faced by first

year students in the building measurement module remained unexplored and undefined.

Several challenges identified in the first methodology of this study were chosen to undergo
testing and application in tlmsestudydesign of Methodology Two. These challenges were
addressed through diverse teaching interventions rooted in Vyg@etsigciocultural
development theory, mainly focusing on concepts like scaffolding, the MKO and the ZPD. The
effectiveness of these interventions was assessed to ascertain their potential for the identified
issues and to explore the feasibility of estabtighafacilitation framework to enhance the

learning and teaching difst-yearstudents in the building measurement module.

The following challenges were chosen for thasestudy desigris application.Table 6.1
illustrates the four teaching interventions related to the module content (see column two), the
applicable metdhemes (se€olumn 3) and, in the last column, theelectedchallenges

addressed in the four interventions.
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Table6.1: Identified Challenges to be addressed in the C&seady

Interventions Module Meta-Themes
Content
Section
#1 Superstructure Pedagogy
brickwork
Content

Environment

Prior
Knowledge
and Skill
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Challenges Addressed in Intervention

Students struggle to make meaning
connections with other modules such
Building Technology, Drawings, et
Students struggle to make connectic
between modules and realise 1

interconnection of the curriculum.

Students struggle with terminology ar
formulas and measurement rules.

The building measurement module
challenging; theory and newoncepts are

complicated.

Some students are afraid to ask questi

in class.

Time management skills and scheduli
are a problem for students.

Students are Hprepared, underprepared
and have no dimited prior knowledge.
Students lack prior knowledge and find

frustrating.

The lecturer assumes prior knowledge ¢
this frustrates the students.

Language barrier among students and
between the lecturer and the students.
Sometimes students understand concej
better and faster when explained in thei
first language. Different languages

between students seem to be a problen



#2 Floorfinishes

and

applications

#3 Ceiling finishes

and

installations

Roof

construction

#4

Environment

Content

Prior
Knowledge
and skill

Pedagogy

Environment

Prior
knowledge
and skill

Pedagogy
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Some students are afraid to ask questi

in class.

Students cannot interpret or re
construction drawings
Students do not understand what they

measuring.

Students ardll -prepared, underprepare
and have no or limited prior knowledg
Students lack prior knowledge and find
frustrating

Students struggle to make meaningful
connections with other modules such as
Building Technology, Drawings, etc.
Students struggle to make connections
between modules and realise the

interconnection of the curriculum.

Some students are afraid to &

guestions in class.

Students lack prior knowledge and find
frustrating. Students are -tirepared,
underprepared and have no or limited pi
knowledge.

Lack of site visits.

Students struggle to make connectic
between modules andrealise the
interconnection of the curriculun
Students struggle to make meaning
connections with other modules such

Building Technology, Drawings, etc.



Environment -  Some students are afraid to ask questi

in class.
Prior - Students struggle to visualise 2D a
knowledge 3D images.
and skill - Students are prepared, underprepare

and have no or limited prior knowledc

Table 6.1. linked with the already stipulated stisdyrimary objectivgsection 1.7, which is

to find solutions to the challenges encountered by-yest students and lecturers in the
building measurement module. However, due to a knowledge gap in this specific domain, the
exact nature and scope of these challenges were initially umkpoampting the utilization of

the first methodology to explore the challenges furthike casestudy approach in the second
methodology seeks to assess the effectiveness of different teaching interventions grounded in

Vygotskyds theory of sodcultural development, as explained in Chaptee8tion 3.4.

In the next section, the first teaching intervention is explained, and the appdiffdiding
activities are also explained and discusdedsection 6.2.3the data collected from this
teaching interventioarepresentedData from preand postests, participant observations and

reflection are presented.

6.3 TEACHING INTERVENTION 1 (Superstructure Brickwork)

In the firstintervention, the content topic of superstructure brickwork was discusedeta
themes of pedagogy, content, environment, and prior knowledge and skill are addressed.
specific challenges identified and selected from Table 5.8 are presented in Table 6.2nbelow.
the third and fourtieolumns of Table 6.2 belowhe metathemes and the challenges addressed
throughInterventionOne are indicated and groupdebur metathemes are addressed with
eight challenges being addressed throughitiésvention. In suisection,6.3.], the teaching
interventions are explained, and in sect0.2 the scaffolding activities implemented in the
first intervention are presented and discussedection presents the data obtained from this
intervention.Data from the preand postests, reflections and observations are presented and

discussed.
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Table6.2: Teaching Interventionl: Meta-Themes and Challengesddressed

Interventions Module Meta-Theme
Content
Section
#1 Superstructure Pedagogy
Brickwork
Content

Environment

Prior
Knowledge

and skill

S
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Challenges Addressed in Intervention 1

Students struggle to make meaning
connections with other modules such
Building Technology, Drawings et&tudents
struggle to make connections betwe
modules and realise the interconnection of

curriculum.

- Students struggle with terminology ai
formulas and measurement rules.

- The building measurement module is
challenge; theory and new concepts
hard.

- Some students are afraid to ask questi

in class.

- Time management skills and scheduli
are a problem for students.

- Students are Hprepared, underprepare
and have no or limited pridcnowledge.
Students lack prior knowledge and finc
frustrating.

- The lecturer assumes prior knowled
and this frustrates the students.

- Language barrier among students ¢
between the lecturer and the studel
Sometimes students understand conc:
better and faster when explained to th
in their first language. Differen
languages between students seem to

problem.



Baselne Krowledgqe Deteymmnation

In Table 6.2 the matthemes of pedagogy, content, environment and prior knowledge and skill

are addressed&pecificchallenges are addressed thought the implementation of Vygetsky

theory of sociocultural development, with specific focus on scaffolding, MKO and ZPD.

6.3.1 Teaching Intervention 1 Explained

The first teaching intervention started with distributing a worksheet among students (depicted

in Figure 6.2)(see Appendix 15Jhis worksheet outlined the specific learning outcomes and

relevant studymaterials applicable to the content and was designed to assist students in

following the discussion and lecture on superstructure brickwork.

Worksheet : Intenention 3

DESCRIPTIVE QUANTIFICATION

BtTE: 11 AnaZOZ!J&quummnBrldmork-UnltS]Sl‘UDENTNO: j

LEARNING OUTCOME(S):
1. After completion of today's dlass students will understand busic superstructure buildi
elements of a simple single-story structure and be able to mmn’:‘)fcw l:!sfv.‘ elemen’:z
2. Students will also be able to identify applicable SSMBW rules

W‘M/m@s

L. Architective,/Building Construction and Graphic Standards (Andre Grobbelaar)
2. Measuring example #1 and presentation notes on Blackboard

3. SSMBW (Standard System of Measuring Building Work Document)

4. Stationary including scissors and glue

SUMMARY OF TASK(S):
Students will engage in a practical example, a theoretical overview, an informal assessment, and
L @ class activity,

Please see below questions and instructions:
Ql: In your own words please describe the follpwing elements (Please use an (llustration as well)

1.1 One brick wall (OBW) Dlustration:
1.2 Half brick wall (HBW)
1.3 Gable wall
M
\r\c:\cpcnd et
1.4 Beamfilling Wor K
1.5 Two courses above cefling level

Q2: Under which_trade(s) does “Brickwork in Supergtructure” fall?
Q3: In what unit do we measure *Brickwork in Sup structure"?

Q4: On a scale from 1 - 10 (where 1 is the least 10 is the most), how would you rate

[-our current knowledge about superstructure byickwork and measurement thereof?

{

Neaswenert of norventbons

i

Q5: Students do self-assessment on Q1.

Qg_i In mxg?-%fli%ﬁ;ﬁc\t m&mgprmd?d in class) Wlustrating SCA‘F\ 'DH\I“
*sniselo. 41

J

ckwork in Superstructure.” Create a collage with annotations for

<aver- \chl N
Q7 Powu-PoIX& presentation by lecturer on Superstructure MWKSM#%\ 0\\:7 :5
2 e
Q8: Measurement Example #1 i g
8.1 Drawing - overview & discussion Ae=tive engag ermen ) pﬁ%\d\
8.2 Measurements on drawing - overview & discussion Ao & engrg t Ak ] :
8.3 Dimsheet discusslon of &calculations Lecturer- Led
8.4 SSMBW rules discussion and application  Active ehgagerren |
QV: Students measure HOUSE 2 on their own (provided In class) 'Fq%cc\ N '@ \d’\
9.1 Discuss the drawing In groups. Pecr | Secial Engagenwen

9.2 Measure example 1.1 on your own on the provided dimsheet for submission.
\V\depchdoﬂ: wovl 5
Q10: Reflection Exercise POST

On a scale from 1 - 10 (where 1 is the least and 10 is the most), how would you rate your -@T
e now aboul superstructure brickwork/and measurement? \h dependen }

N TEACHING ACTIVITIES: worlks

To what extent did the following teaching activities help you understand today's work? In other
words, the effectiveness of activities (where 1 1§ the least effective and 5 is the most)

- Groupwork activities (self-selected) 1
- Collage activity 1
- PowerPoint presentation 1
- Example Discussion 1

Were you able to make the connection b n ! and their applicable
W rules?

3
3
3
3

[SINTere
b
VL un

Which activities helped you most to make this cofinection?

Were you able to finish the various class activiti¢s within the given time?

7

‘QUESTIONS/COMMENTS I MIGHT HAVE: NEW TERMS LEARNED:

Figure 6.2: Teaching Intervention 1 Worksheet
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As depicted in Figure 6.2, the initial section of the worksheet facilitated a baseline knowledge
determination througlndependent work by the students (@Q#). Determining base line
knowledge can assist significantly in the teaching apprdagine-test (Q4) was conducted to
provide empirical data for evaluating the efficacy of the teaching interventions. After the
lecture, students underwent the prest (Q10), allowing for comparison to assess the
effectiveness of the interventiorfaurthermore, the worksheet encompassed several teaching
activities, denoted as scaffolding, highlighting three layers of scaffolding@g6alongside

a faded scaffolding activity integrated into the lecture (@8)ndicated on Figure 6.2, students

are involved in independent activities, social interactions, peer collaboration, and active
engagement during the lecture, including segments of discussions and presentations led by the
lecturer. This approach, emphasg active participation and a studer@ntredapproach, it
remains consistent throughout the lecture.

The scaffolding activities are explained in detail in the segtion, as this is core to the study.
Scaffolding is central to Vygotsky theory. As explained previously in Chapte(s&ction
3.4.4), scaffolding can be defined as a process of support given to a student to accomplish tasks

until the student can achieve them on their own.

6.3.2 Scaffolding Activities Explained: Intervention 1

Figure 6.3 depicts the various scaffolding activities applied in the first teaching intervention.
Three layers of scaffolding, in order words, three different teaching activities (Figure 6.2, Q6
Q8) are applied and a faded scaffolding activity (Q9) is also applied in the teaching
intervention.As presented in Chapter 3, scaffolding involves employing various instructional

techniques to lead learners towaadmore profound understanding of the content.

—

Faded scaffolding

—
—

A o
2

—
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Figure 6.3: Scaffolding Activities: Intervention 1

6.3.2.1 Scaffolding 1L Collage Activity (Peer and social engagement)

For the first scaffolding activity, a groupwork session was presented where students were
tasked with creating a collage using images sourced from old magazines provided by the
lecturer. Specifically, they were directed to compose a visual artwork (oagespemploying

the magazine clippingsentredaround the content topic of superstructure brickwork. The
primary purpose of the first scaffolding activity was to activate studgmisr knowledge
related to the content topic of superstructure brickwook tiis activity, groups were allowed

to form naturally based on sealélectionPeer and social interaction are significant to construct
knowledge, this is the foundation of Vygotgkytheory gection3.4), which underscores the
pivotal role of social interaction in cognitive developmdiite overarching aim of the collage
activity was to activate prior knowledge and to evoke visual representations pertinent to the
content topicAfter studentdhhadcompleted the activity, an informal feedback discussion was

held on their work.

6.3.2.2 Scaffolding R PowelPoint Presentation (Lecturded)

After the selfselected groupwork activity, the lecturer presented a PowerPoint presentation of
all measurable items for superstructure brickwork (simple single story structure as per
curriculum) based on the Standard System of Measuring Building Work B®8MThe

primary purpose of the second scaffolding activity was to help students understand the
SSMBW and the applicable measurement rules. Various illustrations and pictures were
included in the PowerPoint presentation and the applicable SSMBW rulesidcobuhe
possible knowledge gained from the collage activitye main purpose of this activity was to

help students understand the rules of the SSMBW and make the connection between the

measurabl&éems and the measurement rules.

6.3.2.3 Scaffolding BMeasurement Exampletouse 1 (combination of lecturézd and active

engagement)

Once the PowerPoint presentatiadfinished, the students and the lecturer worked through a
measurement example together and discussed all the measurable items for superstructure

brickwork and the rules applicable to the measurable ité&mi#oor plan, measurements,
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dimsheets and applicable measurement rules were discussed in detail during the example.
Students had hardcopy examples with them provided by the lecturer to follow the discussion.
Students were requested to make notes on the floor plan and the dimsheets as the lecturer shared
the drawing on a projector scrediis was an active engagement session between the lecturer
and the students as well as among the students. The main purpose of the third scaffolding
activity was to help students understand the rolése SSMBW and to help them understand

what they are measuring related to superstructure brickwork.

6.3.2.4 Faded scaffoldinig Students measure on their own (peer and social engagement and

independent work)

Following the example discussion, students were assigned to measure a different example
individually. They were provided with a floor plan and dimsheets to execute the activity.
Although each student was responsible for their takiifigon their dimsheets, they were
permitted to collaborate within groups to discuss the floor plan and measurable itesredule
calculations.Faded scaffolding is a pedagogical approach where support for the student is
gradually removed, enabling them to complete the taskeméve the outcome independently
(Murray & Arroyo, 2002) In this activity, the lecturer was available to answer questions, and
group members could also provide assistance. However, this support was temporary, requiring

students to eventually engage in the measurement activity on their own.

The data obtained from the first interventamepresented in the next subsectiBne and post

tests, participant observations, and reflection data are presented.

6.3.3 Data Obtained from Intervention 1

Significant and invaluable empirical data were meticulously collected during the initial
teaching intervention. The subsequent section presents the gathered data, the majority of which

arequalitativeby nature.

6.3.3.1 Preand Posttest data (N=18)

The first section of the worksheet (Q10) included a baseline knowledge determination and the
pretest (Q4). Students were prompted with specific questions on superstructure brickwork and

construction to engage their thoughts and tap into their existingremmdknowledge base about
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superstructure brickworklhe primary aim of conducting prand postests is to assess the
effectiveness of the applied teaching interventions and activities. After completion of the
teaching interventions, students completed the-fgsst (Q10). These two values were
compared and the data retrieved from the anel postests revealed the following:

Six students reported an increase in their knowledge and understanding. In comparison, four
students noted a decline, afide students reported no change in their knowledge and
understanding of superstructure brickwork after the teaching interventions. Three students did
not respond to this questiomhis encounter of measuring prand postecture knowledge

might be the first for students with such an information request, leading to a possibility that
they didnot grasp the question entirelievertheles, the majority of the students reported an
increase in their knowledge from before the lecture to after the implementation of teaching

interventions. Therefore, it can be concludleat the interventions were effective.

17%
33%

28%
22%

Increases= Decline = Remain Sam= No answer

Figure 6.4: Pre- and Posttest Data: Intervention 1

6.3.3.2 Student Reflection Intervention 1 (Independent work)

The final section of the worksheet included a section dedicated to student reflection. It
comprised Likert Scale questions as well as egrahed questions, thereby offering both
guantitative and qualitative data. Subsequently, the questions and several responses to the

reflection section are presented below.

When asked about the most effective teaching activityMost students expressed that the
measurement example discussiSoaffolding 3), which involved active engagement between

the lecturer and the students, significantly enhanced their comprehension of the measurement
rules and material. Following closely in effectiveness was the PowerPoint presentation
(Scaffolding 2) and the setheasure groupwork activity (faded scaffolding), which were

deemed equally beneficial in their learning. However, the colletiyts (Scaffolding 1), was
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perceived as the least effective teaching activity in facilitating their learning préotestact
that students did not experience this teaching activity as helpful was interestiog |

expected it to be a helpful learning experience.

When asked if students could make a connection between measurement elements and
their applicable SSMBW rules, 16 students indicated they could successfully connect the
measurable items and the applicable measurement (SSMBW)Qulgone student indicated

they could not connect the measurable items and the applicable SSMBW rules.

When asked which activity helped the students the most to make this connectiongst of
the students indicated that the PowerPoint presentation assisted them the most in connecting

the measurable items and the SSMBW rules.

When tested on their time management capabilitieghe majority (68%) of the students
could not complete the various class (scaffolding) activities within the given timeframe. The
fact that students could not finish the activities within the given timeframes indicates time
management issues among studemtsch were also mentioned and acknowledged by students

and lecturers in Methodology One.

In the next section, data from participant observations are presented.

6.3.3.3 Data from Lecturdgbs Observation Notes

The following observations during the lecture were noted by the leciiterobservations

were guided by participant observation prompts fggeendix14).

Table6.3: Participant Observations Notes: Intervention 1
Participant Observation Prompts Participant Observation Notesi Lecturer

What was the atmosphere in the class like Upon receiving the worksheets, studeayipearec

today? overwhelmed by the task at harithe worksheei
format seemed to contribute to studériigzlings
of being overwhelmed.

During the baseline knowledge determinati
some students shared some information that c
slightly influence the outcomes of the basel
assessment and prior knowledge determinai

216



However, this does not hold any significe
consequences for this study.

In the selfmeasure activity (faded scaffolding
students exhibitedslow work paceand appeare
flustered and overwhelmed, resulting in
inability to complete the measurement activ
within the allocated time frame. Students seen
struggle with time management.

Are students interested or bored? During the collage activity, students demonstrg
sociability and enjoymentwith language not
posing an issue;however, they struggled wit
pacing, adhering to time constraints, and finish
the activity in the allocated timeframe.

What are my general observations of todagg Overall, students slow work pace was a

class? recurring  observation  throughout the
activities. Another noteworthy observation by ti
lecturer was theabsence of any language
barriers or issues among the students especiall
during the collage activity where peet
engagement was significant . This issue
language among students was mentioned in
lecturer® interviews and student focus groug
however it was not supported with th
observation of this student cohort.

Do | feel that | have achieved todags goal Yes
and outcomes?

What can | do better or differently next Create a separate worksheet and lesson plan
week?

6.3.3.4 Data from Lecturé Reflection

After the lecture, | reflected upon all the activities and experiences during the lecture,
highlighting several critical observationkhe effectiveness of the PowerPoint presentation in
facilitating student learning, particularly in establishing connections between measurable items
and SSMBW measurement rules, is evid8tudentépreference for PowerPoint presentations
may stem from their familiarity with this format, which is often associated with traditional
learning methods. To address the issue of studentsedm overwhelmed at the beginning of

the lecture, a structured lesson plan for the lecturer and a simplified worksheet for students

could serve as practical facilitation tools, ensuring students do not feel overwhelmed by the
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extensive document. Furthermore, stud@siigiggles with time management, as observed in
both focusgroup discussions and lecturer interviews, underscore the need for improved time

management skills among students.

Despite initial expectations, the collage activity did not yield the anticipated learning outcomes,
highlighting a discrepancy between expectation and experience by the lecturer. Additionally,
there is a question regarding the possibility of spreadindoddizig teaching activities over
multiple lectures or weeks instead of concentrating them within a single session. Lastly, the
challenges faced in navigating through the lecture content pose a challenge for the lecturer,

warranting further considerationdpotential adjustments to the teaching approach and tools.

Table 6.4 summarises the challenges addressed during the different teaching activities, along

with the corresponding findings of these activities in response to the identified challenges.

Table6.4: Possible Solutions to Challenges: Intervention 1

Meta- Challenges Teaching Activity Findings of Teaching

Themes

Pedagogy

Addressed in
Intervention 1

Students struggle
to make
meaningful
connections with
other modules
such as Building
Technology,
Drawings etc.
Students struggle
to make
connections
between modules
and realise the
interconnection of
the curriculum.
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Intervention

Earlier in the semester,
students attended a site
visit (for the Building
Science Module) where
brickwork construction
was underway on site, an
students reported they
were able to make a
connection between the
content discussion of the
Building Science Mdule
and the content of the
discussion today in this
module.Through
prompting from the
lecturer connections can
be made to other
modules. Effective
communication between
the lecturers is
important.



Content

Environment

Prior
Knowledge
and Skill

Students struggle PowerPoint Presentation
with terminology (Scaffolding 2)

and formulas and
Measurement Example

measurement Discussion (Scaffolding 3)

rules.

The buildi SeltMeasurement Example
€ buriding (Faded scaffolding)

measurement

module is a

challenge; theory
and new concepts
are hard.

Some students ar
afraid to ask
questions in class

Time Collage activity (Scaffolding 1)
management Sel-measurement example
skills and (Faded scaffolding)
scheduling are a

problem for

students.

Students are il Baseline knOWIGdge

prepared, determination (Preand Post
underprepared tests)

and have no or

limited prior

knowledge.
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Students reported in their
reflection section about
the value of the teaching
activities. The PowerPoin
presentation being the
most helpfulteaching
activity which helped the
students to make
connections between
measurement rules and
items. The example
discussion and the self
measure activity was also
effective in helping
students to understand th
content.

The purpose of creating
group discussions is to
create a safe space wher:
students can ask questior
and not be afraid and to
engage with peers in
learning. In this instance ¢
self-selected group seifp
was implemented and
students seem to enjoy th
socialinteraction as
reported in the
observations and
reflection data.

This challenge is real and
serious and no answer or
solution could be providec
through this intervention.

Further investigation into

next intervention.

Student so
underpreparedness,
limited prior knowledge
and lecturers assumption
of prior knowledge were
addressed in the baseline
knowledge determination.



Students lack It is important to

prior knowledge determine st
and find it baseline knowledge or
frustrating. level of prior knowledge

to be able to build the nev
knowledge on. Data on th
pre- and postest assisted

The lecturer Collage activity (Scaffolding 1)

assumes prior
knowledge and
this frustrates the
students.

Language barrier
among students
and between the
lecturer and the

From this intervention it
was determined that
students in this cohort did
not experience any

ZtUdef:_tS- language barriers among

Or;le Imes themselves or between th
students students and the lecturer.
understand

As reported by participant

concepts better observations.

and faster when
explained to them
in their first
language.
Different
languages
between students
seem to be a
problem.

Throughout Interventiod, numerous valuable insights were gained. Initially, it became clear
that the content of the worksheet should be simplified, indicating a need for decreased
complexity and length. Creating a lesson plan for the lecturer and a corresponding worksheet
for the students may be beneficial. Additionally, the reflection section should be separate from
the worksheet to highlight the importance of reflection within the learning joumnehis
intervention, the key elements of Vygotgkytheory, such as scaffolding, the ZPD, and the
MKO are applicableThe data from the preand postests are evidence of students moving
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through their ZPD with the help of the MKO, which is their peers within the groupwerk set
ups and the lecturer providing support and then fading the support in the faded scaffolding

activity are also evident.

In the subsequent section, the second teaching intervention is introduced and examined. The

discussion follows the same sequence as thatefvention 1.

6.4 TEACHING INTERVENTION 2 (Floor Finishes and Applications)

The second teaching intervention addresses the-tmetaes encompassing environment,
content, and prior knowledge and skills. The specific challentjgserned and selected from
Table 5.8, are detailed in Table 6.3 below. This intervention primarily aims to address the
challenges students face, including hesitancy in posing questions in class, deficiency in
interpreting construction drawings, and lingitprior knowledgeThe content topic of floor
finishes and applications was discuss8dction6.4.1 explains the teaching intervention,
followed by an explanation of scaffolding activities in sectioh.2. Subsequently, section
6.4.3presents the data gathered from this intervention througluptdepostests, observations

and reflections.

It is important to note that while all four teaching interventions were initially preplanned in
response to identified challenges, feedback from the preceding interventions could inform and
potentially alter certain aspects of the planned interventionifMations made for the second
intervention, inspired by observations from the first intervention, primarily involved reducing
the complexity of the worksheet. This led to the creation of a separate worksheet and lesson
plan and the incorporation of a seqta reflection section in the second interventlarTable

6.5 below the metthemes and challenges addressddtervention 2 are presentdthe meta

themes of environment, content, and prior knowledge and skill are addressed.

Table6.5: Teaching Intervention Two: Metalrhemes and Challenges Addressed

Interventions Module Meta-Themes Challenges Addressed in Intervention 2
Content
Section
#2 Floor Environment -  Some students are afraid to ask question
Finishes and class.
Applications
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Content

Prior
Knowled
and skill

ge

6.4.1Teaching Intervention 2 Explained

- Students cannot interpret or reazhstruction

drawings.

measuring.

Students do not understand what they

Students are Hprepared, underprepared a

have no or limited prior knowledge. Studel
lack prior knowledge and find it frustrating.

£ \echurer | 7 for students
lesson Plan: Intenentton 342 Workeheet : Intewention ¥ 2
DESCRIPTIVE QUANTIFICATION ! DESCRIPTIVE QUANTIFICATION - Worksheet
Lesson Plan ’

8 September 2023

appilications and the measurement thereof.

[ LEARNING OUTCOME(S):
1. After completion of today's dlass students will understand basic floor finishes and
|2 Students will also be able to (dentify appilcable SSMBW rules of these elements,

MATERIAL / RESOURCES:
1. Architective/Bullding Construction and Graphic Standards (Ahdre Grobbel
2. Measuring example #1 and presentation notes on BlackBoard

3. SSMBW (Standard System of Measuring Building Work Document) |

[ SUMMARY OF TASK(S):

Students will engage In a practioal example, theoretical overview, an informal assessment dnd
class actiities.

)
)

Please see below questions and instructions: R selie Unouwledq e Deteiminertion
Ql: On a scale from 1 - 10 (where 1 is the least and 10 Is the most) what wouls uruzyourd&

current knowledge abcut floor finishes and application? \nct eperden™ wovic.

Q2: Please provide gnnotations (screed. {loor application/finish. skirting etc) on the section
drawing provided also Indicate the unit of measurement of ench ftem, for submission. He:gv use
colour In your activity. &q%\dvﬁj #»\ Por b‘unkeﬂae achva

Q3: In groups (pre-select by lecturer) discuss the various types of floor finishes and applications

that you are aware of. Share with the dass. Sca-F{e\e! "‘;ﬂ F2 Reev | Sexial e’g’f"‘v\*v
: ath the lecturer on floor finishes and pplications Seaffolalin
Q4: PowerPoint presentation by the er on niehes Jp oy \j

Q5: Measurement Example #1
5.1 Drawing - overview & discussion Active .
5.2 Measurements on drawing - overview & discussion m‘d\@ g q‘
5.3 Dimsheet discussfon of measurements & calculations [Leeturoy - Leel
5.4 SSMBW rules discussion and application Pretive-

Q6: Students measure example #1,2 on their own (provided ) .

6.1 Discuss the drawing in goqup.ﬂ’ ' Sccial ) facted ch%ld‘@
cngT9emen
6.2 Measure example #1.2 on your own on the provid, dﬁnthe‘:t for submission.
LTSN, MWM Wov
Q7 Reflection Exercise | L
A AN

E T&ST

DATE: 8Sep 2023 | Internal Finishes: Floors

STUDENT NO:

Please see the questions and instructions:

Ql: Please provide annotations (screed, floor application/finish, skirting etc) on the section
drawing provided also indicate the unit of measurement of each item, for submission. Pl

ch-FF:ld‘Vj

colour in your activity.

3 %1

Q2: In groups (pre-select by lecturer) discuss the varlous types of floor finishes and applications

Son-FFo\dw\ij *2

that you are aware of. Share with the class.

Q3: Students measure HOUSE2 on thelr own (provided In class)

3.1 Discuss the drawing in groups

foded Scaffold

3,2 Measure HOUSE2 on your own on the provided dimsheet for submission.

Figure 6.5: Intervention 2: Lesson Plan and Worksheet

222

i,




As learned from Intervention 1, the second intervention tsparatevorksheet and a lesson

plan; the reflection sheet was also done separately from the worksheet in order not to
overwhelm the students with information and activitiés.shown in Figure 6.5, the lesson

plan and worksheet were crafted separatsBe Appendix 148). The principal aim of
providing a lesson plan for the lecturer and a worksheet for the students is to introduce a
structured approach to the lectuemabling students to tratke lectureds presentation and

actively participate in the discussions.

The lesson plan serves as a structured approach for the lecturer, and in the first section of the
lesson plan the baseline knowledge determination activity anégtrare indicated (Q1Q2

on the lesson plan instructs the students to engage with the first scaffolding activity, Q3 gives
an instruction to ththird scaffolding activity Q4 is the PowerPoint presentation by the lecturer

on floor finishes and applications, which is referred to as scaffolding activity three. The fourth
scaffolding activity isthe measurement example discussion (Q5) and then in Q6 the faded
scaffolding activity is indicatedThe last section, Q7, of the lesson plan, is the reflection

section.

Thescaffolding activities are explained in detail in the next section, as this is core to the study.

6.4.2 Scaffolding Activities Explained: Intervention 2

Figure 6.6 depicts the various scaffolding activities applied in the second teaching intervention.
Three layers of scaffolding (Figure 6.5, 1@X) are applied and a faded scaffolding activity

(Q6) is applied in this intervention.

—_

Fadedscaffolding

—_

4 Layers ofscaffolding

f
ﬂ
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Figure 6.6: Scaffolding Activities Intervention 2

6.4.2.1 Scaffolding I Annotations on section (independent work and prior knowledge
activation)

In the first scaffolding activity, students were assigned to annotate a sectional drawing of a
structure, focusingpecifically on floor finishes and applications. Additionally, students were
instructed to indicate the unit of measurement for each item and were encouraged to utilize
coloured pencils and highlighters to emphasize important information and items on the
drawing. The lecturer supplied the sectional drawing. This activity was conducted individually
to activate studendgprior knowledge of the guent topic.Most students could only identify
skirtings and floor coverings in the section corredilgspite some slight inaccuracies in unit
measurements, none of the students adhered to the instructions taatdinen the activity

and delineate the various elementscwiour on the section. This lack of compliance is
concerning, indicating that students may not be carefully reading questions or instructions and

are thus overlooking crucidetails.

6.4.2.2 Scaffolding R Group discussion (Peer and social engagement)

In the second scaffolding activity, students wassigned to discuss a range of floor finishes

and applications within designated groups selected beforehand by the lecturer. Subsequently,
each group was required to present the findings of their discussions to the rest of the class. The
primary objectiveof this discussion was to foster active participation and encourage peer
interaction among students. Importantly, the preselection of groups was deliberately
implemented to assess studéragtitudes towards this specific collaborative setup. The

preseleadapproach was done randomly on the attendance list by the lecturer.

6.4.2.3 Scaffolding 3 PowerPoint (Lectwied)

Following the preselected groupwork activity, in Scaffold@gthe lecturer conducted a
PowerPoint presentation encompassing all measurable items relevant to the content topic of
floor finishes and applications according to the SSMBW. The presentation included
illustrations and pictures to supplement the studemderstanding and further build upon their

knowledge and insights obtained from the group discussions. The main purpose of the third
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scaffolding activity was to help students understand the rules of the SSMBW and to help them

understand what they are measuring related to the content.

6.4.2.4 Scaffolding # Measurement Example House 1 (Combination of lectieceand active

engagement).

Similar tolnterventionl, once the PowerPoint presentation was finished, the students and the
lecturer worked through a measurement example together and discussed all the measurable
items for floor finishes and applications and the rules applicable to the measurableé\items.
floorplan, measurements, dimsheets and applicable measurement rules were discussed in detail
during the example. Students had hardcopy examples with them provided by the lecturer to
follow the discussionStudents were requested to meakotes on the floorplan and the
dimsheets as the lecturer shared the drawing on a projector stresnwas an active
engagement session between the lecturer and the students as well as among the students to help

them understand the items they were measuring.

6.4.2.5 Faded scaffolding (peer and social engagement and independent work)

Similar to the faded scaffolding approach in the first intervention, after the interactive example
discussion, students were tasked with individually measuring a different example. They were
furnished with a floorplan and dimsheets to carry out the agtitit unlike the first
interventiords faded scaffolding, students were permitted to discuss the drawing in groups;
however, they were required to measure on their own without assistance from other group

members for calculations and measurable items.

The next subsection presents the data obtained from the second intenfriamd post

tests, participant observations and reflection data are presented.

6.4.3 Data obtained from Intervention 2

Valuable data were collected fromtervention 2, and data from the p@nd postests,
participant observations and reflections are presented in the subsequent subsections. A total of

22 students attended the class.
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6.4.3.1 Pre and Post Tests Data (n=22)

All 22 students who participated in the pamd postest sections of this intervention reported
a significant increase in their knowledge from beforetéfaehing activities and interventions
to after completing thenAn average score of 4.69 out of 10 was achieved in thteptend
an average score of 7.51 out of 10 was achieved in theégststhus it seems the teaching

interventions were proven successful and effective.

6.4.3.2 Student Reflection Intervention 2 Data (Independent work)

During this teaching intervention, students were given a separate reflection exercise (see Figure
6.7).
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Teaching Activity | ENJOYED the
most today:

* Drawing and Annotations
*  Group Discussion on Floors
* PowerPointPresentation
= Example 1 Discussion
* Measurement of House2
*  Reflection Activity

Teaching Activity | LEARNED most
from today:
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Teaching Activity | least enjoyed today and
why?

* Drawing and Annotations
*  Group Discussion on Floors
* PowerPointPresentation
* Example 1 Discussion
*  Measurement of House2
*  Reflection Activity
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Figure 6.7: Student Reflection Exercise Intervention

In the reflection, students were prompted to identify the

teaching activity they found most

enjoyable, the activity from which they learned the most, and to specify the teaching activity

they enjoyed the least. Additionally, they were required to

repaethein they completed the

measurements within the provided time constraints and if they could conduct measurements

independently.

When asked about tmeost enjoyable teaching activity the following was reported:

Table6.6: Most enjoyable teaching activity

N=17 100%
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Drawing and Annotations 2 12%

Group discussion about floors 6 35%
PowerPoint Presentation 2 12%
Example 1Discussion 2 12%
Measurement of House 2 5 29%
Reflection activity 0 0%

From the data presented in Table 6.6, it is evident that students enjoy peer and social interaction
and engagementhis is an essential aspect of the constructitescching approachrlhe
groupwork setup in this intervention was different from the first intervetgignoupwork

setup. In this interventiorS¢affolding 2), the groupwork setup was based on a preselected
basis by the lectureEven when placed in predetermined groups, students invariably seek
opportunities to engage with one another, establishing a social environment that supports
learning. Within this context, they feel comfortable asking questions and benefitingrieom

arotheis perspectives, thus enriching the educational environment.

When asked about tleetivity they had learned most from the following was reported:

Table6.7: Most Beneficial Learning Activity

N=17  100%
Drawing and Annotations 0 0%
Group discussion about floors 2 12%
PowerPoint Presentation 7 41%
Example 1 Discussion 3 18%
Measurement of House 2 5 29%
Reflection activity 0 0%

Thesedata suggest that students learned most from the PowerPoint presentation, and secondly,
the example they had to measure on their own also provided them with a valuable learning
opportunity.Interestingly, the most enjoyable teaching activity was the groupwork; however,

the lecturé PowerPoint presentation was the activity they learned from the most.
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In the reflection question about theaching activity that students least enjoyedsome
students indicated the activity they enjoyed mioshdicating that they dichot read the
instruction.However two students did not enjoy the example discusstmeestudents did not
enjoy the measurement of floors exercise where they had to measure on themestundent
did not like the drawing and annotation activity, one student did not like the groupwork, and

one student did not like the reflection section.

Students were also asked to reflect on their preselected group discussion experience. Most of
them indicated that they had a positive experience. Only one student indicated an

aincomfortabléexperience ending in a group with unfamiliar students.

On the reflection sheet, the final two questions pertained to time management and independent
work. When students were queried about their ability to complete the measurement tasks within
the allocated time, only 11% could do €mce again, time management skills are problematic.
This was also evident in the first teaching intervention.

Did youfinish your measurement work on time? (n¥18

11%

89%

Yes = No

Figure 6.8: Time management skills

When students reported on their ability to work independently, the majority (78%) of them

indicated that they could work independently.

Could you manage to measure on yown? (n=18)
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= Yes = No

Figure 6.9: Independent measurement

In the next section, data from the lectd@sesbservations are presented.

6.4.3.3 Data from Lecturé Observation Notes

The lecturer noted thiellowing observations during the lecture:

Table6.8: Participant Observation Notes: Intervention 2

Participant Observation Prompts

Participant Observation Notesi Lecturer

What was the atmosphere in theclass like The lecturer noted positive observations regarc

today?

Are students interested or bored?

What are my general observations of todags
class?

the groupwork and overall student participatit
with the exception of one group displaying sic
of discomfort. (The class was divided into ¢
groups of three students each, with one gr
consisting offour members). Toddg groupwork
was on a preselected basis, selected by lect
students were unable to select their own gr
members.

levels of
th

Overall, students exhibitedhigh
engagement and positivity throughout
session.

During exercises requiring individual wor
studentsdemonstrated proficiency in working
independently.
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Do | feel that | have achieved todags goal
and outcomes?

What can | do better or differently next
week?

6.4.3.4 Data from Lecturé Reflection

Despiteexperience and preparation as a

managing all aspects of the lecture. The complexities involved in delivering comprehensive

However, there were instances where stud
worked at aslower paceand felt pressured t
complete tasks within the allotted timeframes.

Notably, a significant observation was t
tendency of some studentsrot fully listen to
instructions provided by the lecturer, suggestil
a need for improved attentiveness during cl
activities.

Yes

Next week | want to apply a different groupwc
setup

lecturer, | continue to face difficulties in effectively

instruction while attending to student needs and facilitating engagemeainramongoing

challenge. The question arises whether

it would be possible and beneficial to implement a

standardized framework for all teaching activities and interventi®unsh a framework could

potentially streamline the planning processes, enhanststemcy and provide clarity for both
the studentsnd meIn Table 6.9 below, possible solutions to the challenges investigated in

Intervention2 are presented based on the data collected fromaprepostests, reflections

and participanbbservations.
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Table6.9: Possible Solutions to Identified Challenges: Interventi@n

Meta-
Themes

Environment

Content

Prior
Knowledge
and skill

Challenges
Addressed in
Intervention 2

Teaching
Interventions

Some students are Groupwork activities

afraid to ask
questions in class

PowerPoint
presentation

Students cannot
interpret or read
construction
drawings

Students do not
understand what
they are
measuring.

Students are Hl
prepared,
underprepared anc
have no or limited
prior knowledge.
Students lack prior
knowledge and
find it frustrating.

Pre and postest
activities.

Findings of Teaching
Intervention

Despite the preselection, student
found the groupwork setup
enjoyable. This facilitated an
environment where students cou
learn from each other and feel
comfortable asking questions.
Peers acting as MKO%his was
reported through the reflection
and observation data.

During the PowerPoint
presentation, as well as the
measurement example where
students measured on their own,
assisted them in their learning.
Interestingly, the students did no
find the drawing annotations
activity as helpful in their
learning, but theymgoyed it.

The activity aimed at determining
baseline knowledge and activatir
prior knowledge proved effective
in getting the students started an
engaged in this session. Data frc
the pre and postests support
this.

From thesedata presented in the table the effectiveness of the teaching interventions in terms
of addressing the identified challenges can be seethe next section the third teaching

intervention is presented.

6.5 TEACHING INTERVENTION 3 (Ceiling Finishes and Application)
For the third intervention, similar tbe second intervention, a separate lesson plan, worksheet,
and reflection sheet were created and handed out to the students. The content topic was ceiling

finishes and installations. This intervention addessthe metathemes of pedagogy,
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environment and prior knowledge and skill with a specific focus to the following challenges:
studentéinability to link modules, reluctance to ask questions in class and statenitisd

prior knowledge Some of these challenges were also addressed in the previous interventions,
the reason for inclusion in the third intervention again is to test possible alternative solutions
as well. Insection 6.5.1the teaching intervention is explained, and6iB.2 the various
scaffolding teaching activities are elaborated larsection 6.5.3he data obtained from this
interventionarepresentedData obtained from prend postests, observations and reflection

are presented and discusskdthe Table 6.15 possible solutions to the identified challenges
are presented based on tia¢a collected. In the table below, Table 6.10, the +tietmes and

challenges addressed in the third intervenéicnpresented.

Table6.10: Teaching Intervention3: Meta-Themes and Challenges Addressed

Interventions Module Meta-Themes Challenges Addressed in Intervention 3
Content
Section
#3 Ceiling Pedagogy - Students struggle to make meaningful
Finishes anc connections with other modules such as
Installations Building Technology, Drawings etc.

Students struggle to make connections
between modules and realise the
interconnection of the curriculum.

Environment - Some students are afraid to ask questior
class.

Prior - Students lack prior knowledge and find it

Knowledge anc frustrating. Students are-jlirepared,

skill underprepared and have no or limited pri
knowledge.

6.5.1 Teaching Intervention3 Explained

This intervention starts with the implementation of a flipped classroom approach as the first
scaffolding activity, the viability of this concept is tested in this intervention. The concept of
flipped classroom is discussed in Chaptgs@ction 2.8 As illustrated in Figure 6.10, the

initial section of the worksheet facilitated a jpest (Q1) in QASee Appendix 121). The
worksheet encompassed several teaching activities, denoted as scaffolding, highlighting three
layers of scaffolding, alongside a faded scaffolding activitthe same time, as outlined on

the lesson plan students are involved in independent activities, social interactions, peer
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collaboration, and active engagement during the lecture, including segments of discussions and

presentations led by the lecturer, all of which form part o€timstructivisteaching approach.

The flipped classroom approach was decided on as thesdiadtolding activity whereby

students had to engage and watch three videos on ceiling finishes and installations before class.

/ Wecturven

eseon Plan : \nwrven 4Hon #*3

DESCRIPTIVE QUANTIFICATION
Lesson Plan
27 September 2023
LEARNING OUTCOMEG):

1. After completion of today's class, students will understand basic ceiling ¢l
: applications and the measurement thereof. RO Ly

2. Students will also be able to identify applicable SSMBW rules of these elements,

MATERIAL / RESOURCES:
1. Architective, /Buildfng Construction and Graphic Standards (Andre Grobbelaar) notes
2. Measuring example #1 and presentation notes on BlackBoard & House 2
3. SSMBW (Standard System of Measuring Building Work Document)

SUMMARY OF TASK(S):
Students will engage in a practical example, theoretical overview, a class activity

\nalependent workPRe TEST €,
Ql: On a scale from 1 - 10 (where 1'is the least and 10 is the most) what would you rate your

current knowledge about cdllng ﬂnishes and application? B selnie  Oronled: Dd

Q2 l-lo)x:\:et k dmton (v%eos on &\4 éogca{—;ﬁéa\m Eid] o

Q4: Pow erPolm presentation by the lecturer on ceiling finishes and applications Gcﬁ\fﬁ\d‘“j
Lee burer-Led _-\* 2.

Q5: Measurement Example #1

5.1 Drawing - overview & discussion Acve e FF: i \g #3
5.2 Measurements on drawing - overview & discussjon A cive
5.3 Dimsheet discussion of measurements & calculhtions (LcOMEY - ed

5.4 SSMBW rules discussion and application PredgVe
Q6: Students measure HOUSE 2 on their own (provided in class) faded Soaffold j

Peey | Godial qjomcn
Q@%e‘me lhdipm"‘mt worlk

> \%"\fggonts
Wovkeheet : \w\ovvon’dor\ ¥ 3

DESCRIPTIVE QUANTIFICATION - Worksheet

ey i inde e

DATE: 27 Sep 2023 | Internal Finishes: Ceilings | STUDENT NO:

|

Please see the questions and instructions below:

Ql: Please rate your current level of knowledge on ceiling finishes

Q2: Homework discussion (videos on cellings)

PeeTegT

NOTES:

Q3: Measure INTERNAL FINISHES - CEILINGS of House 2 on your own

Did you finish your measurement work on time? -

Could you manage to measure on your own? E u

New level of knowledge about cellings /\ R:Gl—TeST

N

Figure 6.10: Lesson plan and Worksheet: Interventidh
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6.5.2 Scaffolding Activities Explained

Fadedscaffolding

—_—

m—

3 Layers ofscaffolding

A
B
AR
e

Figure 6.11: Scaffolding Activities Intervention 3

—_—

6.5.2.1Scaffolding I Flipped Classroom Homework (independent work)

| implemented and evaluated a flipped classroom approach during the initial scaffolding
activity. This method reverses the traditional teaching model, requiring students to interact with
course materials before the lecture. This preliminary engagemenmpasses watching
videos, reading, or participating in discussions. By arriving prepared-tibass discussions,
students can actively engage with the material, maximizing opportunities for interactive
learning during lectures. Specifically, students waasked with watching three videos

demonstrating ceiling installation.

6.5.2.2 Scaffolding R PowerPoint presentation (Lectur&ed)

In Scaffolding 2, | delivered aomprehensive PowerPoint presentation covering all measurable
aspects pertinent to ceiling finishing and installation as per the SSMBW rules. The presentation
featured various illustrations and images to enhance the stadmmtgprehension and

understanding of the measurable items.
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6.5.2.3 Scaffolding BMeasurement Example House 1 (Combination of lectiesband active

engagement)

Following the PowerPoint presentation, mirroring the format of teadhitegventionsl and

2, a measurement example was discus§hkd.discussion explored a specific example where
drawings, specifications, dimsheets, and SSMBW rules were thoroughly examined and
discussedA floor plan, measurements, dimsheets, and applicable measurement rules were
discussed in detail during the example. Students had hardcopy examples with them provided
by the lecturer to follow the discussidBtudents were requested tokaanotes on the floor

plan and the dimsheets as the lecturer shared the drawing on a projectoriduseaas an

active engagement session between the lecturer and the students as well as among the students.

6.5.2.4 Faded scaffolding (Independent work)

In alignment withinterventiondl and2, after the interactive example discussion, students were
tasked withindividually measuring a different example. They were furnished with a floor plan
and dimsheets to facilitate this activity. Diverging from previous interventions, students were
required to complete this exercise independently, without assistance franpélees for

calculations and measurable items.

6.5.3 Data obtained from Intervention 3

Data from the preand postests, lecturer observations and studamtiections are presented
in this subsection. 20 students attended the class and all 20 students submitted the worksheet.

6.5.3.1 Preand Posttests Data (n=20)

All 20 students indicated that their knowledge increased significantly from before the teaching
activities and interventions to after the activities and scaffolding interven8tmgents scored

an average of 5.43 out of 10 on the-f@st, and in the posést, the average score increased to

an average of 7.98 out of 10. Once again the effectiveness of the teaching interventions based

on Vygotskyis theory are proven to be effective.

236



ﬂ ¥ 7.98/10

6.5.3.2 Student Reflection Intervention 3 Data (Independent work)

In this intervention, the reflection component was also separate from the worksheet. The
reflection exercise prompted students to provide feedback on four specific areas. Firstly, they
were encouraged to reflect on the extent to which watchinglass videos on the topic of
ceilings aided their understanding of the material. Following this, students were asked to
identify the teaching activity from the session that resonated most with them. Additionally,
they were questioned whether they believed prepgratork or reading before class, such as

the concept of the flipped classroom approach, would enhance their comprehension. The final
section (see Figure 6.18)e reflection exercise encouraged students to provide any additional

comments they deemed relevant to taddgcture.
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Please highlight the most suitable option:

To what extent did the videos

Defore class help you understand
the work?

= Very helpful

Helpful to some extent
= Not that helpful
= Not helpful atall

Please highlight the most suitable description (max of 2)

Student
Reflectian oM

effechweness o ‘P
k::achnr\%j WierventhoN S

Teaching Activity | LEARNED
most from today:

& ® Videos at home
3 f% * PowerPoint Presentation

%S * BExample discussion
Lo *  Own measurements

Please highlight the most suitable option:
O Do you think preparation work / reading

work before coming to class would help
students understand the work better?

Please highlight the most suitable description if applicable to you (max of 2) \

The videos were a waste of time

The videos were not that informative

L don’t liave access to internet

I don’t tave access to a computer

fa

Ewould rather have the lecturer explain to me than to watch a video

Figure 6.12: ReflectionIntervention 3

When asked about the extent to which watchingcfass videos on the topic of ceilings aided

their understanding of the material, the following were reported:

Table6.11: Usefulness of Videos

N=20 100%
Very helpful 7 35%
Helpful to some extent 12 60%
Not that helpful 1 5%
Not helpful at all 0 0%
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Thesedata suggest that the majority of the students found the videos helpful to watch prior to

class.

When students were asked to identify the teaching activity from which theydzawaed the
mostthe following was reported: (N=2Qi is important to note that students were allowed to

select more than one answer to this question)

Table6.12: Activity students learnethe most from

Videos at home 1
PowerPoint Presentation 6
Example Discussion 15
Own measurements 8

From thesedatait is evident that students found teeample discussior{scaffolding activity

3) most helpful and beneficial to their learning of the content topic of ceiling finishes and
installations.Unfortunately, the videos at home were indicated as the least helpful learning
activity compared to other teaching activities.

In the third reflection prompt, students were asked about whether they believed preparatory
work, reading, or watching videos before class (flipple@sroomapproach) would enhance

their comprehension and understanding of the content, the following was reported (N19)

Table6.13: PreparatoryWork

N=19 100%
Yes 14 74%
No 0 0%
Unsure 5 26%
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14 students agreed that preparation work/reading/or videos before coming to class are helpful,

andfive students indicated that they feel unsure about the helpfulness of preparatory work.

The final section of the reflection exercise encouraged students to provide any additional

comments they deemed relevedme of the comments include:
| would rather have the lecturer explain to me than to watch videos.
The videos were not that informative.

On the worksheet, the last section also prompted students with some feedback on their ability
to finish the measurement work on time and if they could manage to measure on their own.
When asked if the students were able to finish their measurements on time (n=19), 12 students
indicated that they were happy with their progress and were able to finish their measurements.
Seven students indicated that they are unhappy with their progress and that there is room for
improvementlUpon the question of whether sards could cope with measuring on their own

(n=19), 17 students indicated that they were comfortable measuring on their own.

6.5.3.3 Data from Lecturé Observation Notes

In Table 6.14 below, the lectusrobservations during the third intervention are noted.

Table6.14: Lecturer Observation Notes InterventioB

Participant Observation Prompts Participant Observation Notesi Lecturer

What was the atmosphere in the class like Generally positive
today?

Are students interested otbored? Notably, during measurement work and exarm
exercises, students appearatbtably more
relaxed comparedto earlier in the semester.

What are my general observations of todads Concerning the flipped classroom approach, n

class? students actively engaged by watching the vid
before the lecture, providing feedback on tr
experiences, and participating actively in cli
discussions.

A noteworthy observation was thstudentd
ability to link concepts between the Building
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Science and Building Measurement modules
particularly evident in detailed discussio
regarding the ceiling installation. Consequen
the content resonated more effectively with the
particularly in terms of comprehendir
measurement items.

Do | feel that | have achieved todags goal Yes
and outcomes?

What can | do better or differently next Nothing noted
week?

From the data obtained from the lectuémisservations, valuable informatiovascollected.

In the next section data from the lectdseneflections are presented.

6.5.3.4 Data from Lecturé& Reflection

After completion of the class the lecturer reflected on the activities and noted that recognizing
students by their names has proven to significantly enhance their engagement in the learning
process. This personal acknowledgment fosters a sense of connact accountability
among students, encouraging active participation and contribution to discussions and activities.
While the flipped classroom approach can be a valuable supplementary teaching method, it
should not be solely relied upon for teachingaswgable items within this module. Although

it offers flexibility and seHpaced learning benefits, certain topics and activities may necessitate
additional inrperson instruction or hands experiences to ensure comprehensive
understanding and skill dewgdment. In the context of the measurement module, the flipped
classroom approach may not be the most suitable instructional method. Given the technical
nature of measurement concepts and the need for Joangdeactice, traditional classroom
instruction suplemented by practical exercises and demonstrations is often more effective in

facilitating learning outcomes.

The most noteworthy discovery from ttieérd teaching intervention is the studedability to
connect the Building Science module and the Building Measurement mdslulgents
indicated they had discussed the ceiling installation, methods, and materials in the Building
Science Module, and now they already know when it is time to measure theseT ties)st
is crucial and helpful for the students to be able to make the connections. In Table 6.15 the

responses to the identified challenges are presented.
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Table6.15: Response to Challenges: Interventién

Meta- Challenges Teaching Interventions Response to Challenges
Themes Addressed in
Intervention

Pedagogy Students struggle PowerPoint presentation It was evident irScaffolding

to make 2 that students were able to
meaningful make a link between content
connections with discussions in the Building
othermodules Science module and this
such as Building module

Technology,

Drawings etc.
Students struggle
to make
connections
between modules
and realise the
interconnection of
the curriculum

Environment Some students are Selfmeasurement activity. It is notable that students are
afraid to ask more comfortable in class;
guestions in class. knowing students by name

makes them also feel more
comfortable and engaged as
reported in observations anc

reflections.
Prior Students lack priol PowerPoint presentation an Students have some
Knowledge  knowledge and Measurement example knowledge about this conter
and skill find it frustrating. ~ discussion. which was obtained in the
Students are il Building Science module, no
prepared, only is this prior knowledge
underprepared an that was gained there
have no or limited valuable but for students to
prior knowledge. be able to link the content is

also of high value to learninc
in the buiding measurement
module.

From the data collected in the third intervention possible solutions to the identified challenges

were presented. In the next sectiachinginterventiord are presented and discussed.
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6.6 TEACHING INTERVENTION 4 (Roofs & Roof Construction)

For the fourth teaching intervention, a separate lesson plan, worksheet, and reflection sheets
were created and distributed in hardcopy to the students. The lesson plan provides structure for
the lecturer for the lecture, and the worksheet and reflectieats are for the students to
follow. The focus of this intervention was on roofs and roof construction. Unlike the previous
interventionsTeachingnterventioMd scaffolding activities were spread out over two weeks,
marking a change from the previotsee interventions. In this teaching intervention, meta
themes addressed include pedagogy, environment, prior knowledge and skill. The specific
challenges addressed included the need for more site visits, studiéfirdalty in linking
modules, reluctance to ask questions in class, and statenitisd ability to interpret 2D and

3D images, as well as a deficiency in stud@ptr knowledgeln the subsection 0f6.6.],

the teaching interventions are explained, followed by a discussion on the applied scaffolding
activities in section6.6.2 In section6.6.3 data obtained from the preand postest,
observations, and reflections are presented. In Table 6.16 belavetathemes as well as the

identified challenges to be addressed in this intervention are presented.

Table6.16: Teaching Intervention Four

Interventions Module Meta-Themes Challenges Addressed in Intervention 4
Content
Section
#4 Roof Pedagogy - Lack of site visits

Construction - Students struggle to make connections betw

modules and realise the interconnection of
curriculum. Students struggle to ma
meaningful connections wittother modules
such as Building Technology, Drawings, etc

Environment Some students are afraid to ask question

class.
Prior - Students struggle to visualise 2D and
Knowledge images.

and skl - Students are iprepared,underprepared an

have no or limited prior knowledge.
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6.6.1 Teaching Intervention 4 Explained

For thefourth intervention, it was decided to stretch the scaffolding interventions over-a two
week period to determine if the scaffolded teaching interventions would be effective and, if so,

to what extent.

In the first week of the teaching intervention, like previous interventions, students received a
hardcopy worksheet, which they needed to follow along with the ledtuttee first part of the
teaching intervention, studebtsurrent knowledge was determined as part of a baseline
knowledge determination, where students rated their current knowledge of roofs and roof
construction elements (Figure 6.13, Qlhen, there was a PowerPoint presentation followed

by a site visit on campu$he site visit entailed the visual observation of an existing structure
on campusThe lecture ended with student reflection and feedback on their learning and on the
perceived effectiveness of the applied scaffolded teaching interventions. Lecturer observations

andreflectionsare also presentddee Appendix 223).
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for \ecturer
Lesson Pan ! Inervention 3 4

72 for studentS
Worksheet: |ntrrvention Y

esson Plan Stretehes

LEARNING OU iﬁﬁﬁS):
1. After completion of today's class, students will understand basic roof elements and the
appltcations and the measurement thereof.
2. Students will also be able to identify applicable SSMBW rules of these elements.

MATERIAL / RESOURCES:
1. Architective /Bullding Construction and Graphic Standards (Andre Grobbelaar) notes
2. Measuring example #1 and presentation notes on BlackBoard & Hause 2
3. SSMBW (Standard System of Measuring Buflding Work Document)

Students will engage in a practical example, theoretical overview, a class activity

I?mmny OF TASK(5):

Week 1 '
Basclne khMbd?o acteymination
Ql: On a scale from 1 - 10 {where 1 is the least and 10 is the most) what would you rate your

current knowledge about roofs and construction elements and measurement thereof?
Q2: PowerPoint presentation by the | 'r on roofs Sca {:ﬁ; an #: !
Lecthuver - L \ .. 39 H2
Q3: Campus walkabout - roof observations and notes a
_th-« flaing

Q Feer |social e ¢ e

qvarts
Q5: Revision and test Prior kw“‘Aedje’ e et

Y i
Q7: Measurement Example #1
7.1 Drawing - overview & discussion Acbve e""J M*’-
7.2 Measurements on drawing - overview & discussion “c’sg;n ac|r;\\ °’$L|.
7.3 Dimsheet discussion of measurements & calculations uyer ‘j
7.4 SSMBW rules discussion and application A.;byp, <h mﬂ’hmt

Q8: Students measure HOUSE 2 on their own (provided in class) ‘Fﬂo‘cd Scn‘f:@d N

erdlc Ihelependent work

DESCRIPTIVE QUANTIFICATION .Scaffoltin }maﬂc s DESCRIPTIVE QUANTIFICATION - Worksheet
of

13 Octaber & 20 October 2023 chlcsl €3V % SO m——

G

-

Please see the questions and instructions below:

PrE TEST]
Q1: In your opinion, how would you rate your currentilevel of
knowledge of roofs and roof elements as well as the measurement
thereof?

Q2: Powerpoint (take notes in reflection journal)
Q3: Campus walkabout (take notes on drawing provided)

Q4: Reflection:

4.1 To what extent did today’s ‘gite visit' contribute towards your learning and understanding of
rodf el and the thereof? (where 1 is the least impact and 5 the most)

RILALILIEY

4.2 To what extent did the powerpoint contribute ds your learning and und ding of
roaf elemants and the measurement thereof? (where L is the least tmpact.and 5 the most)

] [X]AP9]

4.3'What were your experlences of the randomly seleated groups?

+4.4S1ate two important facts that you have learned today?

1.5/Describe something vou enjoyed from today's lesson

Figure 6.13: Worksheet and Lesson plamtervention 4

During the second week of this teaching intervention, the lecture began with a recap of the

previous weeés class and teaching activities.3D model demonstrating the measurement

example was presented and discussed, followed by active participation from both the lecturer

and the students in discussing the measurement example. Afterwards, students were required

to independently measure anatke&ample. The lecture concluded with a reflective session.
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6.6.2 Scaffolding Activities Explained

Fadedscaffolding

Scaffolding Week 2

Scaffolding Week 1

f
re
A

Figure 6.14: Scaffolding Activities Intervention 4

6.6.2.1 Scaffolding 1 (Weekil)PowerPoint(Lecturer Led)

For the firstscaffolding activity, the lecturer presented a PowerPoint presentation that included
various images and photos of basic measurable items of roof construction and coverings
encompassing all measurable items relevant to roof construction and coveringghgdoord

the SSMBW rules. The presentation included various illustrations and pictures to supplement

the studentunderstanding and comprehension of roof construction elements and finishes.

6.6.2.2 Scaffolding 2 (Weekilpite Visit (Peer and Social Engagement)

For the second scaffolding activity, the students embarked on a campus walkabout or site visit
to an existing singkstory structure. Participants examined the external facade during this
excursion, focusing on specific aspects such as roof constructiverirty materials, and
finishes. Equipped with a provided hardcopy drawing, students were tasked with locating and
identifying various elements depicted on the drawing intied on the actual structure. ltems,
including roof coverings, downpipes, faseiad rafters, were among those to be pinpointed.
The students were divided into six randomly selected groups. Group compositions varied, with
one group comprising four members, four groups comprising three students each, and one
group comprising two studen The intentional selection of groups at random was aimed at
assessing studeltsapabilities and comfort levels in working with randomly assigned peers.
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6.6.2.3 Scaffolding 3 (Weeki2BD Model Discussion (Lecturer Lé&dActive Engagement)

For the third scaffolding activity idVeek 2, a nevebeforeseen 3D architectural model of the
measurement example was presenBadore the measurement examplesgaffolding 4 was

discussegthis 3D model was presented.

6.6.2.4 Scaffolding 4 (Weeki2Measurement Example House 2 (Combination of lecturer Led

& active engagement)

After the third scaffolding activity, the 3D model presentation, scaffolding activity four took
place. This was a measurement example that was discusdbabrplan, measurements,
dimsheets, and applicable measurement rules were discussed in detail during the example.
Students had hardcopy examples with them provided by the lecturer to follow the discussion.
Students were requested to make notes on the floorplan and the dimsheets as the lecturer shared
the drawing on a projector screen. The measurememp&avas an active engagement

session between the lecturer and the students as well as among the students.

6.6.2.5 Faded Scaffolding Week Reasurement Example (Individual Work)

The last scaffolding activity occurred as a faded scaffoldinyeek 2, whereby students had
to measure an example independenftlyey were furnished with a floorplan and dimsheets to
carry out the activity. Still, unlike the first three interventidiasied scaffolding, students were

required to measure independently without other group meddssistance.

6.6.3 Data Obtainedfrom Intervention 4

Baseline knowledge determinatiofhe class comprised 18 students, all of whsarbhmitted
their worksheets, with all 18 granting permission for data usage (n=18).

6.6.3.1 Preand PostTests Data

In the first week of the teaching interventions, students had to indicate their perceived level of
knowledge about roof construction elements and finidbighteen (18) students participated
in this pretest (Worksheet Q1An average score of 4.83 out of 10 was determined in the pre

test. Thus students did not score their baseline knowledge of the content topic veryrhigh.
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the second week of the teaching interventions, students engaged in a revision test and had to,
based on that score, indicate their new level of knowledge (see Figure 6.15). These two scores
were compared with each other to establish the effectivenesg ¢téahhing interventions.
Sixteen students completed the piestt and an average score of 8.37 out of 10 was determined.

Thus, studentsknowledge increased significantly, from 4.83 to 8.37, after the various teaching

interventions and applied scaffoldiagtivities.

10

Figure 6.15: PostTest Diagram: Interventiord

6.6.3.2 Data from Student Reflection Data

Dataobtainedirom the studentzeflections over the two week period showed the following:

Week 1 Reflection:

When asked about their site visit experience: Out of 18 respondents, 83% (15 students) reported
a positive learning experience from the walsout/site visit, with a Likert scale rating of 4 or

higher.(Where 1 is the lowest and 10 is the highest score).

When asked about the effectiveness of the PowerPoint presentation: Similarly, all 18 students
indicated that it significantly contributed to their understanding of roofs, with a Likert scale
rating of 4 or higher.

When asked about studediesxperience of the randomly selected groufise majority of

students (15) expressed positive experiences in the randomly selected groupwprk set
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Week 2 Reflection:

In assessing the effectiveness of a teaching intervention conducted over two weeks, 18 out of
20 students found it highly beneficial and effective, noting that the extended duration of the
implemented scaffolding and teaching interventions allowed them a@m@do process and
understand the concepts presented. Regarding the teaching impact of the 3D model, 15 students
out of 20 reported that it significantly aided their learning, rating its effectiveness at a level of

7 out of 10 or higher.

6.6.3.3 Data from Lecturé& Observation Notes

During week one and week two of the applied teaching interventions the following

observations from the lecturer were made:

Table6.17: Lecturer Observation Notes Intervention 4 (Week 1)

Participant Observation Prompts Participant Observation Notes- Lecturer

What was the atmosphere in the class like Excitement about the wadibout
today?

Are students interested or bored? During the walkabout the students observed m
than was required from them regarding !
drawing and annotations.

What are my general observations of todas Students enjoyed the wadbout and the randor
class? selected groupwork.

One group was dysfunctional, and the students
not mingle very well.

Do | feel that | have achieved todag§s goal Yes
and outcomes?

What can | do better or differently next Nothing noted
week?

In the second week of the intervention the following observations were made by the lecturer:

249



Table6.18: Lecturer Observation Notes Intervention 4 (Week 2)

Participant Observation Prompts

What was the atmosphere in the class lik
today?

Are students interested or bored?

What are my general observations of
todayés class?

Do | feel that | have achieved todafs goal
and outcomes?

What can | do better or differently next
week?

6.6.3.4 Data from Lecturé& Reflection Notes

Week 1:

Participant Observation Notes- Lecturer

Students seem tired, overwhelmed ¢
confused in this clas3here attention seem:
to be somewhere else, it might be due to-y:
end stress

Students enjoyed the 3D model presenta
and were able to make the connection betw
the 2D image and the 3D model. Th
comprehensiowere clearly noticeable

Studentd progress and understanding
noticeable

Yes

Nothing noted

Existing buildings andstructures uniquely contribute to studéntsarning experiences by

offering diverse educational opportunities, and students possess the ability to acquire valuable

knowledge of established structures.

Week 2:

Concerning scaffolding, it appears to imere effective when stretched over a long period,

giving them more time to grasp some concepts.
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Table6.19: Response to Challenges: Interventign

Meta- Challenges
Themes Addressed in

Teaching
Intervention

Response to Challenges

Pedagogy

Environment

Intervention 4

Lack of site visits Site visit

Students struggle tc
make connections
between modules
and realise the
interconnection of
the curriculum.
Students struggle tc
make meaningful
connections with
other modules such
as Building
Technology,
Drawings etc.

Some students are Site visit
afraid to ask
questions in class.

It is possible to take students to
an existing structurefor
observation of construction
methods, material and measural
items.

Students were once again able t
link the content of Building
Science with the measurement
module

During the randomly selected
groupwork setup for the site visit
students were still able to work
together and discuss the work al
learn from one another.

Prior Students struggle tc 3D modelpresentation 3D models of measurement
Knowledge  visualise 2D and 3C examples can be useful as
and skill images.. students mentioned it aided

Students are Hl
prepared,
underprepared and
have no or limited
prior knowledge

discussion.
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Measurement Exampl

significantly in their
understanding of the content.

Students gain some knowledge
the building science module and
is very valuable



In Table 6.20 below thehallengesand the possible solutions to the identified challenges are

presented and discussed.

Table6.20: Summary of challenges and addressed and possible solutions

Meta-Themes

Pedagogy

Content

Environment

Prior
Knowledge
and skill

Challenges Addressed in Intervention

Students struggle to make meaningfi
connections with other modules suct
as Building Technology, Drawings et
Students struggle to make connectio
between modules and realise the
interconnection of the curriculum.

Lack of site visits

Students struggle with terminology
and formulas and measurement rule:

The building measurement module is
challenge; theory and new concepts
are hard.

Students cannot interpret or read
construction drawings

Students do not understand what the
are measuring.

Some students are afraid to ask
questions in class.

Time management skills and
scheduling are a problem for student

Students are Hprepared,
underprepared and have no or limite
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Possible Solutions to Challenges

Students should be reminded about 1
applicability of the content of other
modules, such as building science, t«
support the building measurement
module. lecturers of these modules
should also communicate with each
other.

Accessing an active construction site
might not always be possible,
however, existing structures and
observation of building components
can also be a valuable practical
learning experience

A PowerPoint presentation still prove
to be of high learning value for the
students, especially when they have
link measurement rules with
measurable items. Showing pictures
illustrations, and images also enhanc
their comprehension.

Creating various groupwork seps

for social interaction proved to be a
safe space for students to ask questi
and, in this, also learn from one
another. Concept of MKO applicable

The issue of time management and t
lack of time management skills amor
first-year students might need furthel
investigation, and incorporation into
teaching activities.

Lecturers of the building measureme
module should accept firgear



prior knowledge. Students lack prior students who are underprepared anc
knowledge and find it frustrating lack prior knowledge when entering
their classes; however, it is importan
to first deter mi.i
knowledge to be able to meet studer
at their level of knowledge and
understanding. It is also important to
support underprepared firgear
students with scaffolding teaching
activities.

- The lecturer assumes prior knowled¢
andthis frustrates the students.

- Language barrier among students ar Language forms an integral part of t
between the lecturer and the student learning process, and it should be

Sometimes students understand identified early on in the year. In the
concepts better and faster when interventions, no language issues we
explained to them in their first discovered.

language. Different languages betwe
students seem to be a problem.

Presenting 3D modules of the
measurement examples proves to be
effective and enl
understanding

- Students struggle to visualise 2D ant
3D images.

6.7 FINAL STUDENT REFLECTION ON TEACHING INTERVENTIONS

Following the implementation of the four teaching interventions, a concluding reflection
session was conducted to glean studenssghts regarding the various interventidéaficacy

and to address any lingering questions not sufficiently covered during the interventions. The
reflection comprised a total of 16 questions, encompassing both closed anrdndpen
formats, along with a Likert scale query. Participation in thecgbn was voluntary and

anonymous.
Part 11 Closeended questions and Likert Scale

The reflection survey results revealed that 69% of students acknowledged their ability to draw
connections between the building measurement module and the building science module, with
75% emphasizing the significance of establishing this linkage betwgsmtant modules and

the positive impact it has on their learning experiences.
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Furthermore, unanimous agreement was reached among all students regarding the value and

utility of self-reflection as an effective learning tool.

Regarding tutorial sessions, students expressed satisfaction with the current structure and
advocated for its continuation. Additionally, there was a consensus among students advocating
for compulsory weekly tutorial sessions. However, a minority opinmogrged, with only three

students suggesting that senior students could lead tutorial sessions instead of the lecturer.

In response to inquiries regarding technology integration within the module, out of a sample
size of 16 students, a notable 94% expressed comfort with its utilization.

Additionally, when questioned about their perception of the leduparce, 81% of students

found it reasonable and manageable, while 19% acknowledged it-padastbut manageable.

Table6.21: Instructional Pace

Too fast, | could not keep up 0%

It was at a fast pace, but | managed to keepu 19%
It was a reasonable and manageable pace 81%

Too slow, | was bored 0%

When queried about their primary challenges throughout the year, students cited academic
hurdles as the most formidable, closely followed by social and financial difficulties. No new

information was introduced, indicating data saturation.

When students were asked about the effectiveness of certain teaching activities applied in the
module, theyndicated that the PowerPoint Presentations and the examples they measured were
the most effective followed by tutorial class8sudents also regard groupwork as an effective

teaching activityNo new information was introduced, indicating dsdduration.

Part 217 Openended questions

Students suggested that having a supportive lecturer, exposure to-selaject modules in
high school, and introductory workshops at the onset of the year would alleviate the challenges
stemming from limited or lacking prior knowledg8tudents proposed that informing high
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school students about the quantity surveying qualification and its implications through school
visits would be beneficial. Additionally, they reiterated the importance of introducing subject
related modules in high school to further aid in preparaBome of the suggestions from the

students include the following:

Subiject related to this module should be introduced in high school.

The faculty should host events for school children to inform them about this course and
what we do.

| think what helped my year is an understanding lecttinat was willing to go the
extra mile.

6.8 VYGOTSKY & THEORY OF SOCIOCULTURAL DEVELOPMENT i CASE-
STUDY APPLICATION

6.8.1 Constructivism and Vygotsky

As outlined in Chapter 3 (sectioh3), the fundamental characteristics of constructivism
encompass active learning and knowledge construction, integration difeesdenarios,
utilization of diverse media, social interaction, and provision of varied learning opportunities.
Vygotskyds theory of sociocultural development, rooted in constructivism, places particular

emphasis on elements such as MKOs, language, scaffolding, and the ZPD.

6.8.2 More Knowledgeable Others/Social Interaction

Students recognize their peers as MKOs who provide significant assistance in learning. Despite
variations in the setups gffoupwork and peer engagement across different interveritions
ranging from selselected to randomly selected and preselected groups, students consistently
enjoy groupwork and find it effective for their learning, it also creates a safe environment where
students can feel comfort&bio ask questions. Social learning is a key concept of Vygstsky
theory, where MKOs form an integralmpaf the learning process. This study determined and
can confirm the significance of social interaction in the learning process as reported by the
students in their reflections as well as in the lectarebservationsAdditionally, the role of

the MKO is evident in the diverse groupwork setups tested during the interventions, where
students interacted with peers who served as potential MKOs or received support from the
lecturer acting as the MKOThe teaching interventions also reflect general concefpts o

constructivism, which have proven effective in addressing challenges within thyefirst
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building measurement module. Key constructivist principles such as active learning, prior
knowledge activation, social interaction, scaffolding, and reflection have been invaluable in

facilitating learning and teaching within this module.

6.8.3 Language

During the teaching interventions, no language barrier was observed among the cohort,
contradicting certain data gathered from fogusups and interview discussions. During one

of the teaching interventions students where task with a group activity and the lecturer observed
that there were no language challenges or barrier among the various drougs.a sel
selected group activity, and it might be that students with the same language grouped
themselves together automatically. Language plays a significant role in the social construction
of knowledge, and is also an important aspectyagjoiskyds theory.

It is worth noting that inner speech, a component of language, is utilized in student self
reflection exercises implemented throughout the teaching interventions, reflection is
recognized as a critical element in the learning proé&sfection is also an important aspect

of constructivismAs noted in student reflections it was noted that students perceive reflections

as valuable learning tool.

6.8.4 Scaffolding

Scaffolding refers to the temporary support provided to learners by a MKO. New knowledge
is constructed based on existing knowledge, underscoring the importance of determining
studenté baseline and prior knowledge levels through the- med postest activities.
Scaffolding aims to break down complex tasks or outcomes into smaller, more manageable
tasks. It provides clear direction and minimizes studeatsfusion regarding the task at hand.
Additionally, scaffolding ensures that students remain focaedte task, significantly aiding

their comprehension, especially in the building measurement module. Various scaffolding
activities are available and can be implemented as teaching strategies. However, since
scaffolding is temporary, it is crucial to rew®it gradually, a process known as faded
scaffolding. During faded scaffolding, students begin to independently engage in activities they
were previously unable to accomplish aloRer examplein the first teaching intervention,

the collage activity wathe first scaffolding activity and the PowerPoint presentation was the
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second applied scaffolding activityhe third scaffolding activity was the example discussion

and the faded scaffolding was the gakasure example.

In the teaching interventions where scaffolding was applied, the process involved first
identifying the teaching activity as scaffolding, then implementing it. Collaborative learning
and social interaction were deemed vital during this stage. Finalliaimeng outcomes were
assessed primarily through reflecti®eflection from the lecturer and from the students on the

implemented teaching activities during the interventions.

6.8.5 Zone of Proximal Development

Evidence of students transcending their ZPD is apparent in the data gathered franmdpre
posttest assessments conducted for eadhvidual intervention. The effectiveness of the
teaching interventions has been demonstrated across the four teaching interventions grounded
in Vygotskyds sociocultural development theory and its key components like scaffolding, ZPD,
and MKO. Students movirthroughthe ZPD are evident in the dagcaffoldingactivitiesand

the support of the MKO assisted students to move through theTzfeke is no universal ZPD

for the students, each student has their own ZPD as each induvial has diffeetntof
development and comprehensidot only do students move through the ZPD in one unit
outcome but also through the academic year they move through their ZPD and their whole
duration of their studies as well, meaning from year one to year four thelyamgicendhe

ZPD.

6.9 CHAPTER SUMMARY

This chapter introduced the second research methodology, which builds upon the first
methodology as presented in Chapter 5. The primary objective of this methodology was to
evaluate the applicability of Vygotséy sociocultural development theory in addressing
pedagogical challenges among figstar students and lecturers within the building
measurement modul@he case study was conducted at a single institution and focused on a
cohort of firstyear students enrolled in an accredited quantity surveyingrgrone with
specific interest in the building measurement moduteok place during the second semester

of the 2023 academic year. The study entailed four distinct teaching interventions to determine
the effectiveness of Vygots&ytheory and its componenEach intervention was meticulously
planned and thoroughly described. After the interventions, data were gathered to assess their
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impact. The insights gathered from these interventions proved invaluable in understanding the
phenomenon of pedagogical challenges amongyfgat students and lecturers in the building

measurement module.

The effectiveness of these interventions has been demonstrated across the four teaching
interventions grounded in Vygotstsy sociocultural development theory and its key
components like scaffolding, ZPD, and MKO. Evidence of students transcending their ZPD is
apparent in the data gathered from-pamd postest assessments conducted for each
intervention. Additionally, the role of the MKO is evident in the diverse groupwork setups
tested during the interventions, where students interacted with peers mbd as potential
MKOs, or received support from the lecturer acting as the MK@. teaching interventions

also reflect general concepts of constructivism, which have proven effective in addressing
challenges within the firstear building measurement module. Key constructivist principles
such as active learning, prior knowledge aaion, social interaction, scaffolding and
reflection have been invaluable in facilitating learning and teaching within this madthe.

next Chapter, | will take a step dkaand reflect on the findings presented in Chapter 5 and
Chapter 6 concerning the research questions this thesis set out to answer.
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CHAPTER 7
CONCLUSION, RECOMMENDATION AND KNOWLEDGE
CONTRIBUTION

7.1 INTRODUCTION

The first chapter of this study introduced the study by outlining its rationale and problem
statement. This was followed by a comprehensive review ofitdrature on learning and
teaching in the quantity surveying profession and within the context of higher eduoation
Chapter 2ChapteB explored various teachirigeories an@pproaches, with a particular focus

on constructivism and Vygots&ytheory of sociocultural development. Chagtdetailed the
studyds research methodologies, which included a convergent mietidod and aasestudy
approach. In Chaptés, the results and findings of the first methodology were presented,
analysedand discussedl'hese findings informed the second methodology described in the

casestudyapproach. Chaptérthen presented the findings of the case study.

In essencehis study aimed to address the pedagogical challenges encountered-yafirst
students andecturers in the building measurement module at South African universities
offering accredited quantity surveying programmes. However, lacking contextual knowledge
of these challenges, this study employed two diffeteritcompatible research methodologies.

The first methodology sought itavestigate andlentify the challenges experienced by students

and lecturers, while the secostlidiedand evaluated constructivism, particularly Vygotsky
sociocultural development theory, as a potential learning esxching approach to mitigate
these challenges. Throughcasestudy design, the second methodology aimed to provide
insights into these challenges and propose a facilitation framework to counter these challenges

and to ultimately enhance learning and teaching of quantity surveying students

The researcher, drawing on extensive teaching and industry experience, acknowledges the
influence of personal biases and is committed to maintaining transparency, reflexivity, and
ethical rigor throughout the study to ensure a balanced and objectiveatixplof pedagogical
challenges in the building measurement modagestated in the positionality statement in
chapter 4see section 4.10)

Chapter7 serves to reintroduce the research questions and offer explicit answers based on data
gathered from both methodologies. Additionally, it presents the facilitation framework

developed in response to one of the subsidiary research questions. The implitation
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implementing this framework are discussed, alongside the d&studymitations

recommendations and the std@lknowledge contribution.

7.2 RESEARCH QUESTIONS
The main research question for this studyHew can the learning and teaching of fiystar

students in the building measurement module be enhanced through a facilitation framework?

From this main research question, various subsidiary questions were formdiated.
subsidiary questions are presented in the subsesgEidns, and answers are provided to these
guestions based on the findings of the empirical research and data collected for the two

methodologies.

7.2.1 What is theextent of the preparednestevel of first-year quantity surveying students

in terms of prior knowledge or lack thereof to deal with the building measurement

module content when they enter tertiary education for the first time?

The first subsidiary research question addresses stodewts of preparedness and prior

knowledge upon entering higher education. Discussions e fimelings can be found in

Chapter 5sections 5.2.45.3.2,and5.4.2. It emerged that students perceive their secondary
education as inadequate preparation for higher education, contributing to their sense of
underpreparedness. Building measurement module lecturers dhesall participating
institutions expressed various insights and concerns regarding the lack of preparedness and
readiness of firsyear students in their classes. Additionally, concerns were raised about the
declining quality of basic education. The data also revealed astamtsirticulation gap
between matriculatiorigrade 12)and the first year in higher education, with particular
emphasis on the lack of critical thinkingindnumerical and literacy skills among figear

students.

Data collected from the baseline survey, fogreup discussions and sesitructured
interviews collectively highlight the low level of preparednd$e findings across these three
data sources consistently indicate that fpestir students are underprepared upon entry into
higher education. The implication of underprepared -fiestr students entering higher
education, particularly in the quantityrsaying programme and the building measurement
modulespecifically, underscores the inadequacies of the basicattbn system in adequately
preparing students for higher education. Howeves,essential to note that this study does not
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aim to address the issues at the basic education level. Instead, its focus is on accommodating

and supporting underprepared students as they enter higher education.

The second part of the first subsidiary question pertains to the extent of shyatemts
knowledge upon entry into higher education. Across the various datasets, it is evident that both
first-year students and firgear lecturers perceive the lack of prior knowledge as a potential
hindrance to effective learnirgnd teachingn the building measurement module. Instances
where prior knowledge iassumedy lecturers are noted and acknowledggdstudents and
lecturers.As previously highlighted, prior kmdedge is not a prerequisite for entry into the
guantity surveying programe or the building measurement module. The quantity surveying
programme possesses a degree of uniqueness in that there is no compulsorfgredecl2)

subject directly related to the prognamg particularly the core module, the building
measurement module. This contrasts with professions such as medicine or accounting, where
highly relevant and obligatory matrigrade 12subjectsare required upon prograneentry.
Consequently, tadents enter the quantity surveying prognmaen especially the building
measurement module, with limited prior knowledge or experience of the profissagpects

or the measurement module itself. Although prior knowledge is not mandatory, it remains
crucial to assess and determine studeexssting knowledge levels. This is because new
knowledge builds upon pri@nd existing knowledge amshderstanding, and determining prior

and currentknowledge levels is essential for meeting students at their cueeelt of
comprehension and understanding. Teaching activities and approaches can then be tailored
based on this assessmehhe deficiency in prior knowledge is evident, as outlined and

analysed in Chapter 5, section®.5 5.3.2and5.4.2 having animpacton both students and

lecturers alikeChapter 6 further elucidatehat while prior knowledge is not a prerequisite, it

serves as a foundational element for constructing new knowledge.

Thus, toanswer the first subsidiary research question, data obtained from the surveys, the
focusgroup discussions and the sestriuctured interviews show that figear students
entering higher educatiospecificallythe building measurement module, are underprepared
and have limited prior knowledge of the subject mattdrich contributes to pedagogical

challenges in the building measurement module.
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7.2.2 What is thenature of the challengesassociated with the learning and teaching of

first-year quantity surveying students in the building measurement module in South
Africa?

The second subsidiary research question investigates the nature of challenges experienced by
both students and lecturaasfirst-year level in the building measurement module. Given the
scarcity of literaturen this areait was imperative to incorporate the investigation alloe

possible challenges intoishstudy. Thelearning and teachinghallenges encountered in the
building measurement module at figgtar level were primarilynvestigated anddentified

through the first methodology which unveiled crucial insights on the challehgesre

fundamental to this study.

In terms of thechallenges identified four metathemes emerged from the three data sets
gathered in the first methodology, includiny challenges pertaining to pedagogical
difficulties, 2) the learning environmen®) content or curriculum, andl) prior knowledge and

skills. Seesection 5.5and Table 5.10 for detailed description of these challenges.

While there are some similarities to what previous studiesfoand, as outlined in Chapters

1 and 2, several new challenges were identified and established in the building measurement
moduleat the firstyear level. This is largely due to the scarcity of studies focusing on this
particular niche area, particulasythin the South African context. Some previous studies have
investigated pedagogical challenges in the building measurement module, but these were not
specifically centred around firgear stidents. Similarly, there have been studies examining

the underpreparedness of figgar students entering higher education, yet few have
investigated the specific impact on underprepared-ygat quantity surveying students.
Therefore, the emergencemédagogical challenges among underpreparedy®at students

in the building measurement module in this study significantly contributes to the body of
knowledge within the quantity surveying professidine knowledge gap is illustrated in
Chapterl, Figue 1.1.

The challenges identified in this study related to the learning and teaching in the building
measurement modué first-year level are presented in Chapter 5, sectiodg, as well as in
section5.4.4 The majority of challenges identified are consistent across all participating
institutions, however, certain institutions reported unique challenges. The unique challenges,

such as the utilization of technology and the presence of language barrierspeafie to
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individual institutions and were not observed in others. Nevertheless, the majority of challenges

are experienced uniformly across all participating institutions.

7.2.3 What are thecurrent approachesand techniques used in the learning and teaching

of building measurement for first-year quantity surveying students in South Africa?

To address the third subsidiary research question, insights gathered from both tggdopus
discussions and lecturer interviews shed light on the prevailing learning and teaching
methodologies utilized across the participating institutions. These methodologies exhibit some
elements of constructivism, with key features such as active lgasuaial interaction and the
integration of realvorld scenarios being central to tlearning and teachingrocess. Data on

the current teaching approaches are prieskin Chapter 5section 5.3.3and section 5.4.3.
Lecturers across the institutions employ similar strategies. These similarities encompass a
blend of theoretical and practical sessions, characterized by active student involvement and
engagement. The evidence indicates that lecturers in the buildingunereast module
prioritize the practical application of content, emphasizing the link between theoretical
concepts and reavorld scenarios to enhance student understanding. Some instructors favour
a constructivist approach, encouraging students to engetpecly in creating their own
knowledge through hands activities and independent exploration. Support structures such
as tutor teams are established to aid students with questions or concerns, offering additional
resources and guidance as needed. Wieidehing approaches vary, with some lecturers
adapting their pedagogical styles based on observed challenges and others maintaining
consistency informed by practical experience, it is evident that all lecturers invest significant
time and effort in fostemg active engagement and participation among students during
lectures. This is @romisingfinding, as many studies have found that lecturers still rely on
traditional teaching techniques (seectionl1.3). The seeming willingness of lecturers to try

new or alternative approaches to pedagogical practices is a significant first step in advancing

learning and teaching in the building measurement module.

In addressing the question regarding the current learning and teaching approaches in the
building measurement module, it is apparent that some lecturers incorporate certain aspects of
constructivism such as active learning and social interaction intdeaehmingmethodologies.

However, it cannot definitivelpe concluded whether these practices are intentional or not.
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7.2.4 What is theperceived effectivenesef the current learning and teaching approaches

and of building measurement for firstyear quantity surveying students in South Africa?

The fourth subsidiary research question is about the effectiveness of the current learning and
teaching approaches outlined in the previous quedtisinoteworthy that these methods can

be perceived as effective, given the absence of explicit data indicating ineffective practices.
While students provided numerous recommendations and areas for improvement, it does not
necessarily imply that the curtenapproaches are ineffective. Suggestions and
recommendations, as discussed in seclidh4 can be considered for implementation to
enhance the effectiveness of thearning and teachingnethodologies in the building
measurement modufarther. Some of the instructors commented that the high throughput rate

of the module is a clear indication of the effectiveness of their teaching approaches. It can be
deemed that across the participating institutions the current learning and teaching approach a

effective however there are room for improvement.

7.2.5 Whatfacilitation framework towards effective learning and teaching interventions

can be applied to bridge the articulation gap of firstyear students in order for them to

fully grasp and understand the context of the building measurement module?

The findings of this thesis culminate into a propogadlitation framework to support the
incoming firstyear student who are underprepared, lack prior knowledge and exhibit an
articulation in the building measurement module. It is aimed at supporting lecturers to plan and
implement module or unit conteappropriately andh line with the constructivist principles

of Vygotskian theoryFigure 7.1 illustrates the framework.
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Figure 7.1: Facilitation Framework to enhance learning andeachingin the building
measurementnodule(Created by Author)

Section A of the framework comprises two essential components: baseline knowledge
determination and prior knowledge activation. Baseline knowledge determination and prior
knowledge activation occur before the stareath unit, theme, chapter of the module. The
determination and activation are not omdeactivities and should be done at the start of each
new unit as studentsknowledge can change at any stage. Therefore, conducting these
assessments at the beginning of the year may yield different results ednipa@ontinuous
assessments throughout the yaad before commencing with a new module unit, theme or
chapter As shown in the thesis findings presented in Chapters 5 and 6, determining baseline
knowledge is crucial to ensure that students are met at their current level of comprehension and
understanding of the subject content. This can be achieved throughtoogdishort, informal

test or activity to assess studedtsurrent knowledge levels without it being a formal
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assessment. Additionally, the activation of prior knowledge is equally agat serves as a
starting point for new learning, considering that new knowledge is built upon existing
knowledge. Sometimes, it becomes necessary to activate prior knowledge or make students
aware of their existing knowledge of the content. Prior kndgédeactivation can be achieved
through various methods, such as showing students pictures and images, telling a story, or

referring to their possible prior experiences. For exangplemight say,

Have you recently seen the new development on Mandela Street, across from the
universitys main gate? Théye cleared the site.

or,
Have you noticed the variety of buildings and structures as you walk around campus?

These approaches help to engage students by connecting new information to their existing
knowledge and experiences. These two activibaseline knowledge determination and prior
knowledge activatioflay the foundation for the lecture and are pivotal in facilitating effective

learning.

In Section B, during the lecture, students will participate in various scaffolding teaching
activities tailored to the module content and module or unit outcomes. These activities
encompass a wide range of exercises designed to break down tasks into smaller, more
mana@able portions for students to master. Scaffolding is temptwsanature and should
gradually diminish to enable students to achieve the intended outcomes independently. As
students engage with scaffolding activities, they progress throwglzahe of proximal

development wherein the MKO also plays a rBefer to detail discussion in Chapter 3.

Section Cof the framework pertains to activities conducted after the lecture. It is essential for
both the lecturer and students to engage in criticaksiéiction after each lecture or after the
completion of a module unit outconfeeflection is a fundamental aspect of the constructivist
teaching approach and plays a pivotal role in the learning process. Through reflection, valuable
insights and information can be obtained, aiding in the consolidation and enhancement of

learning outomes.

In the next section the implications of the implementation of the framework are discussed and

presented.
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7.3 IMPLICATION FOR FRAMEWORK IMPLEMENTATION
When the implications of the implementation of the facilitation framework are considered,

various important thoughts arise:

7.3.1Implementation framework for achievingmodule andunit outcomes

The first implication is that this framework can be implemented to achieve either module
outcomes or more specific unit outcomes within the modulean be implementedf the
implementatiorof a module outcomehe various teaching activities needed to achieve these
module outcomes can be scaffoldethd the framework can benplemented For the
implementation of the achievement of unit outcomes, the framework would be idewoltify
scaffolding activities to achieve specific unit outcomé&bkere is no time limit for its
implementation and the framework can be used over a period of several meakissor just

for one week.

7.3.2lmplementing the framework in large class settings

Although thecasestudydesign was applied inralatively smalklass, this framework can also

be implemented in a large class setup. There are no limitations or reasons preventing its use in
larger classeg:or examplethe pre and postests can be assessed by students themstdves
instance py electronic means where students do a poll via WhatsApp or use clickers in the
class setip. The same goes for the pdsest There is © need for the lecturer to attend to each
studends pre and postestresults.Pre and postess in combination with the activation of

prior knowledge serve as an important departure point for students themselves to see their
growth, increasing theianderstandingsroupwork in large classésideal to enhance learning
where MKOis present; it leaves the lecturer in a facilitation role and not necessathly sole
teaching roleMKO within the group can answer questions from other stugesish would
decrease the individual questions posed to the lectliher.lecturer however,should be

present and move between the student groups to ensure and facilitate |ddmmsmme apply

to the reflection section of the framework, critical geflection can assist students greatly in

their learning and it is not necessary to be assessed by the lecturer only prompted or guided in

the reflection process.

267



7.3.3Applicability of the framework across various higher education institutions

The study sample included only universitiedfering accredited quantity surveying
programmesand did not consider universities of technology other higher education
institutions However, there are no limitations to applying this framework at any higher
education institution that offers the building measurement module aydiastievel on NQF

level 5.

7.3.4Applicability of the framework in blended learning scenarios
This framework is also applicable to a blended learning scenario with no limitations or

restrictions in its application in this sep.

Thus he framework for achieving module and unit outcomes is flexible, supporting both broad
and specific goals over varied timeframes.
for large settings by using selsessment tools and group work toasmde peer learning.
Applicable to any higher education institution, including universities of technology, the
framework also adapts easily to blended learning environments without limitaltioss.
essential to recognize the significance of languag®plementing this framework. Language
plays a crucial role in the learning and teaching process, and facilitators should remain mindful

of languagerelated issues when applying this framework.

7.4 RESEARCH LIMITATIONS AND RECOMMENDATIONS AND FURTHER
RESEARCH

The following limitationsand recommendationgere observed in this study

7.4.1 Scope of Study

The scope of this study was limited to South African universities offering fully accredited
guantity surveying degree prograres. Consequently, data collection did not include
universities of technology and their prograes (refer to Chapter lsection 1.2for

justification).
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7.4.2 Programme Structure

One of the six South African universities offeriagcredited quantity surveying prognanes

is unique in that it introduces its building measurement module in the second instead of the
first year As a result, this university was not included in the stddg to not having firsyear
students in a building measurement modlilsecond years were involved in this study they

will skewthe resultsbecause they will have knowledge and experience when they enter the
building measurement module their second yearunlike other institutions where learners
fresh out of schooknter the building measurement module for the first time.

7.4.3 Participation

One of the universities invited to take part in the stidynotparticipate, leading to a notable
reduction in the sample si2&/hile limited participation posed challenges for drawing robust
conclusions and may affect the broader applicability of the results, valuable data and insights

were successfully gathered from the other four participating institutions.

7.44. Mode of Learning

The study specifically targeted fillme, accredited quantity surveying prognares, thereby
excluding distance learning, compact, or blended learning modes from consideration. This
focus was chosen to provide a clear and focused analysis of the traditiopatsan
educational model within the quantity surveying discipline.

7.45 Avalilability of Literature

The study encountered a lack of comprehensive literature on the subject matter, presenting
difficulties in contextualizing the research effectively throughlitieeature. This shortage of
available resources made it challenging to place the study within the broader academic
conversation and utilize established frameworks or theories. Consequently, the study leaned
heavily on primary data collection methods andovative approaches to address these gaps
and ensure a thorough analysis of the research problem.
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7.4.6Testing the transferability of the framework

The framework was developed based on the experiences of students and lecturers from
different institutions, but could only be tested in anl@pth case study at one institution. It is

also recommended that the framework and its transferability potemtig¢dbed at other
institutions. The case stu@ynarrow focus and limited sample size restrict the extent to which

its findings can be broadly applied. Nonetheless, worth noting that while the insights may

not be universally applicable, they offerlvable perspectives that can be relevant and
transferable to similar contexts. Despite its specific nature, the study provides specific insights

that can inform learning and teaching practicethe building measurement module

It is recommended to apply and test the facilitation framework across a wider audience,
including universities of technology and other higher education institutions offering the
building measurement module. Further investigations should explore the freksewo
applicability in various contexts and assess its practical implementation to expand the
knowledge base. Additionally, acknowledging that alternative modes of learning may present
unique dynamics and outcomes not explored in this study is cruciakstuggthat further
research in this area could be beneficial. Finally, it is recommended that more research be

conducted on quantity surveying education in South Africa.

7.5 IMPLICATIONS AND KNOWLEDGE CONTRIBUTION OF THIS STUDY ON
THE QUANTITY SURVEYING PROFESSION

Through an irdepth investigation into the learning and teaching challenges in the building
measurement module for firgear students and lecturers, this research has uncovered unique
challengedaced by both groups. By examining skeehallenges, a better understandivasg
beenachieved, and potential solutions can be explored to enhance the learning and teaching
experience®f first year studentdt has also been established that a constructivist teaching
approach, specifically Vygotsky theory of sociocultural development, is a veelited
teaching approach for this module. This insight significantly contributes to the knowledge base
of quantity surveyingwhile these findings provide new perspectives on quantity surveying in

higher education.

Furthermorethis research contributes to the body of knowledge of the quantity surveying
profession as well as the body of knowledge of higher educatowever, due to the

knowledge gap in the quantity surveying educational research, this study contributes
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significantly to this specific body of knowledgEhe knowledge gap, as illustratedGhapter

1, Figure 1.1]ies in the area of research of quantity surveying and higher education. Previously
the pedagogical challenges encountered by-yest students and lecturers of the building
measurement module were unknown, but now these challenges have been estsblisimdyl.

has it been establishdalit possible solutions have been provideoth that the constructivism
specifically Vygotskys theory of soadcultural developmerttasproven to be well suited for

the learning and teaching of the building measurement module otydastlevel and to
overcome some dhepedagogical challenges.

The practical implication of this research is tallowing a constructivist teaching approach,
universities can enhance the learning and teaching experiencesyédirguantity surveying
students by becoming aware of the preparedness and prior knowledge levelsyafafirst
students in the building measurement module &vith an enhanced firgtear experienge
students have a good foundational knowledge in quantity surviyitige rest of the duration

of their studieswhich will ultimately contrbute to better graduates and professiori2zdést
practices for teaching the building measurement module onyéest level can also be
established from this research through the application and implementation of the suggested

framework.

In terms of policy implications, this study might lead to the recommendation of the inclusion
of certainmatric orGrade 1Xubjects to enhance studégsor knowledge and preparedness
levels upon entering higher educati@ubjects such as Civil Technology and Engineering
Graphics and Design might be considered as highly recommerated orGrade 1Zubjects.

An introductory class or program in the first year might also contribute to students'

preparedness for the building measurement module.

This study can also have an impact on stakeholders such as lecturers and students, as this
research provides evidenbased recommendations for improved learning and teaching of the
first-year building measurement modullenovative teaching approaches and active learning

can enhance the learning and teaching expesaidast-year quantity surveyingtudents

76 CONCLUSION

In conclusion, this research has provided valuable insights into the learning and teaching
challenges faced by firgtear students and lecturers in the building measurement module at

South African universities. Binvestigating andincovering these challenges and identifying
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the suitability of a constructivist teaching approach, particularly Vygdaiskiyeory of
sociocultural development, this study significantly enhances the knowledge base of quantity
surveying education. The findings suggest that adopting a constructivist framework can
improve learning and teaching outcomes in this core module. Howéwve study also
identified limitations, such as the need for more extensive testing of the framework in diverse
educational settings. Overall, this research contributes tepeedanderstanding of educational
strategies in quantity surveying and opens up new avenues for enhancing pedagogical practices
in higher education.
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Appendix 27 SACQSP Accredited Programmes
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Appendix 31 RICS Accredited Programmes
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Appendix 47 Summary of Pedagogical Challenges

Author(s) Pedagogical Challenges Possible Solutions and Teaching
Alternatives
Wong, Investigated an e-leaming A blended learming approach is
Oladinrin, Ho, | approach in construction recommended for the measurement
Guilbert & Kam | measurement in Hong Kong, module.
(2022) Hong
Kong
Tunji-Olayeni, |In civil engineering measurement | Authors propose lecturers of ecivil
Kajimo- in Nigenia the five most significant | engineering adapt their teaching style,
Shakantu, learning challenges were | and maybe follow a slower pace.
Ayodele & identified as:
Emmamuela 1) lecturer’s speed,
(2021) Nigena | 2) measurement process,
3) measurement calculations,
4) understanding SMM and
5) taking off sheet.
Ekundayo, Constructivism in Q5 education 15 | A comstructivist  leammer-centred
Shelbourn & supported by the authors in |approach 13 suggested with a mmlh-
Babatunde research done m UK disciplinary approach.
(2021) UK
Gurmm, The authors investigated a blended | The authors suggest the delivery
Kamardeen & | pedagogical model for effective | strategy. lecturers’ characteristics, and
Mahmood teaching m  the  uolding | assessment 15 pedagogical tenets that
(2021) Australia | measurement module in Australia | should also be investigated. There 1s still
as students have shown low grades | a knowledge gap i developing a
(challenges) over the past few | comprehensive pedagogical model to
years in this module compared to | address learmuing challenges m  the
other modules. Students have | bulding measurement module.
difficulty interpreting bulding
measurement  concepts  and
procedures.  Lack of uolding
technology knowledge, nadequate
leaming resources, and less
inferactive teaching methods.
Kibwami, The authors conducted research in | It is smggested that students have
Wesonga, Uganda, with regards to quantity | regular site visits, work placements and
Manga & surveying education and the | more on-site training opportumties.
Mukagsa (2021) | mprovement thereof  Authors | Thus more i exposure as well as
Uganda found there exists a mismatch | the adoption of a problem-solving

between mdustry practifioners,
professional bodies and ferhary

teaching approach.
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mshtutions and

ahgnment.

expectations

Mojtahed,
Eamardeen,
Rahmat & Ryan
(20207 Australia

Flipped classroom and achve
learmning for construction education
are imvestigated

Flipped classroom and active leaming
are suggested mm Australia to enhance

siudent leaming n  construchon
education.

Gurmm &

(2020) Austraha

Authors mvestigate challenges at
an Austrahan wmversity and found
the following leammg difficulties
and challenges over a five year
period for the  ulding
measurement module.

1) Dufficulty m managmg group
assignments,

2) inadequate knowledge of
mathematics and construction
technology,

3} lack of sufficient ime to prachice
Seminar questions,

4) the mflexibility of the class and
seminar timetables.

Timetables can be adjusted.

Fammow &
Wetzel (2020)
USA

Authors refer to the “stand and
deliver’ lecture which 1s still being
used and although stll widely
prevalent m higher education this
method of delivery has been
accepted among educators as one of
the more mmeffective approaches to
foster cogmtion and retention.

Fesearch has shown students prefer
achive, participatory, and expenential
leaming. Thos actve pedagogy 1s
promoted in construction management
education.

Paul, Jatan &
Zaki (2019)

Nigenia

The continnous decline in students”
academuc performance m Q5-
related cowrses m  Nigena
Invesigation of QS students’
performance m MNigema  Several
factors were discovered to affect
student performance. Gender, age
and interest have an impact on
performance

[ Suhaida, Nurul,
Razak &

There 15 a growing need for
mmiversities to provide their ()5

Thus to realise the ﬁ:ﬂpntenﬁalnfsu:h
new skills a parallel shift is required m
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Shazwan (2019)
Malaysia

with appropniate BIM
related skills. Students need to fit

the teaching approaches becanse it
desired the concepts swch as
collaboration and integration m
Malaysia. A cross disciplinary or multi-
disciplinary modules in the most
mplemented approach in BIM teachmg

and learming.

Senaraine &

Rodngo (2019)
Anstralia

The uwse of software m
measurement  educahon. The
traditional taking-off format has
been wused for decades. The
transition from the traditiomal
manual measurement process o a
—anded measurement
process was elaborated on.

By mtroducing a new simpler format
because the tradiional method of
teaching 15 considered to be tedious.
New simpler ways of measuning were
miroduced (the honzontal layout)
positive feedback for staff and students.

Mohamed,
Islam, Yusof,
Misnan,
Othman &

Ramly (2018)
Malaysia

The Malaysian built environment
educational  framework — went
through a philosophical shaft from a
behaviourist to a constouctivist
framework due to transformation in
Q5 teaching methodology, learming
environment and technological
Immovation.

Zulu, Haupt &
Tramontin
(2018) South
Africa

Zuln, Haupt & Tramontm (2018)
refer to the scaffolding of complex
problems and tasks of construction-
related disciplines. They also refer
to construchvism as a widely
accepted teachmg and leaming
approach due to its efficacy of
being student-centered.
Constuctivism 15 also  active

leamning.

Constructivism  approaches mclude
mquiry-based learming, problem-based
leamning, project-based learming, studio-
based leaming, case-based learming

discovery leamning, and action learning.
All these approaches are based omn

students leaming while working on
proposing a solution to a problem.

Ayinde &
Sammel (2018)
Nigena

“Building Construction courses should
be a prerequsite for DBuwlding
Measurement courses since Bulding
Construction courses provide the
theoretical and practical background for
Construction Measurement courses so
as to enhance student’ performance:.
Authors have proposed that bulding
construction courses should be a pre-
requsite for building measurement
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module to improve performance of
student m bwlding measurement
module. Building construchion courses
provide the thecretical and practical

background for construction
measurement oourses
Hefer, Fester, Constructivism i architecture | Authors are supportive of
Zulu & Haupt | education in South Afnca . Studio | constructivism m construction
(2016) South based teaching approach in|educaton more specifically m
AFnca architecture is similar to teaching | architecture i South Africa.
approaches found under
constuctivist  leaming  models
which are charactensed by
students’ active parficipaion to
construct knowledge. Traditional
lecture approaches are strongly
mstructive In nature to improve the
learming expenence.
[Tumji-Olayeni, | Leamming difficulties have been | Recommendations mchude: sites visits,
Anmsan Ommb, | identified m  the  bwlding | sufficient examples, reference to
Afolabi, Ojelabi | measurement module in Nigena | mdigenous  textbooks, mteractive
(2016) Nigena | Their research identified three | teaching sessions and wuse of 3D

sources of leammmg difficulties m
the building measurement module:
1) the lecturer,

2) the lecture,

3) the leaming facilities.

The teaching styles of lecturers
made comprehension difficult,
lecturers mushed through the work
and assumed students possess
knowledge already. Lectures are
non-interactive and examples are
msufficient and not illustrative
enough for students to understand
fully. Lack of exposure to software
and indigenous textbooks on
bulding  measurement — were
1dentified as the learming facility
source the of difficulty.

drawings and videos.
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Sunindijo

New teaching and learming approaches

(2016) Austraha have been proposed in first-year
construction management education
such as - Deep leamng, flipped
classrooms  and  leamer-centered
approaches to improve the learnng
experience of students. Due to the
practical nature of the construchon
mdustry, the value of real-life projects
or cases as examples or site visits should
be mcluded mn the course. PFesearch
done 15 Austraha.

[Smallwood & | Ihe teaching methodology of the | In  their research Smallwood &

Cumberlege quanfifies module went through | Cumberlege make mention of Piaget

(2016) South | trapeformation and re- | (1950): He (Piaget) is of the opinion

Affica configuration over the last couple | that  individuals  construcit  new

of years to make the presentation of | imowledge through processes of

the module as well as the module | accommodation and assimilation fiom

content more comprehensible for | their experiences, thereby incorporating

the students. new experiences info and already
exisiing framewerk without changing
the framework

Goedert & Tradibional lectures must be | Traditional lectores m construction

Fokooex (2016) | reviewed m construction | edocatbon must be reviewed and

USA engineering education complex problems should be introduced
through scaffolding. The project-based
approach was used to overcome the
challenges of entry-level construction
students In construction educaton at
Nebraska-Lincoln umversity, USA.

Hannaram & Construction education needs to be | In  construction education i South

Haupt (2015) revised fo enable graduates to enter | Afinca, an miroduction of studio-based

South Africa the mecreasingly complex and | leaming was proposed and implemented

demanding work environment. to embrace an active leamming pedagogy.

[Tee (2013) UK. | Assessment of the eificiency of | Active class activiies such  as

video and interactive PowerPoint | discussions, guestions, argung |
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as tools to assist the delivery of the
measurement moduole and to
support student learning.  (first and
second years) First-year students
are not equipped with skills to read
constiuction drawings, let alone
able to measure accurately and note
the measurements down mn a set
format.

“Students in their first year are not
equipped with the skills to inferpret
construction drawings, lei alone
able to accurately measure, and
note the measuremenis down in a
set format. Additionally teaching
siudenis to read and inferpret
anatomical construcfion drawings
of building structures in 2D and
then visualize it in 3D can be a
difficult fask for the lecturer”.
Measurement is an important skill
that a @5 should have if is
imperaiive thai studenis acquire
this skill. (Lee, 2013).

bramstormmg and reflectons are
encouraged. Author suggests an
mteractive teaching approach to
quantity surveying measurement.

The use of powerpomt as a visual tool to
present anatomic information

Powerpoint sdents  to
understand the module better. It helped
with 3D visualization made the delivery
of module better, PP enniched students
leaming expenence. However it did not
helped them to understand bwlding
construction drawings better.

Lee also mdicates that the measurement
module falls under the cogmitivist and
constructivist  onentaton  because
students need to develop capacity and
skills to learm better amd to constmct

knowledge.

Nompunga Challenges and change in|The findings of this research have
(2013) South construction neering teaching | mdicated that engineenng education
Affica m South Afnica. Nompunga (2013) | should move away from conventional
refers to Dewey's concept of seeing | teacher-centered teaching to a student-
“Teachers as learmers”, “teachers | centered teaching approach.
as researchers” and feachers as
practitioners” mn a research study
on engimeering education.
Glick, Porter, & | Authors state that both the teaching | It 1s proposed that 3D models be used to
Smuth (2012) and the leaming of construction | assist in the teaching and leaming of
UsA management education m USA | construchon management education.

remain a challenge specifically for
Imcoming undergraduates.
“Students coming into CM
hypically do not have an extensive
background in the field and
sometimes struggle in core content
courses like consfruction materials
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and methods, plan reading and

Ostrowsk
(2011) UK

The provision of QS teaching as
techmical competence n
umversities has been affected by
the lack of a pedagogcal
foundation, increased student
numbers and a greater diversity of
students. There 13 wvery litle
research on the pnnciples of
teachmg QS. The measurement
process, calculations, technology.
SMM and rulmgs as well as speed
were key pedagogical difficulties
found in measurement In quantity
surveying m the UK.

The process, calculations,
technology, SMM and milings and
spead

The provision of QS teaching as
technical competence n
universities has been affected by
the lack of a pedagogical
foundation, increased student
mumbers and a greater diversity of
students.

Theze 15 very hittle research on the
principles of teaching Q5.
Published work m mamly
concemed with the mmpact of
vanious teaching programmes and
empincal reviews of mumbers of
students mvolve.

Need to use the comrect teaching despite
Imcreasing resirichons on resources,
space and time.

Proposed a cogmtive framework for
development Coherent framework of
pedagogy for QS work and enables the

1ate pedagogical modifications

difficulties that have been identified.
Epistemological,

psychological,
emotional

cogmitive,
environmental,

McDonnell
(2010) Ireland

Many students fmd the bulding
measurement module a challenge
especially m the first semester of
their first year due to adapting to a
new stage of their life Lecturers
favour the traditional teaching
approach which mcludes
traditional manual measurement
techmiques. The efficacy of this

From a personal  perspective,
MecDonnell (2010) adds: ‘T am
constanily invesfigating new
approaches to teaching measurement ”.

Students prefer the traditional mamnzal
measurement techmeues, but with better
access to measurement software.
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mamual method 15 questioned due
to the computensed work

mn Ireland during an mvestigation
gbout the relevance of the
traditional teaching approach m the
measurement module to
undergraduate ()5 students.

“Although manual measurement is
no longer used from a commercial
point of view in the workplace, its
value as a learning tool should not

be underestimated” (McDonnell,
2010).

Many students find the bwlding
measurement module a challenge

especially in their first semester of
their first year due to adapting to
DEwW of ther hfe. Lecturers
favour the traditional teaching
approach which mclude
tradifional manual measurement
techmiques. The efficacy of this
mamual method 15 questioned due
to the ¢ 1 work
environment. Is the practice of
teaching  fradibonal  mammal
measurement an outdated and
redundant modus operadi?

Also mention the mter-relaionship
between construchion techmology
and the measurement module. The
delivery of the measurement

Students leam by doing.  Shared
leaming experiences. Siudents make

sense of what they already know.
Mamual measmrement carmed out in

small tutonal groups enhances these
vehicles of leamming whereas the use of
measurement software packages would
not.

Mamual measurement should be retained
m the teaching approach and must be
supplemented with and not replaced by
software packages.

module can’t be m 1solation.
L, Hodgson,. |E- ams to mprove QS | Social constructivism as an explanatory
& Lord (2010) | students understanding of drawings | theory for onlime leaming effectrveness
UE through the use of wanous 3D | enables leamers to actively construct

models. E-leaming complement
traditional leaming approaches,
maintain student’s mterest and
reinforces understanding.

their own perspectives.
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QS in Hong Kong. The quality of
QS umversity graduates 1s stll
citicised by educators, semor
governmental officials and by

Hartmann, Hartmann, Deoree and Martin | Constructivism is advecated for in south
Doree & Martin | (20100 consider construction | Affican  consfrucfion  management
(2010) South management to be a “discipline | educafion.
Affica that requires studenis fo solve
social techmical problems by | The authors consider CM fo be a
collaboratively engaging in a | discipline that student to solve
social proves of Fkmowledge | social  techmcal  problems by
production and sense-making. That | collaboratively engaging m a socal
is in line with the consfructivisi | proves of knowledge prodoction and
view of learning ™. sense makimg. That 15 m hne with the
constructivist view of learming
Haupt (2009) The standard of secondary
South Affica education and the entry-level
quality of students were poor as per
a report compiled m 2009 on
education and tramming 15sues m the
South  Afnican  construction
ndustry.
Verster & Challenges and change. QS firms (It 15 adwvised that athiode toward
Hauptfleisch are ready to meet the challenges of | development and growth 1s vital for the
(2009) South changing environments of | future survival of the profession of Q5
Afica standards, education, professional | m South Afnica. Authors propose a
development, and lmu:m:l.g more practical approach towards
Authors mvestigated matunty in | education for construction professions
the quantify surveying profession | due to the changing professional
environment
[Teung & Chen | Learning approaches and teaching | Alternative teaching approaches are
(2008) Hong onientations mmst be evaluated. | recommended and should be students
Kong Research report of the Institute of | centred and include activities such as

problem based assignments, project-
based exercises and site visits and group
discussions. This research was done as

part of the advancement of performance
of QS students in Hong Kong.

Alternative teaching methods which are
student cenfred teaching  are
recommended for QS5 education, PBL
and site visits are recommended
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Student centred teaching approach and a

deep leaming approach were popular
among teachers and students

Hodgson, Sher
& Mak (2008)
UK

Students mneed to have an
understanding and knowledge of
constmiction technology to enable
them to measure and be successful
m the measurement module. Ths
15 a challenge for lecturers. When
students are required to leam how
to measure they do not have the
underpimming  and  previous
knowledge and understanding of
construction technology.

Students need to have an
understanding and knowledge of
constmiction technology to enable
them to measure. This 15 a
challenge for lecturers. When
students are required to leam how
to measure they do not have the
underpmming  and  previous
knowledge and understanding of
constmiction technology. Students
need to understand the technology
m order to apply the mules of
standard method of measurement.
Traditional teaching approach
separate construction technology
and measurement. This 15
frustrating for students and hinder

Students need to understand the
technology n order to apply the rules of
the standard method of measurement.
The tradihomal teaching approach
separates constmiction technology and
measurement. This 15 fiustraiing for
students and hinders their learming.
e-learning approach

Problem based leaming approach
(PEL), online measurement tutorials.
Different teaclhing approach which
mvolve the use of technology. (1mage

capture software and 3D meodelling)
Blended teaching approach.

Hasan & Fashd
(2005) Malaysia

The conventional teaching
approach was found fto be
meffective to teach key knowledge
and skills n takmg off (bhwulding
measurement module). Parficular

challenges mclude a lac]-:. of
understanding of construction
technology, and concepts of
measurement as well as a lack of
skills requured in taking off There
15 fragmentation of the teaching of

constmicton technology

and suggested a measurement studio as
part of mnovation m feaching bwlding
quantities module in Malaysia.

Non-conventional and fully miegrated 5
dimensional studio approach was
suggested for measurement courses.

Integration of 3 elements of theones and

ice in measurement of construction
work. 1) Theomes in comstruction
technology, pnmciples of measurement
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measurement and the
measurement exercises. The lack
of coordination in drawings used
for measurement lectures, exercises
and coursework seem to be a
problem as authors mvestgate
mnovative teaching techmques in
)5 education

Conventional approach of lectures,
exercises and takmg off examples
using computers. This approach
was found to be ineffective to teach
key knowledge and skills in taking
off Particular challenges mclude
lack of understanding i
constmiction technology, concepts
of measurement as well as lack of

skills required in taking off.

The delivery approach seem to be
the problem because 1t seems to be
frapmented and uncoordinated.
There 13 fragmentation of the
teaching of construction
technology, measurement
principles and the measurement
exercises. The lack of coordimation
m drawmgs used for measurement
lectures, exercises and course-
woik. Alternative approaches in
the delivery of the measurement of
construction works courses were
considered.

and mathematics, 2) skills m taking off
quantifies, 3) practice In prepanng and
presenting Bo(), 4) application of ICT
and 3) assessment of students” output.

Mam objectve was fo mninuse

Chnistodoulou
(2004)

Academicians and practtioners
ahike are mcreasmgly aware of and
concerned for, the umprecedented
changes and challenges of current
recogmzing  that tradibonal
engmesrmg education 15 faced with

fragmentation, a flaw of the
conventicnal approach.
and recogmizing that tradihional

engmeering educaton 1s faced with
great challenges and opportunities.

Transfusion of information techmology
and process automaton concepts
through necessary reorgamzation of
classes and curmicula. Fully integrated
automated project processes.
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Murry,
Donchoe 8
Goodhew

(2004 UK

Teaching methods m umiversities
need to change with a strong
emphasis on independent and
autonomous leaming. Recognising
the meed for change m hgher
education. Research m UK was

undertaken to improve student
leaming m the buildmg and civil
engineenmng ~ disciplines
{construction education).

through a concept called-student-
centered flexible leaming. This was an
evolutionary rather than a revolutionary
approach where lecturers mnovate and
expenment with their teaching methods
to the benefit of their students. The
teaching approach mcluded:  self-
leaming packages, self-gmded feld
tnps, e-learming packages. student-led
projects, semunars, workbooks and
coursework assignments

Chan, Chan,
Scott & Chan
(2002)

to enhance the mnovativeness,
creatvity, and cunosity of students.

It 15 moportant that acaderma adopt
modem and innovative ways of teaching
for conmstruction professionals and a
student-centered and project-based

learning environment

Fortune &
Skitmore (1994)
UK

Concemned about the acquisition of
quantificabion skills m formal
education writing from the UK

and 1t is recommended to move away
from the formal lecture and practice
session  toward a  workshop
environment.

Quantification skills may be better
developed by changing the emphasis in
the delivery of quantification studies
within courses of higher education away
from formal lecture and practice session
towards a strategy which sets up a
framework for learming opportumties m
a workshop environment that develops
problem solving abibties, uhhsing
DUIMEeTAcy, commumication and
orgamsational  skills. Workshop
environment.
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Table 2.6: Summary of Professional Quantity Surveyor Profile

L Services & ‘Warlplace
Tdentification | Responsibilities | Competencies | Competencies Rf:i‘d Skill and Atributes
Experience
SACQSP SACQSP SACQSP
Ldentificaion |y oy, | Idemfification | RICS Pathway | yo i | Resistration | Literature
of Work Review of Warlk Guide, Ang Review | Policy, March |  Review
dorument, Dornment, 1018 1['.15
Angz 2011 Amg 11
Interaction Advice oo Undertake Able to manaze | Develop High level of
with Costs, descriptive cost effectively | project boefs professionalism
stakeholders esHmanng. quantification and atending
project
development, CORE: initiation
mestings
procedures and
comiraciual
ATANZEmENts
Interpretmg Tender Underiake Commercial Fimangal skills | Proomement Risk taker
COnNSmacion evaination and | budzetary management of adwice
drawings and | reporis TEporting Constmaction
specifications warks
Compilation of | Coofract Prepare cost Constmaction Anatytical Definmg the Innovative
Price adminisiration esfmares technology and | skills quADLiTY
defprmination enviTonImenal SUTVEVAIS
doCmments SETVICES scope of work
and services
and finalizing
the service
apreement (5
_ 2nd client)
Taking off Project Brepare for Conmract Interpretive Advising on Fast thinker
quantities and | procmement and Practice skiills ESCODOMIC
oSt plamming: affecting the
docmments. for and cost project and on
simple and IMONiEormE appropriate
complex ProCEsses financial desiem
il —
Implementing | Prepare Billof | Provide Procorement Teammwork Agmeeing the Ambitions
budeetary Chaanfifies procurement mnd tendering skiillls decumeniation
PIOCESSRS adwice programme for
the project
Cash flowr Cost Managing of | Project finanee | Commmmication | Beview and Work under
forecasting and | manazement payment (cost and skiills evalnate desien | pressue
IMANXEEMETT ProCEsses TEpOITDE) CODCEpEs -
vakhe
enzinesring
FPrepars Financial Managze the (Juanirfication Decision Prepare Systematic and
financial comiral effect of scope | and costing of making skills estimaes orderly mind
TEQITS changes CONSTAOEn
wark
Prepare cost Cost comirol, Deetermme Contraciual and | Financial
estimates planming and TESOWITE . | lezal skills viability reports
. MANDATORY: and feasibili
studies
Adwice on Calculation of | Apply legal Ethics, mles of | Must write Andifing space
desigm-cost price principles conduct and neatly and work allocations )
alternatives flurnaations professionalism | tidy apainstthe | lder somrces:
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10 | Undertake Cash flows Strategic Client care st be Beview Tact
Eraject cost planming arourate and dorumentation
norm analtyses carefol in ProETAmme
calulations
11 | Prepars Budgats and Provide Commmication | Be able o Beview and Patience
replacement CO5t estmates advice on mnd nepotiation | wisualize evalnae desiFn
cost vahmations comiract drawings and and outlins
dorumenis defail specfications
and price and exenCising
defenmination st oonirol
methods
12 | Costplanming | Vahaton of Manaze Health and Mezpriation Prepare Arommacy
and cost work producison Safety skillls detailed
comirol [rogTess processas af estimass
PricE
determiration
| documents _ _
13 | Providinz Momihly Eesolve Accounting Enowledpe of | Beview Ensrgy
advics waharions, dizpures and procedures details, viabiliry repart
ceriificates and | apply close- maierals ad
[IopTess Ut procedunes COMSITLCTion
3
14 | Managemant %ﬁéﬁmﬁ Imiplemment Business Laod Brepare area Lomman sense
of payment project service | Flanming i schedules and
PIOCESSES f ahilities adwising o
FSURANCe spare and
acoommixdation
allowances
15 | Identify and Cuantificaton Undertake Conflict Advizing on Cumigsity
management of | of constmucion | financial avokdance, escalation
soope changes | work feasibility AN FEmEnT formulas and
stdies and dispute their
16 | Determination | Estmate valoe Compile a Daia Formmlatien of | Confidence
of resource of variations Project cost AN FEmETT proCurement
requirad information stmategy for
database comtractors, sub
confraciors and
suppliers
17 | Conirachal Meammement of | Manageprice | Dawersity, Beveew Infuifion
AN FEmEnT ariatons determiration | inclosion and working
ProCesses teamworking drawings for
compliance
with the
approved
adzet for
constuction
cost and or
financial
_ viability
18 | Undertake Feasibility Manage risk Inchisive Prepare
sirateEic siudies BV ITOIETIES procurement
P ] -
inchading
MeaTEment
and design of
work, drar of
prelimmargss,
preambles and
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Conimct

condifons
19 | Cost and Acset financial | Undertake Sustaimability Taking off
henafit EnAZEment whole life quanfifies and
mnalyses appraizal preparing price
detenmiration
decuments
20 | Economsc and | Inwestment Understand Advice on
financial appraisals the principles tender salection
mnalyses of OFTIOMAL:
imability
Asseszment
21 | Confract Actin dispates | Understand Capital Calling of
docmmentation vakhe allowance tenders and
advice manazement negodation af
DFDCES 5 prices
12 | Adwice an Consimuciion Diesign and Corporaie Evaluaison and
price project implement Tecovery and reporting on
defermination | management spedializad insohvency tenders
methods quality
A5FUANCE
procedures
13 | Manage the Wegotiate rates | Conduct fx Dme diligence Preparmg
production and | with confracinrs | assessments Comfract
preparation of decumentarion
price
-
docmmentation
and cost
managpment
—| documnents
14 | Resolve claims Conduct land | Insurance Advizing on the
and related tax different fomms
As5egEImEnts of constroction
CODTACT
15 | Prepare final Conduct Programmming Prepare health
ACCOUDIS iaki and plarminz and safety
andits TeqUiremenis
for project
26 | Apply close- Understand Project Aftend site
ot procedures profeszional feazahility handower, site,
Praciice analysis technical and
management ProgTess
procedures in mestings
{5 enierprise
27 | Develop and Fisk Prepare
i lemment MANAFEmEnt schedules of
PIOject Service predicased cash
qualkify flow
AsEUTANCE
- edures
11 | Undertaks Contract Cost control
feasihility of work
3 inchads
including advize on
market need, propased
variations and
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risk and retom on alternative
analyses construction
methods and
SBIENCIRE.
20 | Planming and Feparting on
managing o5t variations
enviranmental and confractual
30 | Managmp and Adjudication
inisters and resalving
COnStraction financial claims
projects oo st by the
comiractor, sub
CODMTACIONS oF
Sppliers
31 | Managmg Prepare
Constnaction valnations for
assets payment
cerfificates and
reconcilias
. satEments
2 | Dresign, Meanming and
compile and recarding site
iilization of informaten for
project cost final accoumt
i j puIpas=s
databases
13 | Managimg the Preparing and
price agresing final
determination, CCOUmEs
awarding and
evaluation
PIOCESSES
(temdier process
—| punazement) -
3 | Risk Preparmz
management valnation for
final payment
cerfificates and
siatements
35 | Undertake Preparing fee
whaole life aoommis based
appraisals 00 APPropriate
fee scale and
conditions of
—_— Appomiment
36 | Contmibuate to Specialisation-
the
inabiliry
| assessment
37 | Undertake Project
wahe planming and
management Imanagement
| ewerrices _
38 | Desien and Dilapidations
i et and
specialised mainterance

310




ASSUTANCE
procedures

3% | Conduct tax Office
As5esEmAnts managsment,

TES0UICE:
allocation and

- Dudzetns

4 | Conduoct land Taxations
and related fax alkowance and
assessments Erants

4] | Conduoci Insurances
premisss,
ENETEY.
mAintenAnCs
and assefs
Tegister audits

41 | Undertake Litipation,
practice liquidation and
J;a;agnm’r insalvency
structuring the
ETMBTpTiSe,
negotiating s
client
ApTecments
and applying
relevant fee
srales

From the fable above it 1s ewvident that there are mmltple and vanous important roles and
responsibilities of the professional quanfity surveyor and to execute these roles successfully, the
quanfity surveyor needs to have certamn and specific comesponding competencies, skills and
atinbutes also demonstrated m the table. One of the most imperative skalls a quantity surveyor

needs 1s quantification or measurement skills to successfully fulfil their duties.
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Appendix 61 Ethics Letter UFS

UNIVERSITY OF THE
FREE STATE U FS
UNIVERSITEIT VAN DIE
VRYSTAAT
YUNIVESITHI YA U \/
FREISTATA

GENERAL/HUMAN RESEARCH ETHICS COMMITTEE (GHREC)

12-Sep2022
Dear Mrs MartMari Els
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Research Project Title:

Towards a Facilitation Framework for Effective Learning and Teaching forFirst Year
Students in the Building Measurement Module.

Ethical Clearance numbddFS-
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We are pleased to inform you that your application for ethical clearance has been approved.
Your ethical clearance is valid for twelve (12) months from the date of issue. We request that
any changes that may take place during the course of your studsdhegegect be

submitted to the ethics office to ensure ethical transparency. furthermore, you are requested to
submit the final report of your study/research project to the ethics office. Should you require
more time to complete this research, pleaseydplan extension. Thank you for submitting

your proposal for ethical clearance; we wish you the best of luck and success with your

research.
Yours sincerely

Dr Adri Du Plessis

Chairperson: General/Human Research Ethics Committee

205 Nelson MandelBrive
Park WesBloemfontein 9301 South Africa
P.O. Box 33Bloemfontein 9300
Tel: +27 (0)51 401 933duplessisA@ufs.ac.zaeww.ufs.ac.za
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Appendix 71 Ethics Letter UJ
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20 January 2023

Mart-Mari Els
University of the Free State (UFS)

Dear Mart-Mari Els

PERMISSION TO CONDUCT RESEARCH AT THE UNIVERSITY OF
JOHANMESBURG

The request for the project tiled Towards 5 Facilifation Framework for Effecfive Leaming and
Teaching for First Year Sfudents in the Building Measurement Modwe refers. Pemmission is granted
to conduct this study at the University of Johannesburg (UWJ).

Please note that the granting permission does not make it mandatory for LW students andfor
staff fo parficipate in the study. As the researcher/applicant, you will need to engage with
potential participants to obtain their consent to paricipate in the study.

Should you require assistance in distnbuting the survey to UJ students andlor staff, kindly
send a brief description of your study together with the link to where participants can access
the survey to ideweti@ui.ac.za, copying hemalijiffui.ac.za and rloots@uj.ac.za.

Dr Hdivhuwo Luruli
Executive Director: Research and Innovation

Email: nmlurulii@uj.ac.za

Crr Kingsway and Unhversity Road Auckiand Park » PO Boy 524 Auckiand Park 2006 = =27 11 559 2511 =y.acz
Auckiand Park Bunting Campus. » Aurkiand Park Campus = DoonTontsin Campus * Sowe Campus
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Appendix 81 Ethics Letter WITS

WITWATERSRAND

UNIVERSITY OF THE OFFICE OF THE DEPUTY REQISTRAR
JOHANNESBURG

24 January 2023

Mart-Mari Els
Doctor of Philosophy
University of the Free State

TO WHOM IT MAY CONCERN

“Towards a Facilitation Framework for Effective Learning and Teaching for
First Year Students in the Building Measurement Module.”

This letter serves to confirm that the above project has received permmission to be
conducted on University premises, andfor involving staff andfor students of the University
as research participants. In undertaking this research, you agree o abide by all University
regulations for conducting research on campus and to respect participants’ rights to
withdraw from paricipation at any time.

If you are conducting research on certain student cohorts, year groups or courses within
specific Schools and within the teaching term, permission must be sought from Heads of
School or individual academics.

Ethical clearance has been obiained. (Protocol number. UFS-HSD2022/0867/22)
Research Expiration: (12 September 2023)

TS
| ok eler
. _j) }jl

Nicoleen Potgister
University Deputy Registrar

Frivatn Bng 3, WITH, 2050, Genith Adrdem | T +47 11

LINNESITH YAD

H7 15049 | E nkolssn poigisierviieac e | warsorin. oo

ENaRAND LNIVED YA WITWATERSAAND

105z
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Appendix 91 Ethics Letter UP

h o

HIHIETREITFIT FA% PRCICS 1N
N VEFRITY OF BEFTAA LS -
*URIBESITHI ¥8 PRETOR & Office of the Registrar

Ms M Elz

Higher Education Studies
Faculty of Education
University of the Free State
South Africa

Email: ArcherM@ufs.ac.za

Dear Ms Els

APPROVAL OF RESEARCH STUDY

2022-12-01

The UP Survey Coordinating Commitiee has granted approval for the research study titted
“Towards a Facilitation Framework for Effective Leaming and Teaching for First Year Studentz in

the Building Measurement Module™.

The proposed research study has to strictty adhere to the associated study protocol, as well as the
UP Survey Policy and the Ethics Commitiee of the Faculty of Humanities instructions.

Please liaize with the Market Research Office in the Department of Instifuticnal Planning
{carien.nell@up.ac_za) to officially register the study and to finalise the survey requlations,
procedures and the fieldwork dates. In order to register the study, the Market Research Office has

to receive the formal ethical approval letter from the Faculty of Humanities.

A final electronic copy of the research outcomes must be submitted to the Survey Coordinating

Committes as soon as possible after the completion of the study.

Kind regards

ﬁg/.g

Prof CMA Nicholson
REGISTRAR
CHAIRPERSOMN: SURVEY COORDINATING COMMITTEE

Reciomie, Room 4-23, 4th foor, Administabon Buldng, Hatfed Campus
Universiy of Pretoria, Privaie Bag X20

Haifieid D28, South Afica

Tk +27 (D2 420 4736

Fax: +27 [0)12 420 5549

Email: regisl up.acos

WAL LI B T
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Appendix 107 Ethics Letter NMU

NELS®N M NDELA

UNIVERSITY

PO Box 77000, Nelson Mandela University, Port Elizabeth, 6031, Scuth Africa mandela.ac.za

Chairperson: Researé&tthics Committee (Human)
Tel: +27 (0)41 504 3624

Dalray.Gradidge@mandela.ac.za

NHREC registration nr: REC-042508-025

Ref: [H23-ENG-BQS-EAP-001] / Approval: 2927 March 2023 i 29 March 2024

29 March 2023

Dear Dr Loots

TOWARDS A FACILITATION FRAMEWORK FOR EFFECTIVE LEARNING AND
TEACHING FOR FIRST YEAR STUDENTS IN THE BUILDING MEASUREMENT
MODULE

PRP: Dr S Loots

PI: Ms M Els

Your application for ethics approval to conduct research at Nelson Mandela University has
been considered by tRREC-H on the basis that the study has been duly vetted and approved

by the University of the Free State, Research Ethics Committee.

Kindly use the following ethics reference numb&3-ENG-BQS-EAP-001 together with
your Universityods ethics clearance number

participants at the University. Ethics clearance is valid for one year.
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Please inform the REE, of any changes that may arise during the execution of the study,

particularly to the methodology.

It must be noted that the Nelson Mandela University assumes that the Research Ethics
Committee responsible for providing the original ethics approval/clearance has undertaken
both ethics and scientific review of the protocol according to the NationalhHgedtearch

Ethics Committee (2015) Guidelines, and assumes primary responsibility for oversight with
regard to any ethical issues that may arise in the course of the study. The Nelson Mandela
University would also wish to be provided with an executiversany of the findings from

the research.
We wish you well with the project.

Yours sincerely

Dr D Gradidge Chairperson: Research Ethics Committee (Human)

cc: Department of Research Development
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Appendix 117 Baseline Survey

Descriptive Quantification
FIRST YEAR STUDENTS
2022

Towards a Facilitation Framework for Effective Learning and Teaching for First Year Studenis in the

Building Measurameant Module.

Baseline Survey

Pleaze complefe fhe sunvey below.

Age

18
18
20
21
22
Ctther, please specify

Male/Female/Cther

Wear of matriculation

2017
2018
2018
2020
2021
2022
Other, please specify

If you did mot matriculate in 2022, what did you do
prior to 20227

Do you hold any prior qualification/diplomal’degree | YES / NO

other than matric?

If yes, please specify

Were you enrolled for a programme / qualification | YES / NO

prior to enrolment for Quantity Surveying?

If yes, please specify the qualification

Please select your matric subjects from the list. English
Afrikaans
Mathematics
Physical Science
Life Science
Economics
Accounting

Business Economics

Page1of4
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Technical Drawing

Civil Technology

Information Technology
Computer application technology
Enginesnng Graphics and design
Business Studies

Geography

Life Orientation

Oither, please specify

10.

On a scale of 1 — 10 how prepared ! ready do you
feel to enter university™

Least prepared

1 2 E ] 4 L] i] T

Most prepared

2] a 10

11.

Please moftivate your answer given for the above
gqueston?

12

Which of the matric subjects listed in question
number 8 above do you thimk will benefit you in
your gquaniity surveying studies? Please also
explain how you think they will benefit you.

13

How did you decide to study quantity surveying?

14,

When you applied for guantity surseying, what did
you think it was all about?

15.

Has your opinion changed since then? If yes,
please explain how it has changed and why.

16.

Do you hawve any prior knowledge, experience or
exposure to the construction indusiry in general?
(e.g holiday work, shadowing etc).

YES/NO

i7.

If yes, please specify what experence or exposure
you have had in the construction industry

18.

Do you have any prior expenence or exposure to
the profession of quantity surveying? (e.g
holiday waork, shadowing etc).

YES/NO

1B

If yes, please specify what experence or exposure
you have had in the quantity surveying
profession

Do you have any prior expenence or exposure to a
scale ruler or to read and interpret different scales
(e.g 1:100, 1:20, 1:50)

YES/NO

Page 2 of 4
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21.

If yes, please specify what experence or exposure
you have had with a scale ruler

In Primary School Yes ! Mo
What expenence

In High School Yes ! Mo
What experience

Cither: Yes / Mo
If yes, Specify.

Do you have any pricr expenence ol exposure to
read and interpretation of construction drawings?

YES /I NO

If yes, please specify what experence or exposure
you have had to read and interpret construction

In High Schoaol Yes ! Mo

What experience
23. | drawings
Other: YWes | Mo
If yes, Specify.
Least kmowledgeable Maost knowledgeable
24 | On a scale of 1 — 10 please rate your general
knowledge about the profession of Quantity 1 2 3 4 5 & 7 8 8 10
Suneeying
Omn a scale from 1 — 10 Please indicate your
current level of knowledge in terms of the
following topics:
Least kmowledgeable Maost knowledgeable
25, | What is your current knowledge level pertaining to
reading a scale nuler and interpreting different 1 2 3 4 5 & 7 8 8 10
scales?
Least knowiedgeable Most knowledgeable
28. | Towhat extent do you know how to use a scale
ruler to take measurements frem a construction 1 2 3 4 5 B 7 g 8 10
drawing ?
Least kmowledgeable Maost knowledgeable
2T. | What is your current knowledge level of
construction drawings [ building drawings for 1 2 3 4 5 & 7 8 8 10
example sections, elevations, scale of drawing
ect.
Least knowiedgeable Most knowledgeable
28. | What is your current knowledge level of different

building materials used in the construction of
buildings?

1 2 E ] 4 L] i]

7

2] a 10

Least knowiledgeable

Most knowledgeable

Page 3 of 4

320




28. | What is your knowledge level of elements and 1 2 3 4 5 i] 7 g g 10
components of 3 structure such as foundations,
superstructure, roof, finishes ete. 7

Least knowledgeable Muost knowledgeable
30. | What is your general knowledge level of vanous
professionals in the built environment such as
architects, emgineers, confractors? Do you know
their duties, moles and responsibiliies?

Least knowledgeable Muost knowledgeable
31. | Towhat extend are you familiar with the course of
a construction project also known as a
construction timeline?

Thank you for your participation

Page 4 of 4
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Appendix 127 Focus Group Discussion

Descriptive Quantification

FIRST YEAR STUDEMNT:

Foous Group Interview Guidelines

Towards a Facilitation Framework for Effective Learning and Teaching for First Year
Students in the Building Measurement Module.

Time: 90 min

4 — 6 students per group

Possible Questions:

1. How / why did you decide to study Quantity Surveying?

2. Let's talk about your school experience, especially grade 11 and 12. Do you feel the
school environment in general (homework, teacher support, ete) as well as the
subjects’ content prepared you for university?

3. When you entered university what was your level of preparedness ! readiness?
(Follow-up question/discussion on  readiness/preparedness  for the building
measurement module specifically).

4. If you felt underprepared for university, what would you say the reason(s) is?

5. With regards to the building measurement module, what is your experience of the
content of the module? How is your class experience? Can you relate this module to
other modules in the program and do you understand the core of this module and it
importance to a professional gquaniity surveyor?

6. What does a typical class / lecture look like? What type of class activities do you do?
Do you get homework, tutorial classes? What type of assignments do you do and is it
group work or individual work? What type of technology do you use in class as part of
leaming?

7. Would you say these curent teaching method(z) used in this module is effective?

8. What are the major leaming [ teaching challenges you expenience in this module?

9. What do you think should change in the teaching and leaming of the building

measurement module?

Fagelofl
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Appendix 137 Interview Guidelines

Descriptive Quantification
FIRST YEAR STUDENTS' LECTURERS 2022

1% Year Lecturer Interview Guidelines

Towards a Facilitation Framework for Effective Learning and Teaching for First Year

Students in the Building Measurement Module

Possible Questions:

9.

. How long have you been teaching this module? What is your qualification(s) and or

experience? Are you a Professional Quantity Surveyor? Do you feel the lecturer need
industry experience to teach this module?

What i= your general experience of first year students in your class? In your opinion
how ready/prepared are they for terfiary education?

How ready/prepared are the students in your class for the building measurement
module and the content thereof?

Do you have senior first year students in your class? Is there a performance difference
between senior first years and first years that just matriculated?

Do you think there is an articulation gap between matric and first years in general?
And how does this affect this module?

In order for students to fully understand all elements of building measurement, building
technology iz important. Do you teach these two modules in conjunction with each
other?

How do you determine baseline knowledge of your students at the beginning of the
year?

In what ways (if any) do you adjust your teaching approach based on the readiness /
preparedness level of your students?

What are the teaching or leaming challenges that you experience in this module?

10. What iz your cument teaching philosophy f approach § method for this module? What

activiies do you do in class? What does a typical lecture looks like? Homework,
tutorials, assignments?

11. How often do you revise, adapt, or change your approach to teaching and leaming in

thiz module?

12. Did it change the last couple of years?
13. Do you think your teaching methods are effective? Please explain (whether yes/no)

Fagelofl
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14. During the COVID19 pandemic how did you i and your in
this module?

15. Do you think it is possible fo effectively teach this module online?

16. What were the major challenges you experience during the pandemic in thiz module?

17. What does the future hold for you as lecturer in this module?

Page2 of 2
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Appendix 1471 Lecturer Reflection Prompts

QUANTITY SURVEYING f CONSTRUCTION MANAGEMENT
FIRST YEAR STUDENTS 2023
Descriptive Quantification

Lecturer notes, reflections and memos

Towards Enhanced and Effective Teaching and Learning Facilitation for Building
Measurement in Quantity Surveying

To be conducted by the lecturer.

Prompts:

What was the atmosphere in the class like today?

Are students interested or bored?

What are my general observation of today's class?

Whiat are the things that | find annoying in class?

Do | feel that | have achieved today’s goal and outcomes?
What can | do better or different next week?

BN

Fage 1ofl
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Appendix 157 Lesson Plan 1

DESCRIPTIVE QUANTIFICATION

DATE: 11 Aug 2023 | Super Structure Brickwork - Unit 3 | STUDENT NO:

LEARNING OUTCOME(S)
1. After completion of today’s class students will understand basic superstructure building
elements of a simple single-story structure and be able to measure these basic elements.
2 Students will also be able to identify applicable SSMBW rules

MATERIAL / RESOURCES:

. Architective/Building Construction and Graphic Standards (Andre Grobbelaar)
Measuring example £1 and presemtation notes on Blackboard

ESMBW (Standard System of Measuring Building Work Document)

Stationary including scissors and glue

o o T b

SUMMARY OF TASK(Sk
Students will engage in a practical example, a theoretical overview, an informal assessment, and
a class activity.

Please see below questions and instructions:

01: Inyour own words please gdescribe the following elements (Flease use an illustration as well)
1.1 One brick wall (OEW)

Mustration:

1.2 Half brick wall (HEW)

1.3 Cable wall

1.4 Beamfilling

1.5 Two courses above ceiling level

02: Under which trade(s) does “Brickwork in Superstructure” fall?
03: In what ygjt do we measure “Brickwork in Superstructure”™?

04: On a scale from 1 - 10 (where 1 is the least and 10 is the most), how would vou rate
vour current knowledge about superstructure brickwork and measurement thereof?
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05: Students do self-assessment on Q1.

06: In groups (self-select), collect images from magazines (provided in class) illlustrating
“Brickwork in Superstructure.” Create a collage with annotations for snbmission.

O7: PowerFoint presentation by lecturer on Superstructure Brickwork:.

08: Measurement Example #1
8.1 Drawing - overview & discussion
5.2 Measurements on drawing - overview & discussion
5.3 Dimsheet discussion of measurements & calculations

8.4 SSMBW rules discussion and application

09: Students measure HOUSE 2 on their own (provided in class)
9.1 Discuss the drawing in groups.
9.2 Measure example 1.1 on vour own on the provided dimsheet for submission.

010: Reflection Exercise

Omn a scale from 1 - 10 (where 1 is the least and 10 is the most), how would you rate vour
Enowledge now about superstructure brickwork and measurement?

REFLECTION ON TEACHING ACTIVITIES:

To what extent did the following teaching activities help vou understand roday's work? In other
words, the effectiveness of activities (where 1 iz the least effective and 5 is the most)

- CGroupwork activities (self-selected) 1 2 3 4 &
- Collage activity 1 2 3 4 5
- PowerPoint presentation 1 2 3 4 5
- Example Discussion 1 2 3 4 3

Were yvou able to make the connection between measurement elements and their applicable
S5MEW rules?

Which activities helped you most to make this connection?

Were you able to finish the various class activities within the given time?

QUESTIONS/COMMENTS I MIGHT HAVE: NEW TERMS LEARNED:
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Appendix 167 Lesson Plan 2

DESCRIPTIVE QUANTIFICATION
Lesson Plan
8 September 2023

LEARNING OUTCOME(S)
1. After completion of today’s class students will understand basic floor finishes and
applications and the measurement thereof.
2 Students will also be able to identify applicable S5MBW rules of these elements.

MATERIAL / RESOURCES:
1. Architective/Building Construction and Graphic Standards (Andre Grobbelaar)
2 Measuring example #1 and presemtation notes on BlackBoard
3. SSMBW (Standard Systemn of Measuring Building Work Documert)

SUMMARY OF TASK(5):
Students will engage in a practical example, theoretical overview, an informal assessment arnd
class activities.

Please see below questions and instructions:
01: On a scale from 1 - 10 (where 1 is the least and 10 is the most) what would vou rate vour
current knowledge about floor finishes and application?

02: Please provide 3

drawing provided also Wmm of each item, for submission. Flease use
colour in your activity.

03: In groups (pre-select by lecturer) discuss the various types of floor finishes and applications
that vou are aware of Share with the class.

04: PowerPoint presentation by the lecturer on floor finishes and applications
05: Measurement Example #1
5.1 Drawing - overview & discussion
5.2 Measurements on drawing - overview & discussion
5.3 Dimsheet discussion of measurements & calculations
5.4 SSMBW rules discussion and application
06 Students measure example #1.2 on their own (provided in class)
6.1 Discuss the drawing in groups
6.2 Measure example #1.2 on vour own on the provided dimsheet for submission.

07 Reflection Exercize
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Appendix 177 Workheet 2

DESCRIPTIVE QUANTIFICATION - Worksheet

DATE: 8 Sep 2023 Internal Finishes: Floors | STUDENT NO:

Please see the questions and instructions:

01: Flease provide annotations (screed, floor application/fimish _skirting etc.) on the section
drawing provided also indicate the unit of measurement of each item, for submission. Please use
colour in your activity.

02: In groups (pre-select by lecturer) discuss the various types of floor finishes and applications
that vou are aware of. Share with the class.

03: Students measure HOUSE? on their own (provided in clasz)
3.1 Discuss the drawing in groups

3.2 Measure HOUSE? on vour own on the provided dimsheet for submission

215 B

Ji
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Appendix 187 Reflection 2

_\.\l\\\J “.r,“f}?
.

,ﬁlﬂ,ﬂ | ”'ff,:,
)
Ut

Teaching Activity | ENJOYED the
most today:

= [Drawing and Annotations

= Group Discussion on Floors
= PowerPointPresentation

= Example 1 Discussion

= PMeasurement of House2

= Reflection Activity

Teaching Activity | LEARNED most
from today:

= [Drawing and Annotations
=  Group Discussion on Floors
=  PowerPointfresemtation
=  Example 1 Discussion
=  Measurement of House2
= Reflaction Activity

Teaching Activity | least enjoyed today and
why?

\r MNew level of knowledge about floors:

" LI L |
Did you finish your measurement work on time? g Aramr Pt

L3 A L I |
Could you manage to measure on your own? LA W
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Appendix 197 Lesson Plan 3

DESCRIPTIVE QUANTIFICATION
Lesson Plan
27 September 2023

LEARNING OUTCOME(S)k
1. After completion of today’s class, students will understand basic ceiling elements and the
applications and the measurement thereof.
2 Students will also be able to identify applicable SSMBW rules of these elaments.

MATERIAL / RESOURCES:
1. Architective/Building Construction and Graphic Standards (Andre Crobbelaar) notes
2 Measuring example #1 and presemtation notes on BlackBoard & House 2
3. ESMBW (Standard System of Measuring Building Work Documaent)

SUMMARY OF TASKI(SE
Students will engage in a practical example, theoretical overview, a class activity

01: On a scale from 1 - 10 (where 1 is the least and 10 is the most) what would you rate yvour
current knowledge about ceiling finishes and application?

02: Homework discussion (videos on ceilings)
04: PowerPoint presentation by the lecturer on ceiling finishes and applications
05: Measurement Example #1
5.1 Drawing - overview & discussion
5.2 Measurements on drawing - overview & discussion
5.3 Dimsheet discussion of measurements & calculations
5.4 S5SMBEW rules discussion and application
06: Students measure HOUSE 2 on their own (provided in class)

0O7: Reflection Exercise
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Appendix 207 Worksheet 3

DESCRIPTIVE QUANTIFICATION - Worksheet

DATE: 27 Sep 2023

Internal Finishes: Ceilings | STUDENT NO:

Please see the questions and mmstructions below:

/ e
v "‘--..\"-
02: Homework dizcussion (videos on ceilings) 4
MNOTES:

03: Measure INTERMNAL FINISHES - CEILINGS of House 2 gp vour own

L L (|
Did you finish your measurement work on time? RN e
L (R L

Could you manage to measure on your own? L S

New level of knowledge about ceilings /’\'1\
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Appendix 217 Reflection 3

Please highlight the most suitable option:

To what extent did the videos
before class help you understand

the work?
-0t
= Very helpful
=  Helpful to some extent
= Mot that helpful
= Mot helpful at all

Please highlight the most suitable description (max of 2}

-

Teaching Activity | LEARNED
most from today:

-3 = Videos at home
PowerPoint Presentation
~ w0 = Example discussion
Own measurements

Please highlight the most suitable option:

Do you think preparation work [ reading
work before coming to class would help
students understand the work better?

O YES

D NO
UNSURE I

Please highlight the most suitable description if applicable to you (max of 2)

The videos were a waste of time .f ‘E
T o A
The videos were not that informative éz__l
M B
| don't have access to imternet y
b j}}"w‘l
| don't have access to a computer il
¥
=

| would rather hawve the lecturer explain to me than to watch a video
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Appendix 227 Lesson Plan 4

DESCRIPTIVE QUANTIFICATION
Lesson Plan
13 October & 20 October 2023

LEARNING OUTCOMEIS)
1. After completion of todmy's class, students will understand basic roof elements and the
applications and the measurement thereof.
2 Students will also be able to identify applicable S5MBW rules of these elements.

MATERIAL / RESOURCES:
1. Architective/Building Construction and Graphic Standards (Andre Grobbelaar) notes
2 Measuring example #1 and presemtation notes on BlackBoard & House 2
3 SSMBW (Standard System of Measuring Building Work Documaent)

SUMMARY OF TASK(SE
Students will engage in a practical example, theoretical overview, a class activity

Week 1

01: On a scale from 1 - 10 (where 1 is the least and 10 is the most) what would vou rate vour
current knowledge about roofs and construction elements and measurement thereof?

02: PowerPoint presentation by the lecturer on roofs
03: Campus walkabout - roof observations and notes

04: Reflection

Week 2

05: Revision and test

06&: 3D model discussion

07: Measurement Fxample #1
7.1 Drawing - overview & discussion
7.2 Measurements on drawing - overview & discussion
7.3 Dimsheet discussion of measurements & calculations
7.4 SSMBW rules discussion and application

08: Students measure HOUSE 2 on their own (provided in class)

09: Reflection Exercise

334




Appendix 237 Work Sheet 4

DESCRIPTIVE QUANTIFICATION - Worksheet

DATE: 13 October 2023 ROOFS STUDENT MNO:
Please see the guestions and instructions below: II."h'nlln
/A
01: In your opinion, how would vou rate your current level of /
kmowledge of roofs and roof elements as well as the measurement '“'0

02: Powerpoint (take notes in reflection journal)

03: Campus walkabout (take notes on drawing provided)

04: Reflection:

4 1 To what extent did todav's “site visit' contribute towards vour learning and understanding of
roof elements and the measurement thereof? (where 1 is the least impact and 3 the most)

12 31#]5]

4 2 To what extent did the powerpoint contribute towards yvour learning and understanding of
roof elements and the measurement thereof? (where 1 is the least impact and 5 the most)

12 [3]4]5)

4 3 What were vour experiences of the randomly selected groups?

4 4 State two important facts that you have learned today?

45 Describe something you enjoved Irom today s lesson
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Appendix 247 Turnitin Report

Turnltin_MM Els PhD Final Document for Submission.docx

ORIGINALITY REPORT

9.,

SIMILARITYINDEX
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Appendix 25- Language Editing

337






