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Glossary

Education Bureau The government agency that is charged with dewedp and
implementing education policies in Hong Kong. Theci®tary for Education heads the
bureau. The officeholder manages the Secretartatjest Financial Assistance Agencies,
and the University Grants Committee.

Financial Secretary The officeholder is the minister in charge of #ie financial and
economic issues of the Hong Kong administratione Hinancial Secretary is one of the
senior-most officials in the Hong Kong administoatiand is responsible for supervising the
development and implementation of economic andnfird policies in the Hong Kong
territory. The officeholder reports to the Chiefdéxtive and Legislative Council of Hong
Kong.

Global Competitiveness Index Report The report examines the ability of nations to
improve the living standards of citizens. Howewrch ability is determined by the extent to
which a country efficiently utilises the availablesources. The Global Competitiveness
Index thus assesses the set of institutions, psli@nd factors that set the sustainable current
and medium-term levels of economic prosperity.

Higher Education Institute: These institutions offer higher levels of eduaatior which a
learner is awarded a degree upon graduation. dtistis of higher learning that also offer
more than 2-year programmes are considered higheagon institutes.

Hong Kong Council for Testing and Certification: The council oversees Hong Kong'’s
Testing and Certification industry. The primary ¢tion of the council is to advice the Chief
Executive state of the Testing and certificatiocice

Hong Kong Accreditation Service: Hong Kong Accreditation Service provides
accreditation for conformity assessment bodiestéatan Hong Kong, through the Hong
Kong Laboratory Accreditation Scheme (HOKLAS), HorKpng Certification Body
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Accreditation Scheme (HKCAS) and Hong Kong InspettBody Accreditation Scheme
(HKIAS).

Hong Kong Council for Testing and Certification: The Hong Kong Council for Testing
and Certification was established by the Hong K@ayernment. The role is to advise the
Chief Executive on the overall development strategfy the industry; new business
opportunities worth exploring for the industry, itegards to the latest developments in
Mainland China and overseas markets; and measweded to raise the professional
standing and community awareness of the industry.

Hong Kong Housing Authority: Hong Kong Housing Authority is the main provideir
public housing in Hong Kong. It was establishedlBv3 under the Hong Kong Housing
Ordinance and is an agency of the Government ofyHkong.

Hong Kong Institution of Engineers (HKIE ): Hong Kong Institution of Engineers is a
professional body of engineers in Hong Kong. Thetitution aims to facilitate the exchange
of knowledge and ideas, train the members in nelwnglogy and practices, and to raise the
standing and visibility of engineers.

Hong Kong Productivity Council: Hong Kong Productivity Council is a multi-discipéry
organisation established by statute in 1967. Itsabm promote productivity excellence
through the provision of integrated support actbesvalue chain of Hong Kong firms, in
order to achieve more effective utilisation of n@ses, to enhance the value-added content of
products and services, and to increase internatommapetitiveness.

Hong Kong Trade Development Council Hong Kong Trade Development Council is a
statutory body established in 1966 as the intesnatimarketing arm for Hong Kong-based
manufacturers, traders and service providers. TREDC is governed by a 19-member
Council of Hong Kong business leaders and seniareigonent officials. It plans and

supervises the organisation's global operatiomgicgs and promotional activities.



Institution of Engineering and Technology(IET): Institution of Engineering Technology is
the multidisciplinary professional engineering imgton. The IET has the authority to
establish professional registration for the tité<hartered Engineer, Incorporated Engineer,
Engineering Technician, and ICT Technician, as eehsed Member institution of the
Engineering Council.

International Organization for Standardization (ISO): The organisation is an independent
and non-governmental membership organisation thateldps voluntary International
Standards.

InvestHK: The agency is a department in the Hong Kong Spédainistrative Region
(HKSAR) Government established in 2007 to attract getain foreign investment to enhance
the economic development of Hong Kong.

Policy Address Policy Address is the annual address by the Chiefcutive of the Hong
Kong Council for Testing and Certification.

Quialifications Framework: The framework was developed to help Hong Kongjturnsons
establish clear goals and directions for effeckaning and quality-assured qualifications to
improve the overall quality and competitivenesshaf local workforce. The QF is a seven-
level hierarchy of qualifications focusing on theademic, vocational and continuing
education sectors.

Quanga Quango defines as a quasi-autonomous non-govetaimerganisation or is an
organisation to which a government has devolvedgoow

Skills Gap: The difference between the qualifications and petancies of graduates and the
competencies and qualifications required in thekpiaice.

Recognition of Prior Learning (RPL): Recognition of Prior Learningescribes a process

used by regulatory bodies, career development, hureaource, professionals, training,



institutions, colleges and universities to evalugitidls and knowledge acquired to recognise
competence against a given set of standards, cempes, or learning outcomes.

Testing and Certification: Testing and Certification refers to the verifioat and
confirmation of products such as electronics arettatal gadgets, food products, and
medicine by a third-party accredited laboratoryettsure that they meet the established
standards.

Third-party Certification: Third-party certification means that an independegganisation
has reviewed the manufacturing process of a proaldthas independently determined that
the final product complies with specific standafds safety, quality or performance. This
review typically includes comprehensive formulatroaterial reviews, testing and facility
inspections. Most certified products bear the fierts mark on their packaging to help
consumers, and other buyers make educated purgt@esiisions.

Testing and Certification: Testing and Certification refers to the verifioat and
confirmation of various products meant for humae sigch as toys, textile and apparel, food,
jewellery, electrical and electronic products, a@tiinese medicines by a third-party

accredited laboratory.



Abbreviations/ Acronyms

HA:
HKAS:
HKCAS:
HKCTC:
HKIAS:
HKIE:
HKPC:
HKSAR:
HKTDC:
HRPA:
HOKLAS:
IET:
ISO:
ITC:

QF:
RPL:
T&C:

SCS:

Hong Kong Housing Authority

Hong Kong Accreditation Service

Hong Kong Certification Body Accreditati@@cheme
Hong Kong Council for Testing and Certifiican
Hong Kong Inspection Body Accreditation &che
Hong Kong Institution of Engineers

Hong Kong Productivity Council

Hong Kong Special Administrative Region
Hong Kong Trade Development Council
Human Resources Professionals Association
Hong Kong Laboratory Accreditation Scheme
Institution of Engineering and Technology

International Organization for Standardiaati

Innovation and Technology Commission of Hétmng

Quialifications Framework
Recognition of Prior Learning
Testing and Certification

Specification of Competency Standards
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Abstract

Employability skills and graduate competencies @ issues that continue to dominate
discourse surrounding the higher education labaanket. One of the key industries in which
this discussion has been conducted in Hong KonpasTesting and Certification (T&C)
industry. This industry plays an important rolesimsuring that products are safe and of good
quality for customers in the Hong Kong Special Adisirative Region (HKSAR). Good-
quality product testing and certification signifitly depend on the competence of employees
working in the industry. This research study inigeged the extent to which Science and
Engineering graduates in Hong Kong had the emplbiabkills and graduate competencies
required to work in the T&C industry in Hong Konghe study was undertaken in two
phases sequentially. In phase one, a pragmati@ardsepproach using a mixed-method
design was used to examine the extent to whichctiveent Science and Engineering
curriculum in Higher Education Institutions (HEIs) Hong Kong met the specifications of
the competence standards of the Higher Educaticalifigations Framework (QF) for the
T&C industry. Through a document review of key catgmcies in the QF for the T&C
industry as well as the curricula of T&C programmasthe Faculties of Science and
Engineering across the universities in Hong Koradadvas subjected to content analysis. By
using mixed methods, the data was then furtheryaedlquantitively by tracking patterns on
three aspects: i) number of UC courses; ii) covei@igcodes of competency; and iii) weight
of codes. As a result of the findings obtained frphrase one, exploratory research was
subsequently conducted to investigate the extewhioh Science and Engineering graduates
could competently work in Hong Kong's T&C industr@emi-structured interviews were

conducted and the collected data was then anatiisedhtically.
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The key findings of this study showed that the entrcurriculum for Science and
Engineering students in Higher Education Institgialid not enable graduates to meet the
competency expectations of the T&C industry. Thiglewce from the data collected in this
study indicated that Science and Engineering gtadudacked some core graduate
competencies that would enhance their employabitityhe T&C industry. However, the
recently developed T&C programmes in the Scienak Engineering curriculum of three
universities in Hong Kong were designed to suppi@ttransition of T&C graduates from the
classroom to the T&C workplace. In a comparisonT&C graduates with conventional
science and engineering degrees, the T&C gradagiesared to have better employability
skills and graduate competencies needed for wotkerindustry. Hence, the evidence from
this study indicates that a gap existed with regartie graduate competency requirements of
the T&C industry and the conventional Science andiieering graduates’ competencies.
The gaps identified primarily included the implertaion of testing, an indication that most
conventional Science and Engineering graduates weeble to apply their knowledge

practically.

The study concluded that Hong Kong's Higher EdwratiScience and Engineering

curriculum should be redesigned to ensure thatugitad looking to enter the T&C industry

had the employability skills and graduate competngeeded to work in the industry.
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CHAPTER ONE: INTRODUCTION
The purpose of this study was to investigate hoier®e and Engineering curriculum in the
Higher Education Institution (HEI) in Hong Kong fgsts undergraduates entering the
Testing and Certification (T&C) industry upon gration. This research project stems from
an interest in the relationship between the Sciesmo@ Engineering curriculum and job

requirements for engaging in the T&C industry.

| am a lecturer teaching undergraduate coursesatefidl Science and Engineering. Before
entering the academic field, | worked as a constltm a quasi-autonomous non-
governmental organisation (quango) to provide rigssiervices, technical consulting services
and training to the local electronics industry. &ivthe high technical requirements of the
T&C industry, undergraduates of a Higher Educatiostitution entering the Testing and
Certification industry upon graduation should bellwequipped with the skills and
competencies needed by the industry. These vieavs@gsported by Teichler (2009), who
argues that the relationship between initial cégpitAroughout for Higher Education and
employment is increasingly problematic, new tensiare emerging and new perspectives are
required. Teichler's conclusions are further canéd by Andersoret al (2010), who
examined whether the higher education sector igigiragy graduates with the requisite skills
and knowledge to match employment needs in the Aldersonet al. (2010) noted that
Science and Technology is a dynamic and ever-chgniggld. The difficulty in predicting
the direction of scientific advancements, and tt@nemic opportunities that arise as a result
of these advancements, as driven by market denmacréasingly challenge the capabilities

and flexibilities of science education providers.
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The T&C industry was identified by the Task Forge Bconomic Challenges of the Hong
Kong Government as one of the six high-growth eocdnoareas in 2009. Since then, the
Hong Kong Government has fully committed to reiofog the development of the Testing
and Certification industryThe Hong Kong Council for Testing and CertificatigtikKCTC)
was established in September 2009 to advise thergment on the overall development
strategy of the industry and introduce new meastoesupport the industry’s growth. The
HKCTC comprises members from the T&C industry, bhass sector and professional
organisations as well as relevant public bodiesgowrnment departments (HKCTC, 2010).
Owing to the scale and the diverse nature of th€ Ti&ustry, the nature of the industry was
defined and grouped into three core business asettee HKCTC:

* Testing: the determination of one or more charattes of an object according to a
procedure.

* Inspection: the examination of product design, pobdprocess or installation and
determination of its conformity to specific or geale requirements based on
professional judgment.

» Certification: a third-party attestation related pooducts, processes, systems or

PErson$HKQF, 2014, p.2).

According to the Report of the Hong Kong Council Testing and Certification (2018), the
number of people working in the T&C industry in Z00vas 18,280, with a contribution of
HK$7.3 billion to Hong Kong’s Gross Domestic Product (GDRpmpared with the

GDP in HK$6.5 billion 2014, this indicates theresa@ntinuous growth in the T&C industry,
and it plays an important role in the daily life the Hong Kong community as well as in
external trade. Because of the growth of the T&€ustry, there is a high potential linkage to

manpower demand and, in turn, employment opporasit
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The Qualification Framework Steering Committee doded in 2013 that there was a skill
gap between academic qualification and job competsnn the T&C industry. However,
there is no information to explain the skill gaps Aam a lecturer teaching undergraduate
courses, my concern is whether students have gaimeedequired employability skills and
graduate competence to meet the job requirementidol &C industry in order to increase
their employability opportunities as well as enriteir career prospects. My research,
therefore, aimed to explore the extent to which Slseence and Engineering curriculum in
Higher Education Institutions in Hong Kong suppoetstry into the T&C industry upon

graduation.
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CHAPTER TWO: RESEARCH CONTEXT
Introduction
This chapter describes the reasons, approach ajod steges undertaken and reported in my
research. This chapter also sets the scene forabesrch, illustrating how the development
of the T&C industry in Hong Kong relates to Scienaad Engineering curriculum

development.

T&C Industry Profile

The Testing and Certification industry providedtites inspection and certification services
in general. Testing is the determination of onenore characteristics of an object according
to a procedure. Inspection is the examination gfr@duct design, product, process or
installation and determination of its conformity gpecific or general requirements on the
basis of professional judgment. Certification ishad-party attestation related to products,
processes, systems and persons. The T&C industrygeneral term referring to businesses
which offer services related to T&C (HKCTC, 201The T&C industry has more than 50
years of history in Hong Kong, developing under ttduntary regime of standards and
certification that in general models on many oth@évanced economies. In its early years, the
industry focused mainly on providing services toe manufacturing industry in Hong Kong.
More recently, responding to end-users changingis)ethe scope of T&C services has
broadened to other sectors such as food, heakharar environmental industries. At present,
the major economic activities of the T&C industmng:atechnical testing and analysis; cargo
inspection, sampling and weighting; and medicabtatory services (Census and Statistics
Department, 2012). As identified by the Task FavneEconomic Challenges (TFEC, 2009)

of the government, the T&C industry is one of theexonomic areas where Hong Kong has
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global advantages, has good potential for busideselopment and provides increasing job

opportunities.

Entering the T&C Industry

The starting point of this study, therefore, wasvhitdong Kong’s T&C industry can remain
globally competitive through a competent and higbkjiled workforce. Due to growing
market demand as well as job opportunities in t&&€ Tndustry, the ability of the current
Science and Engineering curriculum to prepare grdduates effectively for entry into
Hong Kong’'s T&C industry was the main focus of thesearch study. The Hong Kong
Government devotes substantial resources to impgothie quality of manpower to further
diversify the economy and steer its developmentitd high value-added activities such as
promotion of innovation and technology, manufactgrand service industry development

(Budget Policy Address, 2015).

The report published by Invest Hong Kong (InvestHRP15) further substantiated the
importance of developing the T&C industry, pointiogt the advantages and opportunities of
Hong Kong to offer world-class, efficient and pregeonal testing, inspection and
certification services by the testing laboratories.ensure that the competence of the testing
laboratories is recognised, the Hong Kong Accrédita Service (HKAS) provides
accreditation for laboratories, certification amspection bodies in accordance with the
standards published by the International Stand@&udganisation (ISO). The report also
identified some global and local accredited testingpection and certification companies in
Hong Kong. This research explored the types of ewafility skills and graduate
competence required by Hong Kong graduates who wastenter the T&C industry.

Importantly, for this study, the Qualification Framork Steering Committee concluded in
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2015 that there was a skill gap between acadenatfigation and job competencies in the
T&C industry. In order to consider this conclusidhe following research questions have

been used to guide my research work:

Overarching research question: To what extent dibes undergraduate Science and
Engineering curriculum in Hong Kong’s Higher Eduoat Institutions facilitate entry into

the Testing and Certification industry in Hong Ké@ng

Two subsidiary questions follow from the main resbajuestion:

() To what extent does the current Science and Engmgeecurriculum meet the
specification of competence standards of the Qoatibns Framework for the T&C
industry?

(i) To what extent, if any, is there a skill gap betwéige current Science and Engineering

curriculum and job competency requirements in tR€ Tndustry?

Structure of My Research Work

The overall context of the research approach irawlfour stages. The first stage was to
consider and establish my epistemological stanue,research positionality as a researcher.
The second stage involved a literature review ¢ihlight key areas for further research. Four
notable themes arose from the review of literaaumeducted: 1) Training; 2) Curriculum; 3)
Employment and 4) Competency. The third and fostdiges of the research process were the
identification of appropriate research methodolegighich led directly from the four themes
identified in the literature review that form theads for employability skills and graduate
competencies. The research methodology selectadesult of stage three was the decision

to employ a mixed method to collect both quantfatand qualitative data. Through a
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document review of the curricula of Testing andti@ieation programmes in the Faculties of
Science and Engineering of the universities in Hakgng, and the key graduate
competencies in the Qualification Framework for T&C industry, a qualitative analysis

was initially undertaken, followed by a quantitatianalysis of ‘pattern’. The findings in the
third stage were used as the starting point of ftheth stage of the research project.
Exploratory research was conducted to investighie éxtent to which Science and
Engineering graduates could competently work in ¢gddfong’'s T&C industry. Semi-

structured interviews were conducted and the deltedata was then analysed, thematically.

The overall research approach is summarized inr&igLi.

N
* Epistemology and Positionality
J
N
e Literature Review
J
. N
» Research Methodology — Mixed Method
* Data collection technique: Document review
e Data analysis technique: Content Analysis )
"
¢ Research Methodology —Exploratory Research Method
e Data collection technique: Semi-structuredinterviews
¢ Data analysis technique: Thematic Analysis )

Figure 2.1 Overall Research Approach
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CHAPTER THREE: EPISTEMOLOGY AND IDENTITY

An important part of this research project was tgega clear consideration to, and
explanation of my epistemological and ontologicalsipon as a researcher. Initially, |
reflected on who | am as a senior lecturer teactBoegnce and Engineering, a course
developer, and a director of the Recognition obPlearning (RPL) Assessment Agency for
the T&C industry. Then, | justify for my epistemgioal stance, given my background
studying Science and Engineering disciplines atersity, and then consider how graduates
in Science and Engineering disciplines might megtata professional path. This is to give a
clear indication of my epistemological and ontot@jiposition as a researcher. Furthermore,
the current Science and Engineering curriculum #me extent to which it meets the
specification of competency standards defined kyQhalifications Framework for the T&C

Industry are investigated.

3.1 Positionality of self within the research endeavour

| am a Senior Lecturer teaching undergraduate esuttsat focus on Material Science and
Engineering. Additionally, | am also the Directdrtbe Recognition of Prior Learning (RPL)
Assessment Agency for the T&C industry under thal@fioations Framework of Hong Kong
(HKQF, 2016). The major objective of the RPL meghkanis to enable applicants of various
backgrounds to receive formal recognition of thewledge, skills and experience they have
acquired while working in the T&C industry. In th&ontext, | am very concerned with
investigating the linkage of the current Sciencel &ngineering curriculum with the
specification of competency standards establishethd Qualifications Framework of Hong

Kong (HKQF, 2016).
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3.2 My career path after graduation

After graduating with a Bachelor of Science (BSeyike in Applied Physics, | worked for
two years as an engineer in an international eleats manufacturing company, where | was
supervised by a senior engineer who was willingegch me and share his experiences. The
knowledge that | acquired pursuing my universitgrée was essential; and included product
design, assembly, production and quality managenk&wever, it was quite challenging to
learn various testing requirements and standardshf electronic products that were not
taught during my undergraduate study. With suchopportunity, | became aware of the

importance of the T&C standards as they are usethiotain product integrity and quality.

3.3 Migration to the professional path

After working for two years at the electronics miwburing company, | moved to a

consultant post at the Hong Kong Productivity Cau(tdKPC), a quasi-autonomous non-

governmental organisation. My role was to providstihg services, technical consulting

services and training for the local electronicsustdy. The HKPC’s mission is to promote

productivity excellence through the provision ofppart across the value chain of Hong
Kong firms to achieve more effective utilisation msources, enhance the value-added

content of products and services, and increasmatienal competitiveness.

My move from being an engineer to a consultant eladlenging because consultation is a
professional service offered by experienced andifepeh consultants to help organisations
solve problems. Kubr (2002) points out that coraigdh is a professional and advisory
service contracted for and provided to organisatitwy specially trained and qualified

persons who assist in an objective and independemtner. He further indicates that a
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gualified consultant should be capable of identifyiand analysing problems and

recommending solutions for clients.

Because | was a young consultant with only two geanrk experience in the electronics
manufacturing field, 1 encountered difficulties randling various clients’ enquiries and
issues. To overcome such difficulties, | workedyvérard and proactively looked for
opportunities to learn and study. | began to seeirtiportance of professional development
and how professional qualifications are relatedjdb competency. | attended training
organised by the government and the professiordgiebsuch as the Hong Kong Testing and
Certification Council, the Hong Kong Accreditatid®ervice (HKAS), the Institution of
Engineering and Technology (IET) and the Hong Kdémggitution of Engineer (HKIE). To
further broaden my knowledge, | was supported by eoypany in attending several
overseas training events to establish networkspanhership with professional bodies. This

was very important for developing my career patthaconsulting field.

In 2009, the Task Force on Economic Challengeshefgovernment identified the T&C
industry as one of six high-growth economic ar&sce then, the Hong Kong Government
has fully committed to reinforcing the developmehthe T&C industry. In response to the
initiatives identified, the HKPC established tegtiaboratories and provided testing services
to support the T&C industry. Hence, | had more opputies to work extensively in the
T&C environment by providing testing services, deting training, auditing factories and
consulting with clients. Due to the demand for htgbhnology and compliance related to
T&C disciplines, my colleagues were required toipghemselves by attending different

professional training events. Indirectly, the extea which the current Science and
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Engineering curriculum meets the competency remqerds in the T&C industry already was

taking shape in my mind.

In 2013, there was a significant change in my cagpsh as | joined a self-financed
university as a senior lecturer, teaching undengagal courses on Material Science and
Engineering in the newly established T&C departmentorked under an inspiring program
leader (my direct supervisor) who embraced changeaapositive aspect of course
development as well as professional developmentinQuhe same year, HKAS appointed
me as one of their qualified Technical Assessorgdieduct assessments in local testing
laboratories in accordance with international séadd — 1SO 17025. The experience of
conducting such assessments was significant, asméd knowledge in assessment skills and
technical requirements in different testing fie{dsy., toy testing, electrical appliance testing,

garment testing).

In 2018, in parallel with my teaching role, | wockas the Director of the Recognition of
Prior Learning (RPL) Agency for the Testing and tieation Industry. The RPL

mechanism was developed under the QualificatiomsnEwork of the Education Bureau.
Through regular meetings held between T&C stakedreldand government officials,

specification of competence standards were disdumse refined for the T&C industry.

My continuing roles as RPL Director and Technicads@ssor not only affords me a
professional stance but also offers me the oppitytua understand employability skills,
graduate competencies and qualifications that T&@&ctgtioners should acquire during

Higher Education study.
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According to Jon (2008), a curriculum can be defires the knowledge and skills that
learners require to meet training standards oniegrobjectives. He posits that an effective
curriculum enhances the ability of the learninggess to train students and build their skills
and competencies with regard to their career goadshighly competitive labour market. If
training is directed toward career goals or pakdicwork in a highly competitive society, an
individual requires knowledge of the competencigsalifications and skills. Hence, my

professional stance and experience are importanytoesearch.
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CHAPTER FOUR: LITERATURE REVIEW
In undertaking this review of literature, | sougdit develop an insight into the role of
curriculum construction and the link to employaliland graduate competencies. Fielden
(2007) and Pegg (2010) are concerned about thsitianof young full-time students into
the labour market because they argue that thosegyfull-time students enter employment
with no work experience and with skills deficitshéBe claims are supported by Mason,
Williams, and Cranmer (2009) who argue that mostitutions of higher learning do not
focus on employability skills initiatives. And, asresult this hinders the higher education
providers ability to produce graduates who are ydadthe workplace. According to Yusuf
(2014), the skills expected from employees changeawhically with technological and
economic developments, the emergence of new indsstand change-of-work processes.
These developments require a review of initial &@dpi throughout higher education
programmes at regular intervals and a harmonisatidhe skills that graduates must have to

meet the expectations of the knowledge economy.

Mismatches arise in the supply and demand of skillebour markets since people in the
education system and work life may not be ablespond to these changes at the same pace.
If we accept this point for the mismatches, thatrehship between higher education and
employment would seem to be increasingly problema&tiade (2015) argues that the reasons
and impact of skills mismatches need to be undedstble further points out that stronger
links between businesses and universities are a fkapdation for addressing skills
mismatches. Such concerns have been identifiethdoylbng Kong government. The report
on ‘Challenges of manpower adjustment in Hong Kasspied by the Legislative Council
Secretariat in 2016 highlights the issue of skilidssmatch among graduates of higher

education. The fact is that the proportion of theal workforce of Hong Kong with higher
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education has more than tripled from 9% to 29% fit®84 to 2015, but less than half of
them could take professional jobs in recent yeassthe creation of higher-skilled jobs for
graduates cannot keep pace with manpower supplgsasiow progress in structural change
in the local economy towards knowledge-based diessi more graduates with higher
education have needed to take lower-skilled ocempsit With this, the thoughts of Pegg
(2010) and Wade (2015) about higher education amgay/ment underpin the context of my
research, so my literature review seeks to idethiélinkages of the following:

1. Training

2.  Employment

3. Curriculum

4. Competency

4.1  Training

According to Jon (2008), a curriculum can be defires the knowledge and skills that
learners require to meet training standards oniegrobjectives. The author posits that an
effective curriculum enhances the ability of tharteng process to support students and build
their skills and competencies with regard to tloaireer goals in a highly competitive labour
market. As a result, students are better preparetdet the training expectations of their
careers and, therefore, have a greater chancehmvatg career success. Drawing on Jon’s
explanation of a curriculum, he indicates that #dity of the learning process to revise
competent graduates and the efficacy of the cuwmicuare closely linked. The ability of
school curricula to meet training needs is, theeefa major challenge in the education sector.
Equally problematics is the inefficacy of a curtion poses significant challenges to the
economy of a country due to the potential limitai@f a curriculum to enable students to be

prepared to contribute and to improve the proditgttAmue Gonewa, 2014).
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According to Amue Gonewa (2014), lack of compegnaiduates negatively impacts on the
ability of a country to achieve its economic grovajectives. For developing economies,
this is a major challenge because they are not tabteansition into emerging economies
without well-trained graduates with the skills toivé economic growth in the modern
century.

The competitiveness of a nation is often determimeds ability to perform well and achieve
success in international markets. Schwab (2014)esrthat highly competitive nations in the
international market are characterised by highlgewéproductivity across various industries
and a business environment that supports the groivthe private sector. Such a business
environment also attracts foreign companies to shwve a particular country. The 2014
Global Competitiveness Index report placed Hong d<ah position dut of 30 countries in
the world competitiveness ranking, an improvemennfthe 11 position that it attained in
2011. A competitiveness report by the Internatidnatitute for Management Development
(IMD) released in 2016, on the other hand, rankemhdgiKong at position 1 out of 61
countries in global competitiveness. The rankingamig¢hat Hong Kong had improved from
the fourth position that it held two years befdbespite the high ranking, Hong Kong still
faces several challenges with regard to competimg tlle global stage. Research
commissioned by the Bauhinia Foundation in 2012wslbthat while Hong Kong does
particularly well in areas such as law, governaacd infrastructure, it performs poorly in
‘higher order’ areas such as education that sigpoifily determines the competence of
employees. In 2016, Hong Kong Economic Report edsealed that there is a challenge on
the effectiveness of curriculum to prepare graduttat are ready for the labour market. As a
result, many graduates take up jobs that requieraualifications. Therefore, this research

study explores the types of training that studshtsuld undergo within the Higher Education
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environment to enhance their ability to meet thengetencies and qualifications required to
succeed in a competitive economy and especiaiyimdustry such as T&C.

4.2 Employment

There is a considerable amount of literature ordgmtes’ employment (for example, the
work of Holmes, 2001; Sumner, Yager & Franke, 20B#B¢gstock, 2006; Kruss, McGrath,
2015). Glen (2009) points out that graduates shbaldquipped to deal with the demands of
a rapidly changing work environment. This coulddotieved through the possession of core
skills that are assumed to transfer across a rahgentexts readily. Barnett (2003) implies
that employability and the promotion of ‘key’ andore' skills are a similar set of
achievements, understanding and personal attrill@¢snake individuals more likely to gain
employment and be successful in their chosen oticuyza Watts (2006) also defines
employability as a set of skills, knowledge andspeal attributes that make an individual
more likely to be secure and successful in his @rdhosen occupation for the benefit of

himself or herself, the workforce, the communityl &ine economy.

A similar view is supported by Lee (2014), whaestes that similar to other public services,
higher education in Hong Kong is undeniably under strong influence of the notion of

public accountability. Universities are under canstpressure to be more relevant and
responsive to market needs. This is to ensure ghatluates learn relevant skills and
knowledge to gain employment opportunities.

However, | argue that a graduate should not sirbplya carrier of a set of skills, knowledge
and personal attributes, but the qualification tlaehieve and the subjects they study in
relation to the demand of employers and of thatiqdar industry should also be significant.

Therefore, the required knowledge, skills and digaliions to engage in the T&C industry

for Hong Kong graduates is worth studying if theigimto enter this industry.
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4.3 Curriculum

Several studies on the science curriculum and d@tsvance to employment have been
conducted over the decades (Duggan & Gotta, 206shH,@009; Weert, 2011). Russell and
Bazeman (1994) assert that the science curriculaphasises content; it lacks relevance to
learners interests and attention to contemporargnee issues, and the way scientific
knowledge is presented is disconnected from teehrknow-how. Because of the rapid-
changing technologies, Bond and Lamasson (1999)estighe way knowledge is acquired is
also changing. They stress that the growth of kedgeé has been largely ‘vertical’ in that
once the fundamentals are established, new knowl&l@dded in a gradual, increasingly
specialised way. Young and Glanfield (1998) suppioig contention, writing in relation to
employment that “Under the impact of technologg $kills needed in different occupational
sectors are converging as more and more jobs degeretic and abstract rather than sector-
specific skills” (p. 7).

One of the possible implications is that the saeagrriculum needs to be reformed to meet
the needs of the rapidly changing technology inrda world. Rae (2007) indicates that one
of the main problems faced by universities is theice of a degree subject and its relevance
to the employment market. He observes that uniwesshave the freedom to offer degree
courses for which they have the capacity, and tomgider they can attract a viable number
of students. Doggan and Gotta (2007) argue thaveusities are not required, either
individually or collectively, to offer degree pr@nmes that meet employer skill or
workforce planning needs. They argue that the iar@ between the drive to attract
students and the lack of any direct need to relateses to employer demand has resulted in
the growth of courses that reflect student fashiesulting in a decline of courses such as

sciences, technology and engineering, for whichethe employer demand but decreasing

32



student attraction. With this, Malcolm, Mclnnis aHdrtley (2010) explain that science and
technology is a dynamic and ever-changing fielde @Hficulty in predicting the direction of
scientific advancement and the economic opporesiitiat arise in areas of that advancement,
as driven by market demand, increasingly challerthescapabilities and flexibilities of
science education agencies and testing laboratodieport published by the European
Commission of the Expert Group on Science Educa{®®l5) suggests that Higher
Education Institutions should boost the understagoif the importance of science education
as a means of acquiring key competencies to easetrémsition from ‘education to
employability’ (E2E) by strengthening connectiomsl @aynergies between science, creativity,
entrepreneurship and innovation. Collectively, tfeughts of the earliest researchers,
including Young and Glanfield (1998), Bayliss (199Rae (2007) and Gotta (2007), as well
as the current researchers, including Malcolm, Mislrand Hartley (2010), inspire me to
further explore the extent of the current sciencel &ngineering curriculum to meet
competency requirements and match with the empitlyabf graduates entering the T&C

industry.

4.4 Competency

The changing nature of work, the organisationange and the need for graduates to be
‘work ready’ after graduation have previously beebserved to ensure economic
competitiveness in a global context. One way ofsabering work readiness is to examine the
extent to which the skills graduates believe thegsgss at the time of graduation match the
skills they consider are needed in their work a y@ars after graduation. According to Khir
(2006), graduates now lack both technical know-lao generic skills, so efforts to increase
graduates’ competence must cover both areas. Ifatieeof intensive global competition, a

growing concern is that current graduates do ndtimthe needs of businesses, leading to

33



skills mismatch. The issue of skills mismatch haseived considerable critical attention
(Pitan Oluyomi and Adedeji, 2012; Carroll and T&@13; World Economic Forum, 2014;
HKSAR, 2016). One possible cause of skills mismaglthe type or level of skills is
different from that required to perform a job adaigly. Another possible cause is the level
of qualification, or the field of qualification is féifent from that required to perform a job
adequately (World Economic Forum, 2014). The isetieskills mismatch has grown in
importance in Hong Kong. The Research Office ofitkatjve Council Secretariat (2016) has
concluded that more graduates need to take lowkedloccupations instead of knowledge-
based or professional jobs. As such, | argue taginly a close working relationship with the
industry is important for the Higher Education ingtons in Hong Kong to meet the
requirements and needs of the employers.
Qualification
With respect to growing market demands as welbbsopportunities in the T&C industry as
reported by the Census and Statistics DepartmettteoHKSAR government in 2012 and
2013, exploring the readiness of the competentdso@uch as the higher education sectors in
Hong Kong) in terms of the learning outcomes otiiculum, the qualification achieved by
the undergraduates and the extent of the T&C imgasheeds is indeed important. The
interplay between

» the learning outcome of a curriculum

* the job competency requirements under QF and

» the T&C stakeholders
is crucial if there is a need to look at the chaggrofessional practice and competence
requirements in entering the T&C industry. As sutle, notion of Gasskov and QAA merits

my further exploration in drawing the concept ofalification by considering the learning
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outcomes, assessment or validation process, congietseand the T&C industry’'s needs

(Figure 4.1).

Learning
outcomes

Job

Competency l:> Qualification (entry \ <::| uDerte
requirements ) to T&C Industry) / q -
forTac =

T

Assessment/
Validation

Figure 4.1 Conceptual framework for ‘qualification’

Why a Qualifications Framework Is Needed

The Hong Kong Council for Testing and Certificati@914) has reported a lack of a formal
professional status for people working in the T&@lustry. During their interviews with

various stakeholders, a skill gap was found betvaxaaemic qualifications (e.g., bachelor’'s
degree, higher diploma) and job competencies requiy the T&C industry. As a result, the
Quialifications Framework was established to recegyiine vocational qualifications for the
professional development of practitioners in thdustry. The function of the QF is to clearly
define the standards of different qualificationgjaced from academic, vocational and
continuing education, ensure their quality and c¢atk the articulation ladders between
different levels of qualifications. Through thissearch project, | intent to examine the
research the competence required by the Qualibieat-ramework in Hong Kong and the job

competence required by the T&C industry.
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Competency Standards

The Qualifications Framework Steering Committee 2014 has developed a set of
specifications of competency standards for the Ti&dustry, which serves as a guideline to
training providers, such as universities to develepognised training programmes, these
specifications of competency standards will alsedraitinised as part of this research project.
Indeed, competency standards have been establishsdveral countries, including the
United Kingdom (QAA, 2014), Europe (EQF, 2014) aAdstralia (AQF, 2015). The
requirements of these standards vary accordindheéocbnditions set by the government
agency. Similarly, the Qualifications Framework andhe Education Bureau of the Hong
Kong government has developed the Specificatio@ahpetency Standards of the testing,
inspection and certification industry in 2014. T8pecification of Competency Standards
(SCS) is regarded as a set of core competencieshéolidentified work functions with
specifications on integrated outcome performance the industry. These competency
standards are the industry requirements for thissknowledge and attributes required to
satisfactorily perform a job at a certain qualifioa level. According to the QF in Hong
Kong, the qualification levels are designed in eeselevel hierarchy, which ranks level 1 as
the lowest and level 7 as the highest. Based om hierarchy design, | construct the
correlation of the qualifications in the acadengctsr with the QF levels in Table 4.1.

Table 4.1 QF levels for qualifications in the amaut sector (HKQF, 2013)

Qualifications in the Academic QF Levels in Hong Kong
Sector
Doctorate Degree
Master’'s Degree
Bachelor's Degree
Associate Degree
Diploma of Secondary Education
Secondary Level Certificate
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Various skill functions are presented as units @hpetencies (UoCs) in the SCS. The QF
elaborates that UoCs are competency-based, coatexid outcome criteria referenced. Each
UoC represents an integral, self-contained sebofpetencies required to perform a specific
task. The UoCs can be grouped into building bldokserving different purposes. Since my
research is concerned with undergraduates entdmand &C industry after graduation, the

UoCs, as laid down by the QF for qualification lsvd and 5 (associate and bachelor’s

degree holders), is the focus of my study.

Taken together, there is a possible link betweanpaiencies and employability skills. The
issue of employability skills has received considbée critical attention. Cotton (2005) argues
that employability skills are job specific, but t@@n skills cut horizontally across all
industries and vertically across all jobs from gnével to chief executive officer. This view
is supported by Guy, Sitlington, Larsen and Fra20Q), who highlight that employability
skills are those basic skills necessary for gettkegping and doing well on a job. According
to the US Department of Health and Human Servi€@3}®, competencies often serve as the
basis for skill standards that specify the levekobwledge, skills and abilities required for
success in the workplace as well as the potentiehsorement criteria for assessing
competence attainment. A similar view has beenf@utard by Sturgis (2014), stating that
competence is the capability to apply or use aoseélated knowledge, skills and abilities
required to perform jobs or tasks in a specific kvenvironment successfully. Sturgis (2014)
further indicates that people who have the requiremviedge, skills and abilities are eligible
to engage in the following three main job categorie

1. Entry level (getting a job)

2. Performance level (keeping a job)

3. Fluent or professional level (doing well on a job)
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To focus more on the undergraduates who engageei &C industry after graduation, |
explore the entry requirements of the T&C industmpereas issues of how well graduates

perform in their job are beyond the scope of mgaesh.

4.5 Research Questions
The research questions include the main reseamestiqn and two subsidiary questions.
Main research question
My main research question is: To what extent ddes @ndergraduate Science and
Engineering curriculum in Hong Kong’'s higher edimatsector facilitate entry into the
Testing and Certification industry in Hong Kong?
Subsidiary questions
Two subsidiary questions follow from the main resbhajuestion:
() To what extent does current Science and Engineetingculum meet the
specification of competence standards of the Qaatibns Framework for the T&C
industry?
(i) To what extent, if any, is there a skill gap betwearrent Science and Engineering
curriculum and job competency requirements in tR€ Tndustry?
As | have noted previously, the T&C industry hasd@otential for business development
and providing job opportunities. Due to growing kerdemand as well as job opportunities,
the readiness of the current curriculum to preperdergraduates entering the T&C industry
is a key issue that my research study examines.lifdrature review shows that higher
education curricula should be designed to prepaadugites to effectively transition from the
classroom to the workplace. Graduates with thelsskihd competencies required in the
workplace not only help organisations to meet tpenformance objectives in the market but

also drive economic growth in a highly competitiméernational market. Existing literature
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does not, however, focus on a specific industryaispecific country with regard to a
particular higher education course. This studyrdtoee, seeks to provide a more context-
specific research that examines whether the higdtkrcation science and engineering
curriculum in Hong Kong effectively prepares undadyates for employment in Hong

Kong’s T&C industry.
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CHAPTER FIVE: METHODOLOGICAL DISCUSSIONS
The purpose of this research is to reveal the extewhich the undergraduate Science and
Engineering curriculum in Hong Kong Higher Educatiastitutions facilitates entry into the
T&C industry in Hong Kong. Specifically, the studygldresses the following two research
guestions as mentioned in the abstract.

(1) To what extent does the current science and engigeeurriculum meet the
Specification of Competency Standards (SCS) ofQiuelifications Framework (QF)
for the T&C industry?

(i) To what extent, if any, does a skills gap existween the current science and
engineering curriculum and the job competency meguents of the T&C industry?

The research methodology was performed in two ghesguentially to examine the research
guestions. In the first phase, key competencig¢sarQF for the T&C industry were reviewed
and existing T&C programmes in the faculties ofeice and Engineering of the universities
in Hong Kong were identified. In the second phake,effectiveness of current Science and
Engineering curriculum in higher education was erxgd in terms of employability skills and

graduate competency requirements in the T&C inglustr

51 Pragmatism as Philosophical Positioning of thBtudy

In 1977, Kuhn expressed that a paradigm is a skeld#fs, values and techniques shared by
members of a scientific community, and which ast@@uide or map, dictating the kinds of
problems scientists should address and the typegpdénations that are acceptable to them.
A paradigm or worldview is ‘a basic set of beli¢gf@at guide action’ (Guba, 1990, p. 17).
Based on the above definitions, it is evident thatconcept of ‘paradigm’ applies to a higher
level than research methodology, which is grourideésearch rigour. According to Bryman

(2012), the research paradigm is a cluster of tsetiea higher level and dictates what should
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be studied, how research should be done and howethdts should be interpreted. The
thoughts of the researchers show the need to netette results logically and systematically,

focus on the philosophical justification, and asalygualitatively and quantitatively.

Pragmatism is the most appropriate research pamaiigphase one because it can be used to
examine the research issue effectively.

‘To a pragmatist, the mandate of science is ndintb truth or reality, the

existence of which is perpetually in dispute, bat facilitate human

problem-solving.” (Powell, 2001, p. 884)
Pragmatism as a research paradigm mainly concéseff with what has been called
American pragmatism as seen in the writings ofdeeidames, Dewey and Mead (Scheffler,
2012). Peirce, James, Dewey and Mead considesagdimhportant research paradigm because
it enables the researcher to present logical aadtipal claims, a factor that enhances the

credibility and utility of study findings.

Goldkuhl (2003), on the other hand, argued thagmetism focuses on problem-solving.
This view is supported by Pansiri (2005), who stddthe methodological approach to
researching strategic alliances in tourism. Tourisnone of the most highly integrated
industries in the world (Bullock, 1998; Dale, 2000he T&C industry has a nature similar to
that of tourism. Owing to the diverse and highltegrated nature of the T&C industry, this
industry is defined and grouped into three corenmss areas including testing, inspection
and certification (HKCTC, 2014). My research explbithe readiness of the current Science
and Engineering curriculum developed by Higher Edion Institutions in Hong Kong to
prepare undergraduates for entry into the T&C ibgu®©ne of the challenges of my research

was to explore any possible skill gap between avadgualifications and job competencies
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in this industry. Goldkuhl (2003) influenced myriking about the problem-solving issues
relating to the philosophy of pragmatism. For thesison, it was essential that | identify

problems such as skills gap in my research study.

Pragmatism as a research philosophy is approgoateoth mixed and qualitative research
methods (Burke, Onwuegbuzie and Turner, 2004). iBhimcause such a research approach
is concerned with the degree to which a phenomenouars, the conditions that give rise to it
and the experiences of those affected by it. A dhireethod complements quantitative
approaches dealing with the issue of experienceoring to Goldkuhl (2003), pragmatism
requires the researcher to make claims and arggntiggit are practical and grounded in logic
when conducting a qualitative study. The reseatulfogophy, therefore, ensures that the
arguments made by the researcher when analysingethare credible and reliable. Newby
(2014) mentioned that the need for pragmatism rarpaunt as a result of the importance
placed on the issue being researched and becatise néed to find an answer to a specific

guestion.

5.2 Research Design

The research design plays an important role inraeténg the reliability of the study
findings. Selecting an appropriate research defigrthe study enhances the objective of
determining the efficacy of the science and engingehigher education curriculum in
bridging the gap between T&C industry needs andwkedge in the Higher Education
Institutions. The research design would thus enaideto understand the strengths and
limitations of the existing Hong Kong higher edueatcurriculum with regard to ensuring
that students pursuing Science and Engineeringr@nages are able to transition efficiently

to the T&C industry.
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5.2.1 Sequential Mixed-Method Design

A mixed-methods approach is the one in which kndgéeclaims are based on pragmatic
grounds (Krippendorff, 2004). It employs strategoésinquiry that involve collecting data
either simultaneously or sequentially to best usided the research problems (Krippendorft,
2004). The data collection process also involvesegang both numeric and text information
so that the final database can represent both itptare and qualitative information
(Creswell, 2003).

Since the main research inquiry of the currentysiadan investigation into how the current
science and engineering curriculum facilitatesyemtto the T&C industry in Hong Kong, |
collected and analysed data based on three keg:afBajob requirements for the T&C
industry, (2) Qualifications Framework competendgndards, and (3) the Science and
Engineering curriculum. Furthermore, a mixed-methaegproach was appealing in that it
enabled a variety of research methods to be engagbd the research focus (Johnson,
Onwuegbuzie and Turner, 2007). For this particstady, it was not enough to just use a
gualitative approach to examine whether the higbducation science and engineering
curriculum produces graduates that have the skilld competencies required in the T&C
industry. The use of a quantitative approach emhairie to examine the elements of breadth
and depth with regard to curriculum coverage taldsth whether the problem could be in
the manner in which higher education Science amgirteering curriculum is covered. The
findings in this phase were used as the startimgt @b my next phase in my research project.
Therefore, the mixed methods were divided into pliases by incorporating pragmatism and

exploratory research design approaches.
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An exploratory research design was used to exph@gerceived effectiveness of the current
science and engineering curriculum in terms of gojaig graduates with job-specific skills in
the T&C industry in phase two. Every-Palmer (204aigued that an exploratory research
design is an appropriate research method when tiseligtle data available regarding a
research topic. So far, there are few studiestiage examined the efficacy of the science
and engineering curriculum in Higher Education itagbns in supporting the entry of
undergraduates into the T&C industry after theydgede. Similarly, Lohmann et al. (2009)
argued that an exploratory research design is gppte for investigating research issues that
have been barely examined in existing literatuteeyTsuggested that such a research design
helps to identify new concepts and theories thatfoam the basis of future studies. Mollick
(2014) also suggested that an exploratory resedesign is useful for establishing initial
evidence concerning a research issue. He suggebktadthis method results in the
development of new concepts and theories that eehidwe understanding of a given research
issue. An exploratory research design is therefisedul for exploring a research issue that

has limited coverage in existing literature.

The absence of research hypotheses for my studlyefureinforces the necessity of an
exploratory research design. As the T&C industrys videntified by the Task Force on
Economic Challenges (2016) of the government as ainéhe six high-growth economic
areas, the Hong Kong government has fully commitbeckinforcing the development of the
T&C industry in recent years. My study examines tbpic of how the science and
engineering curriculum in higher education instdns supports undergraduates’ entry into
the fast-growing T&C industry without basing thesearch on existing conceptual and

theoretical frameworks that define the researaheis$he research design thus enabled me to
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extensively explore the research issue and obmtapoitant information that can be used to

establish critical theories and concepts regarthiegesearch issue (Shellenberg et al., 2011).

5.2.2 Data Collection

The data collection process was divided into twasals to address my research questions. In
phase one, there were three data sources. Thedhtst source is the cluster units of
competency as identified from the SpecificationrCaimpetency Standards (SCS) of the QF.
The universities with a T&C programme constitute #econd data source of the study. The
third data source is the T&C curricula. In phase,tthe views of the T&C stakeholders were
collected, making up the fourth data source. Deda collected sequentially from the first

three data sources and then the fourth data source.

5.2.3 Data Analysis Approach
Data analysis is the process of systematicallycb#ag through and arranging data collected
for a study. It involves interpreting and makingse of the accumulated data to increase the
understanding of them and to enable the reseatclmesent the findings (Creswell, 2003).
It is critical to select a proper analytical methttét can help to interpret the collected
information systematically and determine the reasuftccurately. Two data analysis
approaches were used.

* Phase one — Content Analysis

* Phase two — Thematic Analysis

5.2.3.1 Content Analysis
In view of the importance of studying and interprgtlarge and diversified amounts of
information from the first three data sources irag# one, a content analysis was the most

appropriate choice as an analytical tool. ‘Cont@malysis’ has become a sort of umbrella
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term that refers to an almost boundless array sdaech approaches and techniques (Hsieh
and Shannon, 2005).
Content analysis is a systematic analysis methiasl.al method used to reduce long texts into
fewer content categories with a particular focuseaplicit rules of coding (Krippendorff,
2004). In addition, Pegues (2007) stated that cdraealysis can be useful for curriculum
developers and evaluators in exposing to what éextdxectives are represented in a
particular text. Krippendorff (2004, p. 138) memtal the need for a systematic content
analysis as a major phase of formative evaluation.

Although content analysis has been defined in nvamypus ways over the

years, it has been perceived as a rigorous forstaistical examination.

Being a part to advances in the technology foraatent analysis

emphasises the tersystematic proceduras an important aspect. He

further expresses that: “The historian, three desajo, would pick out

guotations from newspapers according to his judgnteday, systematic

procedures of content analysis for mass communitdiave developed”.

Underlying meanings and ideas are revealed by singlypatterns in the elements of a text,
such as words or phrases (Yang, 2008). Texts amrieally coded based on a coding
system to make observations about the informatmmveyed. Yang further indicated that
content analysis can refer to a variety of methofistudying and retrieving meaningful
information from documents and text, including vemt text (books and papers) and
hypertexts (text found on the internet). As theeaegsh methods adopted in the current study
involve qualitative and quantitative approachesw#is necessary to explore how content
analysis supports the interpretation of qualitatared quantitative data. The aim of the

content analysis is to investigate the content sfualy carried out in a particular discipline
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and to understand its development (Apaydin, 20@0).these reasons, content analysis was
adopted in phase one of my research study. | direfionsidered the notions of
trustworthiness and credibility in the content gsm to ensure that the underlying textual
and numerical evidence was consistent with thepnéation. In phase one, T&C curricula
were analysed with respect to the cluster unitsoafipetency from the QF. A qualitative data
analysis tool, NVivo in version 12, was used. TH&CTcurricula from the universities and

the cluster units of competency were uploaded s¢gigrto NVivo.

5.2.3.1.1 Determining the Unit of Analysis

Krippendorff (2004) defined coding units as ‘unitsat are distinguished for separate
description, transcription, recording, or codings. (97). Units are wholes that analysts
distinguish and treat as independent elements. 8itergte a meaningful outcome, the
counted objects must be distinct. For example aikes sense to count words or sentences but
not an entire text. Meanings are also countablenwhes possible to make a distinction
among meanings and when one meaning does not depeadother. The coding units are
aspects of the text that convey messages to thlemaacluding complete paragraphs, one or
more sentences, questions, figures with captiatdes with captions, pictures with captions
and each complete step of an activity. Each ofetliest parts is referred to as a ‘unit of
analysis’ (Chiappetta, Fillman and Sethna, 2004 fllowing coding units are included in
this study for the content analysis:

1. Courses

2. Syllabi
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5.2.3.1.2 Coding

The units of analysis in coding the curricula weedined as courses and syllabi. To facilitate
interpretation, the cluster units of competency evassigned codes. For instance,
Measurement Uncertainty (Chemical Testing) was dodes Q1 and Measurement

Uncertainty (Microbiological Testing) was coded @8. The codes for the cluster units of
competency are summarised in Appendix A. A matdrtaining the names of courses and
the cluster units of competency was constructedhEaurse or subject occupies a row (e.g.,
A, B, C, ... etc.) and each cluster unit of compeyemacupies a column (e.g., Q1, Q2, Q3, ...
etc). By counting the number of courses that matith the cluster units of competency in

terms of keywords or content, the data was analysea quantitative approach. With this,

any skill gap between the curricula and the job petency requirements in the T&C industry

could be identified.

5.2.3.1.3 Cluster Units of Competency

Clustering is the process of grouping competena@scombinations that have meaning and
purpose related to the work functions and needmimdustry or enterprise (Government of
Australia, 2009). To meet organisational needs, leyeps formulate training programmes
based on the cluster units of competency with @sjpethe competencies and qualification

levels attained by their employees (HKQF, 2016).

The work nature of the T&C industry can be largedyegorised into testing, inspection and
certification by the Hong Kong Council for Testiagd Certification. To further analyse the
activities of the T&C industry to identify its coreinctional areas and job competency
requirements, the cluster units of competency ler T&C industry as outlined by the QF

were identified as the first data source in my gtud the SCS developed by the QF in 2015,
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there are 51 cluster units of competency required T&C practitioners as shown in

Appendix A.

5.2.3.14 Science and Engineering Curriculum

The science and engineering curricula in the usities were the second source of data used
to address the first research question of the susterdy. The universities in Hong Kong are
divided into two categories: universities fundedthg University Grants Committee (UGC)
and non-UGC-funded universities. The UGC of Hongné(ts an advisory committee
responsible for advising the government of Hong dkon the development and funding
needs of higher education institutions. There atéJGC-funded universities and one non-
UGC university, as shown in Table 5.1.

Table 5.1: The universities in Hong Kong

University A

University B

University D

University E
UGC-funded universities

University F

University G

University H

University |

Non-UGC-funded university University C

While identifying the nine universities for my sgydthe programmes in the following
faculties or schools were taken into consideration:

1. Science faculties; or
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2. Engineering faculties; or
3. School of science department; or

4. School of engineering department

In addition, it was necessary to determine the ganognes related to the T&C discipline. To
find the relevant programmes, a search for the kegsvtesting and certification in the
programme objectives was conducted (Appendix B iRformation was obtained from the

webpages of the nine universities.

Following the electronic search, a total of 138grammes from the nine universities were
selected for review. Three T&C programmes were tilled from three universities — two

UGC-funded universities and one non-UGC-funded ensity — as shown in Table 5.2. The
results to identify the relevant keywortstingandcertificationin the three programmes are

summarised in Appendix C. The three universitia$ grogramme names are summarised in

Table 5.2.
Table 5.2: Three universities offer T&C programmes
University Name of programme
A Bachelor of Science (Honours) in Analytical Saes for Testing and
Certification
B Bachelor of Science (Honours) in Analytical aresfing Sciences
C Bachelor of Science (Honours) in Testing andi@eation

University H and University | offered relevant cees in their faculty of social science and
faculty of business, respectively. There was nalfgof science or engineering in either of

these universities.
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5.2.3.15 Testing and Certification Programmes

The corresponding curricula of the three T&C progmes were further reviewed.
Information on the curricula was obtained from tirebpages of the three universities. The
curricula were converted into PDF documents andag#d to NVivo. With this, a content

analysis was conducted and compared with the Sterlunits of competency from the QF.

5.2.3.2 Thematic Analysis

In phase two, an exploratory research was cartgdby conducting interviews to collect data
for the study. The data collected were analysedhbynatic analysis approach. Interviews
enable the researcher to collect information caringrthe opinion, beliefs or practices of
individuals (Brinkmann, 2014). Interviews can bedigo collect information relating to the
present or past experiences of the respondentordiog to Qu and Dumay (2011), the
interview is an integral element of qualitative gach studies. However, the use of
interviews in research can be problematic, and thus important for researchers to be
pragmatic when using this method of data collect@u and Dumay stressed that there is a
danger in assuming that respondents in an interaesvmoral and competent sources of
information. Denzin and Lincoln (2005) further sopged the notion that empirical data
obtained through interpretive research methods saghinterviews are impressionistic,
unreliable and lacking objectivity. For this reas@u and Dumay (2011) suggested that
gualitative research interviews should be carefplgnned and adequately prepared for. |
believe that note taking and intensive listening edtical elements in an interview. Qu and
Dumay further posited that interview methods ameuged into three categories. Structured
interviews study facts and adopt a neo-positivistw Unstructured interviews focus on
meaning and adopt a romanticist view towards rebe&emi-structured interviews, on the

other hand, focus on obtaining the local perspedby examining the social construction of
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situated accounts. This type of interviews alscs aat a bridge between structured and
unstructured interviews. This study used semi-tined interviews to collect the data

required to answer the research questions.

5.2.3.2.1 Semi-structured interviews

Semi-structured interviews consider the respondsna pivotal part of the research study
process and not an epistemologically passive peatit. According to Alvesson (2003),
structured and unstructured interviews consider¢ispondents as a mere source of answers.
In contrast, semi-structured interviews adopt aalism perspective and challenge the
assumptions made by those who use interviews mstntally. Alvesson further expressed
that semi-structured interviews enable the researnthuse the interview process as a way of
examining the meaning of the research issue toetsigondent and understanding the subject
in order to construct a situated account. The isgalapproach adopted by semi-structured
interviews regards respondents as people who cander answers to the research questions
through interpersonal and complex interactions.sTdata collection approach is therefore
appropriate for me to examine 1) the efficacy artkr to which the current science and
engineering curriculum meets the competency stasdairthe QF and 2) if there is any skills
gap that exists between the current science andnesrghg curriculum and the job

competency requirements of the T&C industry.

My study examines the efficacy of the science amgireering curriculum in bridging the
gap between industry needs and classroom knowladdiee T&C industry. The primary
objective of the research is, therefore, to deteemwvhether the Hong Kong higher education
institutions need to revise the science and engimgeurriculum to enhance the efficacy of

their programmes and ensure that graduates entdrnnd@ &C industry have the skills and
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competencies required to competently work in théustry. To do so, | focused on the
experiences of employers in Hong Kong, especiallthe T&C industry. In semi-structured
interviewing, | used a guide to cover specific egsh questions. Details are discussed in
section 5.2.3.2.2 (Interview Guide Development)e Thterviewer was responsible for the
order in which the interview questions were askéalvever, the questions were standardised
to ensure that the responses provided by the rdsptscould be used to answer the research
guestion. Semi-structured interviews enable theamher to collect detailed information
relating to the research topic using a conversatiapproach to data collection (Rabionet,
2011). Therefore, interviews are appropriate to mseny study as | intend to explore a

research issue extensively in order to inform cutdm design.

5.2.3.2.2 Interview Guide Development

An interview guide was developed for the semi-strted interviews based on the method
proposed by Erffmeyer and Johnson (2001). In thdystthey suggested that the researcher
should conduct a pilot interview to uncover criticssues that should be the focus of the
interviews. | carried out a pilot interview with @mf the respondents in order to develop an
interview guide that would help in the realisatiohthe primary objective of the study. A
pilot interview was carried out before the datalemlon to test the instruments of the
research method. As Van Teijlingen and Hundley (2@Qiggested, a pilot study is crucial to
a good study design; it can help to identify patdmiractical problems during the research
procedure, and it would be useful for assessingattezjuacy of the research instruments. A
pilot interview with Participant A representing th&C stakeholder was held on 20 February
2019. The major aim of the interview was to acqaimeoverview opinion about the extent to
which the undergraduate science and engineeringcolum in the Hong Kong higher

education institutions facilitates entry into th&d industry. In the pilot interview, the work
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readiness and competency of graduates taking sciand engineering courses and T&C
courses were discussed, which aligned with my rebequestions. The discussion of the
pilot study ensured that the topic of study is Higant in terms of research, and that the
research method was appropriate for respondingeadasearch questions (Van Teijlingen et

al., 2001).

5.2.3.2.3 Significance of the Pilot Interview

The pilot interview with Participant A provided giaince on important interview questions
that would offer insights into the research isstiee interview schedule and questions were
then fine-tuned based on the research questionslgadtives. | ensured that only questions
that were relevant to the research topic werenmethin the interview guide when conducting
the interview for Participants B and C to fulfilethneeds of the investigation. After
conducting the pilot interview with Participant A,needed to fine-tune the interview
guestions. When presenting Question 10 (What dotlgimk about the depth of works and
breadth of works? How much depth works best folt dieivelopment in the T&C industry?),

| observed that Participant A was hesitant to anghie question. After | explained further,
she was able to express her expectations of greslbating abilities in ‘depth of work’ and
‘breadth of work’ and comment on science and ergging graduates and T&C graduates in
this aspect. To allow the subsequent respondeaticipants B and C) to express their views
smoothly and logically, | fine-tuned Question 1@ammbined Question 11 as the follow-up
guestion (see Appendix D and Appendix E). With jtHionducted the interview with
Participant B and Participant C by using the ravisemi-structured interview questions (see

Appendix E).

Additionally, |1 examined existing literature to werdtand the impact of curriculum on the

competencies of graduates. The studies by Holn#39]1 Jaeger (2003) and Kouwenhoven
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(2009) provided important insights into the relaship between curriculum and graduate
competence. The key findings of these studies weed to develop an interview guide.

The interview guide was divided into four key sent, each with a set of questions seeking
to determine if there is any skill gap between cetapcy requirement in the workplace and
curriculum design. In total, the interview guidedhE2 questions aimed at understanding the
competencies of graduates studying the scienceeagoheering programme and the T&C

programmes (see Appendix F).

First section — Training

The first section focused on training. This setgokstions aimed to determine, from the
perspective of the interviewee, whether the trgrprovided in higher education institutes is
sufficient and whether any skill gap exists. Thgeotive was to get the interviewees to talk
about their own views and expectations regardiagitig as well as the observations that
they have made regarding the ability of univergitgduates to effectively transition into the

workplace and engage in performing their duties.

Second section — Employment

The second section focused on employment. The pyimljective of this section was to
determine whether the science and engineering colum equips graduates with the
capability to enter the T&C market such as by nmgetihe market needs or gaining

employment opportunities.
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Third section — Competence

The third section focused on T&C workplace competeiThe section examined the views of
the interviewees regarding the competence of thdugte employees in their organisations.
Competence is a key determinant of efficacy oftthaing programme design. The section
explored job-specific competencies of new gradesigployees to determine whether they
possess the required competencies in T&C from #repective of employers. The aim was
also to determine whether the newly employed passeft skills that employers require in
the contemporary workplace as well as the T&C emritent and to compare the
competency of graduates studying the science agohesring programme with the T&C
programme. Additionally, the section examined hagaoisational culture has hindered or
supported the employees in developing competeranesskills that match organisational

needs.

Fourth section — Curriculum

The fourth section of the guide examined the desfinthe science and engineering
curriculum. The aim of this section was to examinbether science and engineering
curriculum teaches graduates to be competent imtr&etplace, and to investigate the view
of employers on the depth of work and breadth ofkwdheir views were useful for me to
further investigate the two modes of curriculumigesn the T&C programmes that were
observed in my previous study: deep coverage avadcoverage. The section also sought to
examine whether the existing science and engingecunriculum aligns with the QF

competency standards.
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5.23.24 Sample

The samples used for the study were the middld-leamagers of three organisations in the
T&C industry. These respondents were selected Isecdney work in the industry and have

experience in recruiting science and engineeringelsas T&C graduates. The middle-level

managers of companies in this industry are in atipasto offer insights into the challenges

that they experience with such graduates in reiattotheir ability to meet job demands.

These managers interact directly with the fresidgm#es and therefore understand their

weaknesses as well as their strengths in relatigobtspecific competencies and skills.

The three respondents were identified through miveossampling. According to the findings
made by Etikan et al. (2016), it is impossible & uhe whole population when conducting
research, hence the use of sampling techniques asigiurposive sampling. The authors
defined purposive sampling as a non-probability arg method in which the target
population is selected based on certain practidéria. The number of respondents was

limited to three and in-depth interviews were cartdd.

An exploration of workplace competency among gréekiavho have studied science,
engineering or T&C programmes is essential. Thusave identified two criteria for the
selection of the respondents. The first criterioasvthat the respondents should be the
decision makers for recruiting technical staff. Wezond criterion was that the respondents
should be at the management level with experiencaupervising graduates from science,
engineering or T&C programmes. In this regard, iégpondents fulfilling the two criteria
should have experience in employing the graduatdsba able to share their insight on the

graduates.
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5.2.3.2.5 Participants

Etikan et al. posited that in this type of samplitite researcher selects a participant that is
well informed on the research issue. As the thietigipants selected for the study employ
university graduates from S&E and T&C programmedelieved that they would have
knowledge regarding the competency of the graduhtgsthey employ, their knowledge of

work, capabilities, and working attitudes.

| made phone calls and sent emails requesting afrpents to address the three participants
concerning my research study. The purpose of theggmointments was to brief the
participants about the research study and to cdrtiecsemi-structured interviews. Consent
was received from the respondents for participatiothe interview (see Appendix G). The
interviews lasted around 45 minutes for each manage followed the interview schedule
(see Appendix H). The portfolios of the three mapants are summarised in Table 5.3.

Table 5.3: Profile of the participants

Participant Position No. of staff Department Working experience
supervised
A Senior 16 Automotive and | o 20 years’ working experience
Engineering Electronics in reliability engineering
Manager . Charter engineer of the Hong
Kong Institution of Engineers
. Working in government

subvention organisation

B Testing Manager 30 Customer and 15 years’ working experience
Retail Services in multinational testing
laboratories
. Experienced in electronic

testing, physical and
mechanical testing.

C Section Manage 44 Hard-line and| » 18 years’ working experience
Soft-line Section in multinational testing
laboratories
. Experienced in chemical

testing, physical and
mechanical testing.
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5.2.3.2.6 Coding

Themes in qualitative research do not just emeftey have to be identified through a
process referred to as coding. According to Str@iand Jackson (2014), the logic of coding
assumes that words and phrases obtained throwgyiriews can be both data and code. Data
in this sense refers to brute words and phrasdsatieayet to be interpreted for meaning.
Code, on the other hand, refers to words that a@&nimgful. The authors further argued that
in order to code data effectively, the researchestnassume that the words and phrases
recorded during interviews with respondents are data that can be de-contextualised and
broken apart through coding. After the coding pssces completed, words and phrases are
placed into different categories, ultimately resgjtin themes to be analysed. Basit (2003)
also emphasised the importance of coding in quaktaesearch studies by arguing that data
analysis is the most challenging and important espg qualitative studies. He linked the
process of coding with the inductive research aggtdy suggesting that coding is defined
by inductive reasoning. Basit further argued tlaat data is interesting to look at but cannot
help the researcher to understand the study probleMess such data is analysed
systematically to reveal key insights regarding thsearch issue. Coding is the process
through which raw data is categorised and subdivide analysis. Basit posited that coding
is not data analysis even though it is a crucipkesof the data analysis process. He further
highlighted that data analysis in qualitative reskeas not a discrete but rather a continuous

process.

Researchers can code data electronically or manudly study used electronic coding by

using the software NVivo 12. The coding process gaisied by the method proposed by

Thomas (2006). He identified the key themes emgrffiom the interviews conducted. My
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study applied the same approach to code data amdifid key themes. Through this coding

process, key themes under each research questiendeatified for further analysis.

5.2.3.2.7 Theme Identification

Theme identification was conducted based on thatsige procedure proposed by Braun and
Clarke (2006). The stages are (1) familiarisatiotihhwlata, (2) categorisation of data through

the process of coding, (3) theme identificatior), d4review of potential themes (5) theme

definition and naming, and (6) report presentatdm.expanded discussion of each stage of

the theme identification process is undertakenwelo

Step 1: Familiarisation with data

As proposed by Braun and Clarke (2006), the fil@ges of the data analysis process involves
data familiarisation. During this stage, | must gegcquainted with the information collected

from the respondents. During this stage, | listetoethterview audio recordings and read the
transcripts. The interviews were conducted in Céan¢he language that the participants were
proficient in, to avoid any misunderstandings dgrine data collection process. | translated
the responses into English during this stage. texview recordings were listened to several
times to ensure accurate translation and transmmiptThe translation was also done

immediately after the interview process to ensina& necessary clarifications were made
while the participants were still available to makem. Notes were made in the column next
to the data (see Appendices |, J and K). Respomtated to the research questions were

coded to identify patterns or themes in the data.

Step 2: Developing initial codes

The second stage of the data analysis procesomlply the most important. This stage

involves the initial step in the development of eedDuring this process, | took an inductive
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approach to ensure that the themes identified dealdl to the generation of new theories and
concepts. A deductive approach to the coding psowesild hinder the study from resulting
in new insights regarding the research issue. bameés identified were thus driven by data
and not the personal preferences of my researeunBand Clark (2006) referred to codes as
the ‘building blocks’ of data analysis because tliesn raw data into patterns that can
provide important research insights. To ensure tti@interview transcripts were recognised
successfully by the software NVivo 12 that was ufeedcoding, spreadsheets were prepared
to include the transcripts from the three partioisawith the corresponding interview

guestions.

The interview transcripts were imported into th&ware to develop initial codes as shown in
Appendix L. At the start of the process, | relied the findings of the literature review to
generate codes. Such an approach was necessaisure ¢hat | began with the known before
moving to the unknown. Additionally, the initial des were generated based on the research
guestions developed for the study. The transcrjgiee coded individually. The coding was
done line-by-line to ensure that no line was lathaut being reviewed for potential codes. |
moved to identifying texts that seemed to have nmgaand gave them codes. There was no
limitation to the number of codes generated at #teggge. Some of the meaningful texts
identified were assigned more than one code bediseseemed to offer information on
more than a single issue. The emerging themes there compared against the research
guestions to ensure that they were categoriseddingoto the research questions that they
answered. The following potential themes were ifiedtin this phasetraining objectives
towards market needs, towardemployment competitiveness, skills, employment

opportunities, education to employability, academiubjects and skill-based subjects, deep
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coverage curriculum design, broad coverage curdonldesign, QF competency standard

adoption, work readiness, skill mismatch, scienugifeeering vs T&C graduates.

Step 3: Theme identification

The third stage of the data analysis process imblthe identification of key themes by
reading and re-reading the coded nodes on NVivo Ti initial analysis led to the
identification of four key themes. These wetmining, employment,curriculum and
competenceBraun and Clarke (2006, p. 82) posited that th&taetification and decision is
mainly influenced by the prevalence of particulexts across the transcript. However, |
ensured that only the themes related to the stuadg wdentified to prevent a loss of focus on
the primary study objective. Prevalence of textdata was considered regarding the number
of times participants offered similar views or dpims. The themes and sub-themes were thus

identified as shown in Figure 5.4 of Appendix M.

Step 4: A review of potential themes

During the fourth stage of the data analysis pracée® themes identified were reviewed and
refined. While some themes were discarded becausg were duplicates, that is, they
focused on similar issues, others were merged Bectney focused on related issues. The
process was informed by the claims made by BrauhGlarke (2006, p. 91) that themes
should be distinct, that is, they should clearlgu® on different issues. After the process of
reviewing and refining themes, they were nameddefthed.Training objectivesas a major
theme was discarded because there was insuffideatto support it. As a result of this, the
four sub-themes identified in the theme of ‘tragiimvere refined into three sub-themes of

competitivenessnarket needandemployment readinegsee Figure 5.5 of Appendix M).
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For the sub-themes in ‘curriculumdeep coverage curriculum desigmd broad coverage
curriculum designwere merged and represented dayriculum design(see Figure 5.6 in
Appendix M).

Additionally, the four sub-themes identified undbee theme of ‘competence’ were refined
into three sub-themes and represented shkills mismatch, work readinesand QF

competency standard adopti¢see Figure 5.7 of Appendix M).

Step 5: Theme definition and naming

The fifth stage of the data analysis process ire®lthe definition and naming of themes
identified from the data collected. The definitiand naming of the themes identified is
achieved by understanding the story that each thetise(Braun and Clarke, 2006). In this
research study, the names of themes were basgalymmary of the stories that they told.
For instance, the theme of ‘training’ was so narbedause it talked about whether new
science and engineering graduates were propemettdo cope with the demands of the job
in the T&C industry. The theme also focused omirgj requirements regarding new science
and engineering graduates seeking employment inT&€ industry. However, a few
modifications were required because the themes natreroviding what Braun and Clarke
(2006, p. 92) defined as a ‘coherent and internabnsistent account’. During the
modification, some of the sub-themes were renamsed Figure 5.8 of Appendix M). The
transcripts were re-read carefully and cross-cheédke the nodes generated by NVivo 12

(see Appendix N). The final thematic map is showfigure 5.9 of Appendix M.

Step 6: Producing the report

The final stage involves the presentation of tlseilts obtained from the data analysis process.

The themes are effectively analysed to presenfarelefindings in a manner that can be
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understood by the reader. The presentation of steslylts in a clear and concise manner
enhances the validity and trustworthiness of tlseaech findings. Such an approach to data
presentation also ensures that the results ofttlty €an be used by various parties that are
interested in the report (Braun & Clarke, 2006)e Themes and sub-themes identified from

the interviews are presented in Table 5.4.

Table 5.4: Themes and sub-themes

Themes Sub-themes
Training . Competitiveness
. Market needs
. Employment readiness
Curriculum . Employability
. Hard skills and soft skills
. Curriculum design
Employment . Market needs
. Skills
. Employment opportunities
Competence . Work readiness
. Skills mismatch
. QF competency standard adoption

After drafting transcripts as well as the analysisresults, | shared the findings with the
participants involved to help them get a sense batwl had discovered based on the
interviews. These results could also help themsietheir employment and training policies
to improve employee productivity. While these weret the final research findings, |

believed that it was necessary to share with themmesof the key issues that | had identified

so far because they had also expressed interastilgsing the outcomes of the study.
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5.2.3.2.8 Inter-Relationship of the Themes

The theme of training focuses on how the curricutam prepare graduates to be competitive
in the labour market. Training also examines thisskossessed by graduates and market
needs, that is, the extent to which training prepascience or engineering graduates with
sufficient employment readiness and high employghbib meet the needs and expectations
of T&C organisations. The theme of employment, ba tther hand, focuses on how the
science or engineering curriculum creates employropportunities for graduates entering
the T&C market. Employment opportunities can alsddoked at from the perspective of the
ability of the curriculum to help graduates becasesirable employees based on the existing
employment opportunities. The results of the inaxwalso show that the curriculum itself is
an important factor to consider when training ugdeduates. The curriculum should help
graduates to transition from university to the T&@rkplace. A curriculum creates
international teaching and training test standaadd thus ensures that the quality of
education and the competencies of graduates aroweqg within a region, nation or even
globally. Additionally, the curriculum should bedgigned to equip graduates with both soft
skills and hard skills. Hard skills are discipliggecific and deal with the core skills required
to work competently in a particular industry or angsation. Such skills are academically
oriented and relate specifically to a career. Shkitls, on the other hand, focus on the skills
that are generally required in employment. Finatlye results focus on the theme of
competence. The QF competency standard adoptidinebgmployers and its alignment with
the curriculum were investigated. Curricula shdutddesigned to enhance the competence of
graduates and ensure that they have the skillcapabilities required to deliver effectively
in a particular role. Competence not only ensunes the skills possessed by a graduate can

provide sufficient work readiness, but also tha #kills match what is required by the
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employer. The competence of an employee deterntirlee®r her performance and career

sSuccess.

5.3  Ethical Considerations

| need to be mindful of the issue of confidentyabiecause of my dual role as a teacher and a
researcher. NCES (2006) suggested that learnitiguitnens should have a policy in place to
work within data protection and security. Since gghane of my research study involved the
collection of the curricula of the testing and f&@tion programme from my university, it
was important that | handled the data carefully aachplied with my university’s policy.
However, there are some general principles thahtrigorm professional judgment about
confidentiality. Richards (2016) suggested thatormfation obtained from and about

participants during an investigation is confidehtialess otherwise agreed in advance.

My role as a senior lecturer teaching materialremesubjects is closely linked to my chosen
area of research and, as such, | cannot stand etatypbutside the research project, as my
own experience and background as a former consultamking in the Hong Kong
Productivity Council (HKPC) have shaped who | amayp and bring a certain intimacy with
the research inquiry. | may also have to discugh amd receive advice about incidents or
concerns from my colleagues in the workplace andem@ecisions regarding the study,
factors that could impact the validity and religiilof the research findings. Robins (2003)
argued that reflective practice, over time, alloy@si to become skilful in making informed

judgments and professional decisions.

Adhering to established ethical principles is tfeme a key consideration for me in

conducting phase two of the research study. Ethres an important element in social
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research. Guillemin and Gillam (2004) argued tharé are two ethical dimensions in
research studies. The first dimension of ethicsides on the procedures involved in the
research. Procedural ethics ensure that reseanchestare conducted according to the
established ethical procedures by relevant ingiitgtsuch as the Institutional Review Board.
The procedures guide how the researcher shouldoagiprissues relating to informed
consent, safety of human subjects, privacy and idenfiality rights, and deception.
Guillemin and Gillam identified the second dimemsad ethics as ethics in practice that deals
with the unpredictable yet often important issues arise during the research process — for
instance, how to handle a situation where the rmedgut considers a question to be
uncomfortable. Ellis (2007), however, introducedhad ethical dimension referred to as
relational ethics. The author described this ethittanension as ethics that recognise and
appreciate mutual respect. Ellis posited that #searcher should always be concerned with
what he or she should do at a given moment as epptoswhat the subject should do (see

Appendix G).

To enhance the validity and trustworthiness of shedy findings, it is important for the
researcher to adhere to qualitative research etbéep Van (2014) explained that adherence
to ethical standards in qualitative research presvéime occurrence of unethical research
practices such as the fabrication or falsificatadrdata and therefore enhances the validity
and trustworthiness of the research findings. Adicgy to Resnik (2011), ethics promote
research objectives such as truthfulness and ammdance. Resnik further argued that ethics
are essential for collaborative work because tisearcher often collaborates with various
parties such as co-researchers and respondents wdreying out a research study.
Additionally, ethical norms enhance accountabilégd increase public support for the

research. | obtained consent from the universitgaech ethics committee. By granting the
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consent to go ahead with the research, the coneraitknowledged that the research study

meets the established procedural ethics.

| also adhered to the principles of ethical eduratiesearch as provided by the British
Educational Research Association (BERA, 2018). dcdfirally adhered to the guidelines
relating to responsibilities to study participabis ensuring that consent was voluntary and
that there was openness and disclosure of allartemformation pertaining to the research.
Participants were all required to read and signctiresent form in Appendix G before taking
part in the study. | also adhered to ethical pples throughout the research process to ensure
that respondents felt respected and valued. | résed that the respondents were individuals
worthy of respect and treated them as such by céagetheir opinions and listening to their
concerns. Ethical protocols were carefully congdewhile conducting the semi-structured
interview. As provided for in the BERA guideling$ere is a need for the researcher to
ensure the privacy of participants (BERA, 2011).eThames of the universities were
protected by maintaining anonymity throughout thparting of the research and data was
stored securely and confidentially. Data was alsongmised by referring to participants as

‘Participants A, B, and C’ to conceal their ideptitnd protect them from any victimisation.

Informed consent

A transparent approach was adopted throughountkeviews to promote mutual respect and
confidence between the participants and me. | askathht questions without attempting to
manipulate the participants into providing answémat matched the expectations and
preferences of my research. Informed consent waseddrom the three participants, who
gave their permission to be interviewed, as welhage the interview audio recorded. The

‘Consent Form for Participation in a Research Stunplines issues including title of the
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study, description of the research, risks and didods, potential benefits, protection of
confidentiality and voluntary participation (see pgmdix G). Time was also spent with the
participants at the beginning of the interview exphg what the study involved. An

interview schedule was established (see Appendix H)

Right to withdraw

It was emphasised to the participants that theythadight to withdraw before, during or
after the interview by informing the interviewethar verbally or through writing that they
wished to do so. If this request was made, thetia daould be destroyed and removed from

the research.

Debriefing and feedback

Upon completion of the interview, each of the maptnts was given an opportunity to ask
any further questions and given my contact inforomatif they wished to contact me.
Additionally, transcripts were sent to the respecparticipants to collect their feedback. The

three participants confirmed that the data wererdExd and interpreted correctly.
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54 Summary

This study employed mixed methods of research, whiere divided into two phases
incorporating pragmatism and exploratory reseamesigih approaches. To investigate how
the current science and engineering curriculumlifat@s entry into the T&C industry in
Hong Kong, | collected and analysed data duringwephases. The data collection sources
in phase one included: (1) job requirements for W&C industry, (2) Qualifications
Framework competency standards, and (3) the science engineering curriculum. By
conducting content analysis, | used both qualitatind quantitative approaches to examine
whether the higher education science and engirgeeumriculum produces graduates that
have the skills and competencies required in th&€ Ti8dustry. The findings in this phase
were used to establish the next phase, exploratesgarch study. The semi-structured
interview was conducted. | selected three partidgpavho were well informed on the
research issue and should have good knowledgesindimpetency of the graduates. Hence,
the three participants selected for the study ewsglouniversity graduates from S&E
programmes and T&C programmes. After collectingadéttematic analysis was conducted

by applying Braun and Clarke’s (2006) process iimgj of six stages.
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CHAPTER SIX: FINDINGS
This chapter presents the findings of both phat#secstudy with discussions on the findings
of each phase. The chapter begins with an examomaif phase one findings and then

proceeds to the findings from phase two.

6.1 Phase One Findings

There were four main steps conducted in phaseloreeder to study the extent to which the
current science and engineering curriculum meets ¢bmpetency standards of the
Qualifications Framework (QF) for the T&C industBi key competencies (see Appendix A)
in the QF were identified in Step 1. In Step 2, fibeulties of science and engineering of the
eight universities in Hong Kong were reviewed taed@ine whether any testing and
certification programmes were established. It wamdl that three testing and certification
programmes have been developed by three universii&niversity A, University B and
University C as shown in Table 6.1.

Table 6.1: Name of testing and certification prognaes

Universities Name of Programme
A Bachelor of Science (Honours) in Analytical Saerfor Testing and
Certification
B Bachelor of Science (Honours) in Analytical aresling Sciences
C Bachelor of Science (Honours) in Testing and iG&ation

The curricula of the three universities were furthenalysed by identifying any
courses/syllabi that complied with the QF compeyererjuirements by conducting Step 3

and Step 4.
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» Step 3: The curricula and corresponding credithetesting and certification
programmes at University A, University B and Unsigr C were identified.

» Step 4: With the courses obtained from Step 3, ppmng exercise was conducted to
identify the common features between the coursdgt@QF competency
requirements.

The units of analysis for coding the curricula areurses and syllabi. To facilitate
interpretation, the cluster units of competency evassigned codes. For instance,
Measurement Uncertainty (Chemical Testing) was dodes Q1 and Measurement
Uncertainty (Microbiological Testing) was coded@3. To visualise the data for the analysis,
a matrix containing the names of courses and t&eaal units of competency was constructed
as shown in Appendix O.

The data were analysed via a quantitative appraduorein the number of courses that
matched with the cluster units of competency imgeof keywords or content was counted as
shown in Appendix F, enabling the identificationamfy skill gaps between the curricula and

the job competency requirements in the T&C industry

For the purpose of analysing the three testingcamtification programmes, the course titles
and course objectives were uploaded to NVivo, aatthing words corresponding to the 51
cluster units of competency were revealed. Theltesuwe presented by word frequency.
Subsequently, the frequency distribution for tharses corresponding to the cluster units of
competency was further analysed. The following twonditions demonstrate the

identification of keywords via a content analysis.
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6.1.1 Condition 1: Fully Matching Keywords

As an example, for the course ‘Quality Managemert bBaboratory Accreditation’ for the
Bachelor of Science (Honours) in the Analytical ébcies Testing and Certification
programme at University A, the course title andegbyes are tabulated as follows:

Table 6.2 Fully Matching Keywords

Course title Course objectives Keywords Matching
cluster unit
of
competency
and code
Quality To provide students with ‘testing’ Testing
Management | comprehensive knowledge of the ‘quality’ Quality

and Laboratory | fundamentals of quality management| ‘assurance’ | Assurance
Accreditation | and its application to testing (Q44)
laboratories in developing a
management system for quality

assurance, administrative and technical

D

operations, as well as to introduce thg
accreditation of laboratory management
systems in conformity with

international standards.

The keywords ‘testing’, ‘quality’ and ‘assuranceese identified from the course title and
course objectives and match exactly with the keywoin one of the cluster units of
competency: Testing Quality Assurance (code no:)Q#4ence, the course ‘Quality
Management and Laboratory Accreditation’ includee tompetency of ‘Testing Quality

Assurance’.
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6.1.2 Condition 2: Partial Matching of Keywords

Some courses include cluster units of competenough partial matches with the keywords.
For example, referring to the course ‘General Latmy Techniques and Safety’ in the
Bachelor of Science (Honours) in Analytical Sciendesting and Certification programme

at University A the course title and course objectives are defaseibllows:

Table 6.3 Partial Matching of Keywords

Course title Course objectives Keywords Matching cluster
unit of competency
and code
General To introduce the basic techniques‘laboratory’ | 1) Basic Laboratory
Laboratory commonly used in biological and ‘laboratories’ Preparation
Techniques and chemical experimental studies, |as ‘biological’ Work (Q6)
Safety well as the safety practices in 2) Basic
biological and chemical Microbiological
laboratories Laboratory
Preparation
Work (Q7)

The keywords ‘laboratory’, ‘laboratories’ and ‘baglical’ match with two cluster units of
competency: Basic Laboratory Preparation Work (cd@é) and Basic Microbiological
Laboratory Preparation Work (code: Q7).
The findings for the UC courses were examined aatd dnalysis was organised according to
three aspects:

1. Number of UC courses (section 7.2)

2. Coverage of codes (section 7.3)

3. Weighting of codes (section 7.4)
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6.1.3 Findings — Number of UC courses

The frequency distribution of UC courses and cddeshe three universities were tabulated

in Appendix P, Appendix Q and Appendix R, respestiv The number of UC courses was

studied and compared for the three universities.

» University A — Bachelor of Science (Honours) in Aigal Sciences for Testing and
Certification

» University B — Bachelor of Science (Honours) in Atigal and Testing Science

* University C — Bachelor of Science (Honours) intiresand Certification

Table 6.4 Number of UC courses matched with clustés of competency of QF

University No. of courses | No. of UC courses| Percentage of
UC courses
A 136 42 31%
B 48 12 25%
C 42 20 48%

For University A, 42 out of 136 courses (31%) wewatched with cluster units of
competency. The remaining 94 courses (69%) arerelated to any cluster units of
competency, so no code is included. Similarly,Jmiversity B, 12 out of 48 courses (25%)
are related to the cluster units of competency. Wmversity C, 20 out of 42 courses (48%)
are related to the cluster units of competency. &kably, for all three programmes, fewer
than half of the courses are identified as UC amrsThis finding was of particular
importance to my study. The finding shows thatuheversities courses offered do not meet
the needs and expectations of the T&C industry wébard to employability skills and
graduates competencies. The graduates may nogfdher not possess the employability

skills and graduates competencies required for ttoework effectively in T&C industry.

75



Information revealed from the percentages of UCsesiwas used to determine the coverage
of codes by the UC courses, which has implicatifmsthe extent of the curriculum that
meets the specifications of competency standardQlf for the T&C industry. The
distribution of the number of UC courses with themter of codes is illustrated in Figures

6.1a, 6.1b and 6.1c.
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Figure 6.1a: No. of UC courses for University A

University B
7
w 6
()]
25
>
S
O
S 3
k]
S 2
21
. I I I I
Q1 Q6 Q8 Q9 Q10 Q11 Q12 Q13 Q16 Q17 Q45 Q50 Q51

Code

Figure 6.1b: No. of UC courses for University B

76



University C
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Figure 6.1c: No. of UC courses for University C
6.1.4 Findings — Coverage of Codes
The number of codes included by the UC coursesodhy of investigation. The level of
coverage can further indicate the extent to whioh programmes meet the competency
requirements for T&C according to Figure 6.2.
* For University A, 23 codes are mentioned in therseuescriptions.
» For University B, 13 codes are mentioned in thers@wescriptions.

* For University C, 41 codes are mentioned in thes®descriptions.
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Figure 6.2: Coverage of codes for the three unitress

The degree of code coverage can be calculatediby thee following equation:

No. of codes covered by UC courses
% of code covered by UC courses = Total number of codes

Table 6.5Percentage of codes covered by UC courses

University No. of codes covered by | Percentage of codes covered hy
UC courses UC courses
A 23 45%
B 13 25%
C 41 80%
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As the total number of codes of QF was 51, by udimg above equation, the
percentages of codes covered by the UC coursesocakngated as shown in Table 6.5.
The results indicate coverage of less than 50%ddes at Universities A and B. This
finding shows that the coverage of the curriculahef current testing and certification
programmes may not meet the competency standarttie &@F for the T&C industry.

The findings imply that universities do not coveurses broadly and this limits the
extent of industry-specific knowledge that studerda acquire. While deep coverage
might enable students to understand key concepterpéhe lack of broad coverage
means that they will not get the opportunity torttemany important concepts that can

enhance their employability skill and graduate cetapcies.

6.1.5 Findings — Weighting of Codes

Regarding the degree of code coverage, the UC esws the three programmes cannot
provide full coverage of codes. The degree of comerage only describes the number of
codes covered by the UC courses. | argue thatdbeed of code coverage does not indicate
the importance of a code. Schwartz (2008) previotsked a similar concern. He expressed
that one of the most contentious conflicts in scéeaducation concerns the optimal degree of
content coverage in science courses. Frequentlyligiea into the opposing camps of ‘depth
versus breadth’, the distinction serves to charsetetwo separate and competing
philosophies about which almost all educators Ipalgsionate opinions. The two factors are
highly concerned with programme design. Jeffreyl@0supported a similar view. He
indicated that the key learning outcomes desiredaf@ollege student are driven by both
depth and breadth. Questions designed with bettderstanding of depth and breadth in
experiential learning could have far-reaching irogions for program design, structure of

general education requirements, advising practicesoverall student success.
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There is a need to examine the weighting of codesred by the UC courses for the three
programmes. Weights serve as scaling factors toifgpine depth of code coverage and to

indicate the relative importance of codes.

University A

As mentioned in section 6.1.4, the UC courses aor#d codes. Some codes refer to more
than one UC course. For example, the code Q50eselat the courses ‘Inspection and
Certification’ and ‘Principles of Quality Assuranas shown in Appendix P. It is noted that
Q6, Q8, Q9 and Q10 are the most highly emphasisdéscthat relate to the UC courses.
Since courses are offered on a credit basis, ththag code coverage can be interpreted by
studying the frequency distribution in terms ofdite earned (Figure 6.3). Each course offers

three credits. The number of credits for the cauese summarised in Appendix P.
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Figure 6.3: Frequency distribution of credits edrimethe codes for University A
Over 50% of credits earned through the UC courseseadated to the codes Q6, Q8, Q9 and

Q10 as shown in Table 6.6. The four emphasisedscaeclosely related to chemical testing.
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Table 6.6 Credit earned through UC courses rekatednphasised codes for University A

Emphasised code
Percentage
Credits
Code Cluster units of competency of credit
earned
(n=258)
Q6 Basic Laboratory Preparation Work 54 21%
Q8 Chemical Testing (Elemental Analysis) 30 12%
Chemical Testing (Elemental Analysis — 30 12%
Q9
Atomic Spectrometric Techniques)
Chemical Testing (Elemental Analysis — 30 12%
Q10 Inductively Coupled Plasma Spectroscopic
Techniques)
Total 57%

The programme is led by the Department of Appliealdg)y and Chemical Technology. The
objective of the programme is to train studentpeédorm chemical analysis in commercial
and government laboratories. Students are expéatiedrn about laboratory preparation and
analytical techniques, including Atomic Spectroneetechniques and Inductively Coupled
Plasma Spectroscopic techniques, as well as coenpéetous courses related to chemistry
disciplines. This explains the number of UC courdesely related to the codes Q6, Q8, Q9

and Q10.

University B
According to Figure 6.4, there are 13 codes relateddC courses. The codes and their

corresponding courses are summarised in Appendix Q.
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Like University A, some codes refer to more thare &C course and each course carries
three credits. The frequency distribution of thedis earned in the codes is presented in

Figure 6.4.
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Figure 6.4: Frequency distribution of credits edrimethe codes for University B
Regarding Table 6.7, most of the UC courses arkeided in the seven codes Q6, Q8, Q9,
Q10, Q11, Q12 and Q13. These seven codes coveoxamitely 85% of the credits. It is
notable that the emphasised codes are relatecetoichl testing and chemical analysis. It is
also observed that Q8, Q9, Q10, Q11, Q12 and Qu& the following common courses:

* Analytical Chemistry & Testing Science Tutorial |
» Chemistry Laboratory for Analytical Testing Science
* Analytical Chemistry & Testing Science Tutorial Il
* Materials Testing & Characterisation
* Spectroscopic Techniques for Structure Determinatio
» Dissertation in Analytical & Testing Sciences
This implies that students are expected to leaoutabnalytical chemistry and analytical

testing science as well as materials science aticigen this programme.
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Table 6.7 Credit earned through UC courses relatednphasised codes for University B

Emphasised code
Percentage
Credits
Code Cluster units of competency of credits
earned
(n=168)
Q6 Basic Laboratory Preparation Work 18 11%
Q8 Chemical Testing (Elemental Analysis) 18 11%
Chemical Testing (Elemental Analysis — 18 11%
Q9 Atomic Spectrometric Techniques)
Chemical Testing (Elemental Analysis — 18 11%
Inductively Coupled Plasma Spectroscopi¢
Q10 Techniques)
Q11 Chemical Testing (Organic Analysis) 18 11%
Chemical Testing (Organic Analysis — 18 11%
Q12 Chromatographic Technologies)
Chemical Testing (Organic Analysis — 18 11%
Q13 Molecular Spectrometric Techniques)
Total 7%

The programme is led by the Department of Chemi3ing objective of the programme is
to provide students with a solid knowledge base sits in the variety of techniques that
are used to solve diverse problems in analyticaehubtry and testing science. This also

explains the number of UC courses closely relateghtlytical chemistry.
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University C

This is a four-year programme totalling 42 coursescording to Table 6.4, 20 out of 42
courses (48%) are related to the cluster unit®ofpetency. The remaining 22 courses (52%)
are not related to any cluster units of competesoyno code is included. Therefore, nearly
half of the courses are identified as UC courseshEourse carries three credits. Figure 6.5
shows the frequency distribution of codes contgriire number of credits. A broad range of
codes is covered. Codes Q44, Q48 and Q50 contaigrdatest number of credits relative to

the other codes.
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Figure 6.5 : Frequency distribution of credits earm the codes for University C
It is worthwhile to further analyse the codes Q@48 and Q50 with their related UC

courses. These three codes relate to five commondu€ses:

. Principle of Production Design & Manufacturing Pees Management
. Quality Management for Science & Technology
. Conformity Assessment & Laboratory Accreditation

. Safety & Reliability for Science & Technology

. Audit, Inspection & Certification
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Table 6.8: Credits earned through UC courses etlatemphasised codes for University C

Emphasised code
Percentage
Credits
Code Cluster units of competency of credit
earned
(n=303)
Q44 Testing Quality Assurance 15 5%
Q48 Inspection of Consumer Products 18 6%
Q50 Quality Assurance of Inspection Operations 18 % 6
Total 17%

The competencies of codes Q44, Q48 and Q50 emphagiality management and
manufacturing process management. Students aretedpe realise the relationship between
laboratory management and quality assurance as asebbetween production and quality
assurance. This is aligned to the objectives optiogramme in that it aims to train students
in a broad range of skills for career opportunitiesluding testing specialist, production
supervisor and quality controller.

It is worthwhile to note that these three emphaksedes had a relatively lower number of
credits than those of Universities A and B, lesanti0% of credits earned per individual
code according to Table 6.8. A wide coverage spetis observed without significant and
emphasised codes.

To understand the characteristics of the threeausity programmes, a combined frequency

distribution for the three universities is illuged in Figure 6.6 and Table 6.9.
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Table 6.9: Results on the coverage of the codesten@eighting of emphasised codes

University Coverage of codes Weighting of emphasised codes
A 45% 57%
<50% >50%
B 25% 7%
C 80% >50% 17% <50%

Based on the above results, the characteristiggagramme design for University A was

similar to those of B. This was examined by theerage of codes and the weighting of

emphasised codes. The coverage of codes is lasH@8a but the weighting of emphasised

codes is more pronounced, whereas the codes inetsityy C are highly covered but the

emphasised codes are not significantly found. HEselts on the coverage of codes and the

emphasised codes are summarized in Table 6.9. Héreasimilarities and differences are

interpreted in Table 6.10.
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Table 6.10: Comparisons of code coverage by UniessA, B and C

Similarities

1. In Universities A and B, Q6, Q8, Q9, Q10, Q11, @h2 Q13 are the most common

and most emphasised codes related to chemicaidesti

2. Universities A and B do not cover most of the codéde coverage of codes is less than

50% (45% for University A and 25% for University.B)

Differences

1. There is no emphasised code for University C aspeoed with Universities A and B.

Fewer credits are obtained from any individual code

2. University C covers most of the codes as compatiddWniversities A and B. A broad

range of codes is covered (80% of coverage).

The results above indicate that there is an invaisgionship between coverage of codes and
weighting of codes. The higher the coverage, thesidhe weighting, whereas the lower the
coverage, the higher the weighting. The weightimgléw coverage shows that the depth of
learning is more important than the scope of maltecovered. More in-depth learning
enables graduates to have skills and competenogsntatch those required in the work
environment.

In a similar vein, Schwartz (2008) elaborated armteworthy aspect regarding his views on
full coverage and deep coverage. He pointed outdha extreme is emphasised on ‘full
coverage’ or ‘breadth’, the view that studentstaest served by encountering a great number
of topics relevant to a particular science disogliHe further elaborated that there is an
alternate view which is typified by the term ‘deepverage’ or simply ‘depth’. Considering

these opposing views, the characteristic code egeecan be observed for Universities A, B
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and C according to Table 6.9 and Table 6.10. Basethese findings, | give the following
analysis.
e Universities A and B have emphasised codes covanoge UC courses and
credits. Students spend more time studying the asipbd codes in depth.
Hence, deep coverage of UC courses is demonstaatadiversities A and B.
« At University C, no obvious emphasised code istified but a wide coverage of
codes is observed. Therefore, breadth of coveragiCocourses is exhibited
at University C.
* Hence, | interpreted the situation by using a Iggeéctrum as shown in Figure 6.7.
The two extreme colours, blue and red, represeep @®verage and broad
coverage, respectively. Universities A and B bopipraach deep coverage,

whereas University C approaches broad coverage.

@ @ =

University A University B University C

|

Deep Coverage Broad Coverage

Figure 6.7: Spectrum of code coverage
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6.1.6 Discussion of Phase One Findings

The findings of the study show that more in-degtrhing enables graduates to have skills
and competencies that match those required in trk @environment. The depth of learning
is, therefore, more important than the scope oenwdtcovered. These findings indicate that
there is a need to ensure that the curriculum degignhances the ability of students to grasp
topic concepts and develop skills and competeneigsired in the workplace. Without such
a curriculum, Hong Kong Universities will be prodlug graduates that are not able to apply
classroom concepts in the workplace. Schwartz (P@borated on a noteworthy aspect
regarding his views on full coverage and deep @myerHe pointed out that one extreme is
emphasised on ‘full coverage’ or ‘breadth’, thewi¢hat students are best served by
encountering a great number of topics relevant pardicular science discipline. He further
elaborated that there is an alternate view whictypsfied by the term ‘deep coverage’ or
simply ‘depth’. Based on these arguments and thgirfgs of this study, there is a need to
ensure that there is broad coverage of topics wdni@hasizing on depth. These elements
should be combined to ensure that graduates ahéyligmpetent due to vast and in-depth
knowledge. Emphasising only on one element, depthre@adth, would limit the ability of
Hong Kong graduates to work competently in theingsand certification sector. While
universities A & B focus on deep coverage, uniugr&l emphasizes on broad coverage.
None of the three universities produces scienceeagtheering graduates that are competent
enough to work in the T&C industry, an indicatidrat a combination of deep and broad

coverage would result in more competent and skdiediuates.

Taken together, the breadth versus depth issues givpossible linkage to my research
guestion regarding the extent to which the curdoulmeets the competency standards

required for the T&C industry. According to CokerdaPorter (2015), increased breadth of
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learning leads to increased career developmentfileremployability, a greater likelihood

of altering students’ future plans, and other gahtsnce, broad coverage of courses seems
to be more effective at increasing the extent ticiwvithe curriculum meets the competency
standards for the T&C industry. Therefore, the iotpan deep and broad coverage of
curriculum design in relation to employability dkiland graduate competencies was

addressed in the investigation in phase two of ghs
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6.2 Phase Two Findings

Following a detailed coding process to identify kbgmes emerging from the responses
provided by the study participants (see the traptsciin Appendix T, Appendix U and
Appendix V), four themes were identified includitrgining, curriculum, employment and

competence.

Theme 1: Training

The data demonstrate that the existing scienceeagiheering curriculum is technically
relevant to the jobs in the T&C industry. AccordiogParticipant A,

‘| think that the subjects they learn in science/gimeering programmes

are relevant to our jobs and ready to work in tecbal field’. (A3)
Participant C also made similar claims by stathnag t

‘To be considered for the position of engineer, dippnts must hold a

degree with a major in science or engineering (S&El)bjects such as

physics, product engineering’. (C2)
The responses indicate that the current sciencesagitheering curriculum is relevant to the
jobs in T&C industry. In other words, the curricalusupports the training of science and
engineering students to work in the T&C industryhi&/ the responses do not demonstrate
the efficacy of the curriculum in this regard, thegvertheless shows that the curriculum was
designed with the intention of training science andineering students to work in the T&C
industry.
Participant B stated that the majority of recruigr@duates were targeted to science and
engineering disciplines. This indicates that thersme and engineering curriculum is relevant

to the jobs in T&C industry.
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‘The minimum requirement is a diploma from a higheeducation

institution in science/engineering, electrons engiering/mechanical

engineering or a testing discipline, with no workkgerience required.

That means we welcome fresh graduates to apply @io posts. Four

years ago, the majority of our graduates studiedesce/engineering’.

(B1)
However, the current science and engineering auume does not train and equip graduates
sufficiently with the qualifications and competeaxiexpected of employees in the T&C
industry. According to Participant B,

‘Science/engineering graduates demonstrate strengthunderstanding

theory and knowledge and can therefore understargk tprinciples of

tests. However, they are poor at conducting tesecpcally and require a

long time to learn the testing instruments. Theyeaalso weak in the

concepts of quality assurance and quality contrdB2)
Since the science and engineering curriculum aarigain graduates in a technical field, the
training may not particularly help students entgfli&C industry. Participant B states that

‘In recent years, we have received more applicasofrom fresh

graduates studying testing and certification andafer applications from

science/engineering graduates. The reason is thHat&onic/mechanical

graduates look for jobs at construction firms andeetronics companies.

Thus, around 90% of our graduates studied testingdacertification’.

(B1)
This response shows that while the curriculum exgBtience and engineering students to
develop some skills that are required in the T&@ustry, it does not effectively help

graduates to have the competencies and qualifiatiequired to work in the T&C industry.
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These concerns are also shared by Participant A clims that science and engineering
graduates are not sufficiently qualified and corapebased on the Qualifications Framework
of the T&C industry. The respondent states thay thee unable to competently perform
specific tasks that are central to the operatidnthe organisation and which determine its
ability to meet its goals and objectives in the kearThe respondent states that

‘As the graduate was strong in physics, he quicldgrined how to operate

analytical instruments such as scanning electronaroscopes and x-ray

inspection. However, he had difficulty understandjrthe test standards.

He even incorrectly interpreted the test proceduremd produced

inaccurate test results'(A3)
The response suggests that science and enginstuthgnts are not trained properly based on
the qualifications and competence expectationb®fTi&C industry. Similar claims are made
by Participant C who states that

‘When recent graduates conduct the tests, they al@sely monitored by

their supervisors to avoid errors. Because recentadyates lack

experience, they seldom meet my expectations’. (C2)
The response provided by Participant C implies trganisations that employ science and
engineering graduates in the T&C industry mightenty make arrangements to ensure that
the new employees are constantly supervised tonmseierrors and safeguard the reputation
of the firm. Additionally, the response demonstsateat T&C must develop effective policies
to transition new employees into more serious robesnitigate errors. Participant A also
identifies the importance of ensuring that gradsiae well-prepared to meet market needs

by stating that
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‘We also have customers from the area of manufadtgy and product
design. We provide variety of service to ensure heve sufficient
competitiveness. Hence, they are not simply lookiogtesting’. (A2)
The response shows that they function to meet dezlsiand expectations of customers.
Evidence from the data, therefore, shows that sei@md engineering students are not trained

properly based on the qualifications and competerpectations of the T&C industry.

Theme 2: Curriculum

The study investigated whether the existing culuicu effectively prepare science and
engineering graduates for the T&C industry. T&Caifighly competitive industry and the
testing laboratories are competing based on tworat service times and productivity.
Testing laboratories who are capable of providinigigh variety of test services would be
more competitive. Participant A indicates her prefiee in ‘breadth of work’.

‘Personally, | prefer to have staff capable of priding “breadth of work”

because | can fully utilise the manpower resourdescarry out more

tasks’. (A10)
The response shows that the S&E curriculum as itlyrdesigned does not effectively
prepare science and engineering graduates to waheiT&C industry because the
curriculum was not aimed to align with QF competesiandards. The response indicates
that these graduates are limited in the scopelsf float they can perform due to a lack of the
necessary skills and competencies required totefédyg work in the industry. While the
curriculum trains students, it does not equip thdth sufficient skills required to work in a
highly competitive industry such as the T&C indysRedesigning the curriculum would

enhance its ability to produce graduates who gpalda of meeting the employment

94



competencies and skills required in the T&C induddarticipant C raises similar concerns
by stating that

‘However, S&E and T&C graduates have insufficiennkwledge in of

these topics. Once again, their knowledge of laktorg management and

guality management should be strengthened’. (C11)
Based on the response provided by Participant €¢ctinrent curriculum fails to effectively
prepare S&E graduates for the workplace becaused@fpetency standards are not included
in the syllabi. There is a need to redesign theiauum to ensure that it produces graduates
that are competent enough to work in the indu$tayticipant B also states that

‘If graduates are capable of providing breadth ofovk, they could easily

find employment opportunities. | could assign difent tasks to them.

Personally, | have significant flexibility in termef manpower allocation’.

(B10)
According to Participant B, the current curriculuimits the ability of science and
engineering graduates to effectively work in theustry. The participant states that

‘If graduates are capable of providing depth of wgrthey have fewer

opportunities to work in other tasks and may noeittify their interests’.

(B10)
The response shows that science and engineeringaes lack the hard skills required to
work competently in the industry. Hard skills ahe ttechnical skills required to perform a
particular job effectively. Due to their limitatierwith regard to competence, they are less
employable in the industry compared to T&C gradsiaRarticipant A summarises this aspect
by stating that

‘Regarding T&C graduates, they have knowledge inrigais testing

methods. We do not need to spend much time trairtimgm’. (A11)
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The response shows that employers in the indusefepT&C graduates over science and
engineering graduates due to differences in compete he study, therefore, determined that
the existing curriculum does not effectively prepacience and engineering graduates for the
T&C industry.
Regarding the curriculum design, | sent the infdiomaon the science and engineering
curriculum, T&C curriculum and QF competency staddato the respondents prior
conducting the interview. The responses showed ibaésigning the curriculum would
enhance the competence of graduates and enablecescéad engineering graduates to
competently work in the T&C industry. Participanstates that

‘For S&E graduates, they should have training in g standards to

ensure that they have a good understanding of f@sicedures’. (A12)
The response indicates that redesigning the cluritwvould enhance the employability of
science and engineering students by ensuringhbgtrheet the qualification and competence
criteria of the T&C industry. The results show titla current curriculum does not support
the transition of science and engineering graduatis the T&C industry. Science and
engineering students are unlikely to meet the é&shddl qualification and competency

criteria.

Theme 3: Employment

The interviews also revealed that the employmestcadnce and engineering graduates in the
T&C industry is a major theme. The curriculum does enhance their employability due to
lack of qualifications and competencies as estaptisin the Qualifications Framework.
Participant A states that

‘| think that fresh science/engineering graduatesiderstand basic testing

concepts. However, they have little knowledge dftitegy standards, no
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solid experience, and no familiarity with how theedts are performed.

Therefore, we employ science/engineering graduatds possess at least

two years of working experience in a related fieldhey take up junior

posts as engineering officers’. (A4)
The response shows that fresh science and engigegraduates would find it difficult to
secure employment in the T&C industry because tingotilum does not equip them with the
skills and competencies required to effectively kvior the industry. The requirement of a 2-
year working experience demonstrates that fresh g&@luates would find it much easier to
secure employment in the industry compared to sei@nd engineering graduates because
they have qualifications and competencies that Imatee needs and qualifications
requirements of the industry.
Participant C makes it even more clear by sugggdtiat S&E graduates are simply not
employable in the industry because they lack thdssknd competencies required to
effectively work in T&C organisations. The partiait states that

‘S&E graduates often lack knowledge of and expergenwith laboratory

management, specifically equipment maintenance atalibration, and

the ISO 17025 quality system, which is somethingssumed they would

learn at university’. (C4)
The response indicates that S&E graduates arenmpliogable in the industry and that there
is a need to design a curriculum that equips theti thie skills and competencies expected
of employees in the T&C industry.
Participant B also suggests that science and emgmgegraduates do not have the skills and
competencies required to secure employment imithesiry. The participant states that

‘Since S&E graduates are weak in conducting testegtically, they

cannot skilfully handle testing instruments and rage a long time to
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learn them. Thus, S\E graduates may not be equippesll to enter the

T&C market'. (B4)
The response provided by Participant B further destrates that the current curriculum for
science and engineering students does not help tlwertransition to the workplace
environment. They lack the skills and competentfies would enable them to perform well
as employees. The results indicate that scienceeagitheering graduates lack the skills and

competencies required to secure employment in & industry.

Theme 4: Competence

Competence is also a key theme that determinesgftitacy of a curriculum in producing
graduates that meet workplace requirements. Theystilherefore, sought to determine
whether the current curriculum enables science eargineering graduates to be competent
employees in the T&C industry. Participant A states
‘Compared to science and engineering graduates, T&gaduates
demonstrate high skills and abilities in testing/A5)
The response provided by Participant A shows tb&nse and engineering graduates lack
key competencies required to effectively work ia thdustry. The response also implies that
the current curriculum has deficiencies with reg@arénsuring that engineering and science
graduates can work competently in the T&C indus®ymilar concerns are shared by
Participant C who states that
‘S&E graduates perform better than T&C graduates iexploring and
developing new test methods, but recent S&E graésatave lower
productivity. Consequently, S&E graduates with a¢akt two years’
experience working in testing labs are preferred tecent graduates’.

(C5)
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The response provided by the participant impliest tlnless T&C organisations develop
programmes to bridge the skills gap that is commomng S&E graduates, the graduates
cannot competently work in the industry especialhen they are newly graduated.
Participant B also claims that they tend to pr@i®€C graduates over science and engineering
graduates because T&C graduates are more compEbenparticipant states that

‘We expect fresh graduates to be well-equipped asady to work without

requiring a long training period. That is why we ceuit more T&C

graduates’. (B5)
The response shows that science and engineerinyajes are less competent and must,
therefore, be trained to enhance their ability ampetently work in the organisation. They
lack work readiness due to due to the inabilityhaf curriculum to prepare them effectively
for the workplace. Most employers must allocateoueses to the training of science and
engineering graduates to make them more competehalle to work in the industry. The
need for additional training shows that many ofsthgraduates enter the job market when

they are not work-ready.

Testing has been identified as a problem areantfaaty science and engineering graduates
lack skills and competencies in. Participant Aestdhat

‘Compared to science and engineering graduates, T&@raduates

demonstrate high skills and abilities in testing/A5)
The response shows that a skills gap exists witgarte to testing since the ability of
employees to conduct tests on products is a cdregonpetency requirement in the T&C
industry. Participant C also shares these condsrissating that

‘S&E graduates perform better than T&C graduates iexploring and

developing new test methods, but recent S&E graésahave lower
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productivity. Consequently, S&E graduates with atakt two years’
experience working in testing labs are preferred tecent graduates’.
(C5)
The response implies that a major skills gap existeng S&E graduates that are joining the
T&C industry. Unless additional training is provijehe graduates cannot work competently

in the industry.

Participant B also provides more insights into shéls gap that exists between the skills
possessed by science and engineering graduateéba@sedrequired in the T&C industry. The
participant states that

‘Science/engineering graduates demonstrate strength understanding

theory and knowledge and can therefore understaheé principles of tests.

However, they are poor at conducting tests pradiicand require a long

time to learn the testing instruments. They are @lweak in the concepts of

quality assurance and quality control’. (B2)
The response further confirms that a significanitssgap exists with regard to testing. Most
science and engineering graduates are not compettsting products and this significantly
hinders their ability to effectively work in thedastry. The claims made by Participant B
also show that the skills gap is caused by a auwm that places more emphasis on
theoretical learning than practical. Science angireering students understand theory but

cannot apply much of it in practice.

Due to the market demands, the Electromagnetic @thijity Test (EMC) is essential for

product compliance. The science and engineeringlugtas and T&C graduates had
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insufficient knowledge in this new area. Participah indicates that graduates with
knowledge in EMC would be highly considered.
‘Therefore, our engineering officers should have &wledge in
electromagnetic compatibility (EMC) testing and rability testing’. (A2)
Participant B also recommends strengthening thieitiga in EMC testing and reliability
testing for science or engineering as well as T&@argraduates in higher education
institutes.
‘Electromagnetic compatibility (EMC) testing is al for product compliance.
However, | have observed that both S&E graduatesl a&C graduates do
not have much knowledge and are weak in this argejuding the working
principles and the test requirements. Hence, | waulighly suggest
increasing the coverage and strengthening underguates’ knowledge of

EMC testing’. (B11)

6.2.1 Discussion of Phase Two Findings

The findings of the study imply that there is adhé® redesign the conventional science and
engineering (S&E) curriculum to ensure that S&Edgi@tes possess the skills required to
competently work in the T&C industry. Regardingirirag, the results show that the higher
education science and engineering curriculum igveeit to the jobs in the T&C industry
because graduates were ready to perform techoigslin the industry. However, the science
and engineering curriculum did not train and eqgiipduates sufficiently for entering the
T&C industry. These findings imply that there iggap between the training that students
receive while in school and the expectations ofwlek environment. As a result, science
and engineering graduates cannot work competemtilge testing and certification industry.

Concerning the curriculum, the study finds that skkeence and engineering curriculum did
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not equip graduates with sufficient skills to wamkthe competitive T&C industry. However,
the recently developed testing and certificatioagpammes in the science and engineering
curriculum of three universities in Hong Kong wetesigned to support the transition of
T&C graduates from the classroom to the T&C workplaln a comparison of T&C
graduates with conventional science and enginegpiaduates, the T&C graduates appeared
to have better employability skills and graduatmpetencies needed for work in the industry.
The results show that T&C programmes are aligneth V\F competency standards.
Moreover, the results also indicate that freshre@eand engineering graduates would find it
difficult to secure employment in the T&C industgmpared to T&C graduates. The results
further show that S&E graduates were not readyppart ‘breadth of work’ effectively. No
matter S&E or T&C graduates, ‘breadth of work’ liee tessential factor for graduates to gain
the employability in T&C industry. While T&C gradigs are weak in concepts and theories,
they have skills and competencies required to ccindrious tests. Additionally, testing is a

problem area for science and engineering graduates.
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CHAPTER SEVEN: DISCUSSION OF THE OVERALL RESEARCH STUDY

While the purpose of a curriculum is mainly to faate effective learning and not to prepare
students for employment, Jon (2008) argued thatraicalum must have the ability to

produce graduates that meet the competency andficatadns standards of the industry
within which they expect to work. Additionally, AreuGonewa (2014) claimed that qualified
and competent employees can help to drive the ctitiwpaess objectives of contemporary
organisations. Based on the study findings, foyrtkemes associated with the ability of the
existing curriculum to produce graduates who aralified and competent in relation to the
gualifications and competency expectations of t&€ Tndustry have been identified. These

themes are examined below.

7.1  Training

Training was identified as a key theme that focusethe ability of the current curriculum to
produce graduates who have the qualifications amdpetencies expected of employees in
the T&C industry. The results of the study indicttat science and engineering students are
not trained properly based on the qualification aodhpetency expectations of the T&C
industry. These findings reflect the main concerhthe Hong Kong Council for Testing and
Certification (2014) when it identified the threere functions of the T&C industry. One of
the key functions of the industry is testing. Gratgs applying to work in the industry must,
therefore, have the ability to conduct tests coeit. According to the Hong Kong Council
for Testing and Certification (2014), any graduateo does not possess this skill cannot
work effectively in the T&C industry. A claim madaey Employer A shows that many
graduates lacked key qualifications and competéased on the Qualifications Framework
of the industry. The implication is that the scierand engineering curriculum does not align

with QF competency standards, and therefore doesimoto train graduates in a manner that
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equips them with the necessary employability skilt&l graduate competencies required to

work in the T&C industry.

7.2 Curriculum

Curriculum was identified as a second key theme finauses on the ability of the current
curriculum to equip graduates with the skills ammmpetencies required to work in a
particular industry. Based on the findings, thregues were addressed including curriculum

redesign, breadth and depth of course coverage.

7.2.1 Curriculum Redesign

The results of the study show the importance ofsaphing the curriculum. Malcolm,
Mcinnis and Hartley (2010) emphasised the needctoriculum redesign in science and
engineering by arguing that technology and scieareedynamic and constantly changing
fields. There is a need to regularly review thericuum to ensure that it is equipping
graduates with the skills and competencies requoedork in a particular industry.

While the results of this study show that hardIskire essential in the T&C industry, the
research study does not provide insights into thiitya of the engineering and science
curriculum to equip graduates with soft skills sashdecision-making skills, analytical skills
and critical thinking skills. The employers alsoldd to mention the importance of these
skills to their operations in the market. Heckma &autz (2012) argued that there is hard
evidence soft skills are just as important as Iskills. Employees with both soft and hard
skills are more competitive in the labour marketpared to employees who only possess
hard skills. Watts (2016) also argued that softislsignificantly determine the ability of a
graduate to secure employment in any industry.uFaito recognise these skills as an

important part of recruitment and selection craeshows that many employers in the T&C
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industry only focus on the hard skills of graduatasfactor that limits the ability of
employees to help an organisation achieve a sastigrcompetitive advantage in the market.
The research study shows that there is a needhtorT&C industry to also review its
Qualifications Framework to ensure that the graelidired meet the needs and expectations

of the contemporary labour market.

7.2.2 Breadth and Depth of Course Coverage

The study’s key findings provide insights into whgience and engineering graduates in
Hong Kong do not have the skills and competendexfectively work in the T&C industry.
The findings show that more in-depth learning eesbbraduates to have skills and
competencies that match those required in the waskronment. The depth of learning is,
therefore, more important than the scope of matexdaered. However, the breadth of
coverage is also important even though focusingboradth alone would not result in
competent graduates. Schwartz (2008) emphasisedntpertance of ‘full coverage’ or
‘breadth’ by arguing that students are best sebyedncountering a great number of topics
relevant to a particular science discipline. Thauhs of the study imply that it is essential to
focus on both breadth and depth of coverage. Winiigersities A and B focus on deep
coverage, university C emphasises broad coveragee Mf the three universities produces
science and engineering graduates who are compatengh to work in the T&C industry,
an indication that a combination of deep and bradrage would result in more competent
and skilled graduates. There is a need to ensatehhbre is broad coverage of topics while
emphasising depth. These elements should be cothbinensure that graduates are highly
competent due to vast and in-depth knowledge. A&gigth of the curriculum should thus
consider how deep and broad coverage can be adhiey®oduce graduates who are skilled

and competent.
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7.3 Employment
Employment is also a major theme based on thetsestfilthe study. The Qualification
Framework of the T&C industry determines whethegiates can secure employment in the

industry.

7.3.1 Employability

The results of the research study, however, ineitiat science and engineering graduates
lack the skills and competencies required to seamployment in the T&C industry.
According to Barnett (2003) and Watts (2016), tkdlss and qualifications of graduates
determine their employability. These skills showddpond to market needs. As argued by
Malcolm, Mcinnis and Hartley (2010), the employékibf science and technology graduates
is determined by their ability to work in a chargitechnology industry. The curriculum
should, therefore, be designed to ensure that gtagican easily secure employment in the
T&C industry. The claims support the findings mégeBarnett (2003) and Watts (2016) that
individuals become employable when they possesskhis and qualifications required to
work in a particular organisation or industry. With these skills, individuals become less
employable since most employers only hire candgititat can help them meet their market
needs.

The results imply that the current curriculum makegnce and engineering graduates less
employable in the T&C industry as compared to T&@dyates. Science and engineering
graduates can only become more employable in tkheistny when the curriculum is
redesigned to match their skills and qualificatiovith those expected by employers in the

T&C industry.

106



7.3.2 Employment Readiness

While science and engineering graduates may possagssrior theoretical knowledge
compared to graduates who have only been traind&(d, they are not able to effectively
translate this knowledge into practice. Science amgineering graduates lack employment
readiness compared to students trained in T&C. &hesults support the findings of the
Hong Kong Economic Report published in 2016, whsdncluded that there is a challenge
with regard to the ability of the curriculum toitrastudents effectively and produce graduates
who are ready for the job market. As a result, mgragluates take up jobs that require lower

qualifications or find it difficult to secure emplment.

7.3.3 Work Readiness

The study also identified curriculum as a key issuthe training of science and engineering
graduates. The design of a curriculum significad#yermines the quality of graduates that it
produces. According to Weert (2011), a curriculdrawdd support the transition of graduates
from the classroom to the workplace. Additionalthe curriculum should ensure that

graduates meet the qualification and competencyinaments of the industries for which

they hope to work.

The results determine that the existing curriculdoes not effectively prepare science and
engineering graduates for the T&C industry. Thasdirfigs support the claims made by
Stuckey (2013), which are that most higher edunasicence and engineering curricula do
not equip students with practical skills, and tfbiwers their employability. As demonstrated
by the responses provided by the employers, thaydyarefer T&C graduates because they
possess the practical skills required to work ia itidustry. While science and engineering

students consider career paths in the T&C indugtig/,curriculum does not help them meet
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the qualification and competence requirements ef itfdustry. Doggan and Gotta (2007)
argued that the inability of higher institutionspimduce graduates with the qualifications and
competencies required to work in their industrieshmice originates from the fact that these
institutions are not compelled, either by law agulation, to produce graduates that meet the
gualification and competency standards of the itvggusn which they aim to find
employment. As a result of this, many of the gradsigproduced have theoretical knowledge

but are unable to apply this knowledge in practice.

7.4  Competence

Another theme identified from the study is compee&The results of this study support the
findings contained in the Hong Kong Economic Repaittlished in 2016, which showed that
there is a need to improve the ability of graduadesompetently perform in the workplace.
The results of this study also support Khir's fimgli(2006) that most graduates lack the
technical know-how to competently perform in therkvenvironment. Similar findings were
made by Pitan Oluyomi and Adedeji (2012), Carroldl &ani (2013), and World Economic
Forum (2014). Their findings suggested that thenmaish between the skills of graduates and
those required in the workplace contributes to ittmompetence of most graduates. The
research study shows that the current curriculus reaulted in a mismatch between the
skills of science and engineering graduates andgkHis required of employees in the T&C
industry. The curriculum should be redesigned tsuen that it produces graduates who are
ready to enter the job market and can work complgtesithin the T&C industry.

A key finding arising from the evidence of this dyudemonstrates that the current
curriculum for engineering and science studentsgtitutions of higher learning does not

help graduates meet the qualification and compgterpectations of the T&C industry.
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7.4.1 Competitiveness

The science and engineering curriculum needs impeoved to ensure that the training that
students receive prepares them for employment i€ Ti&lustry. Based on the results of this
study, the current curriculum does not meet thels@ad expectations of the market in terms
of the qualifications and competencies of employ@ée Qualifications Framework for the
T&C industry revolves around market needs and tirasluates who possess the skills and
competencies stipulated in the framework are begtsitioned to help organisations in the
industry to meet their market objectives.

According to Piccoli et al. (2009), business orgations must meet the needs and
expectations of clients to remain competitive ine thmarket. To enhance their
competitiveness, organisations must hire graduaisthe qualifications and competencies
required to meet the needs and expectations aitslidmue Gonewa (2014) claimed that
employees who are qualified and competent can aserédhe competitive advantage of an
organisation. The current science and engineeangcalum does not produce graduates that
can help T&C organisations effectively competehe tnarket. As a result of this, science
and engineering graduates are less competitivbaenT&C job market compared to T&C
graduates. Organisations that want to outperforrmpetitors would be more likely to

employ T&C graduates than science and engineeragdugtes.

7.4.2 Skills Gap
In accordance with my research question, it is irigyd to determine whether a skills gap
exists with regard to job competency requiremeiitthe T&C industry. The Hong Kong

Council for Testing and Certification (2014) iddiets testing, inspection and certification as
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core job competency requirements of the T&C indusBraduates seeking employment in
the industry must, therefore, have competencig¢ssiing.

The research findings determine that graduates daokpetency in testing, which confirms
the notion that a skills gap exists since the ghidf employees to conduct tests on products is
a core job competency requirement in the T&C ingusthe results support the findings
made by Pitan Oluyomi and Adedeji (2012), Carrall &ani (2013) and WEF (2014), which
are that most graduates lack the skills requirecbtapetently work in various industries. In
parallel, the Hong Kong Council for Testing and t@ieation (2014) has reported a lack of a
formal professional status for people working ie T&C industry. The committee members
of the Hong Kong Council for Testing and Certificatinterviewed various stakeholders and
found a skills gap between academic qualificatiand job competencies required by the
T&C industry. Hence, my study shows that the skijégp is caused by a curriculum that
places more emphasis on theoretical learning thastipal understanding. Science and
engineering students understand theory but carppy anuch of it in practice. According to
Malcolm, Mcinnis and Hartley (2010), a science &thnology curriculum can only produce
competent graduates when it enables them to deg&ldp that enhance their ability to meet
the needs and expectations of the work environnmidrd.current curriculum has resulted in a
skills gap because it does not focus on practeaining and at the same time fails to match
the skills of graduates with market requirements.

Analysis of evidence from this study provides imf@tion regarding job competency
requirements of the T&C industry and the existingriculum of science and engineering. A
skill gap mainly exists in the area of hard skilisesting — an indication that most graduates

are unable to apply their knowledge practically.
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CHAPTER EIGHT: CONCLUSION AND RECOMMENDATIONS

This chapter concludes the study based on the mseédgathered in response to the research
guestions. The chapter also provides recommendatmnvarious stakeholders that can be
applied to enhance the skills and competenciesarfgHKong graduates entering the T&C

industry. The limitations of this research are agamined in this chapter.

8.1 Conclusion

The aim of the study was to determine whether treeat higher education science and
engineering curriculum supports undergraduatesiteré¢he Hong Kong T&C industry. The
study had two key objectives that it aimed to aohibased on the research questions. The
first research question was to determine whethersitience and engineering curriculum
matches the qualification and competency expedstmf the T&C industry. The second
guestion sought to determine whether a skills gapt® with regard to job competency

expectations of the industry.

Evidence from this study indicates that the cureamticulum for engineering and science in
higher education institutions does not help graekiateet the qualification and competency
expectations of the T&C industry. Most science andineering graduates lack core graduate
competencies that would enhance their employabilitye industry. T&C graduates, on the
other hand, have the employability skills and getducompetencies required to work in the
industry, an indication that their curriculum iss@ged to support the transition of graduates
from the classroom to the workplace. The studyhkrtdetermines that a skills gap exists
between graduate competency requirements of the inf@stry and the existing curriculum

of science and engineering. Evidence from the stlmbwvs that the gap mainly exists in the
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implementation of testing, an indication that mgsaduates are unable to apply their

knowledge practically.

The study also determines that deep and broad ageare key elements that influence the
competence of science and engineering graduatesmbination of deep and broad coverage
would result in more competent and skilled graduaiéere is a need to ensure that there is
broad coverage of topics while emphasising depthreduce the gap between work

environment expectations and graduate competencies.

Overall, the study determines that Hong Kong mungirove its higher education science and
engineering curriculum if it is to produce gradsateho have the skills and competencies

required to effectively perform in the T&C sector.

8.2  Recommendations

Based on the evidence obtained from the study rfgg]i there is a need for education
policymakers in Hong Kong to collaborate with ottstakeholders such as educators and
employers to design a new science and engineenmgcelum that would ensure that
graduates have the competencies and skills reqtorasrk efficiently in the T&C industry
upon graduation. The curriculum should reflect ¢thanging needs of the industry as well as

the overall strategic economic direction of Honghgo

For employers, the study recommends training aneldpment programmes to help science
and engineering graduates develop the skills andpetencies required to effectively
perform in the T&C industry. Employers in the seatan also offer internship programmes

to help bridge the experience and knowledge gaprapcbve the competencies of graduates.
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For scholars, further research should be conduct@u/estigate how to bridge the skills gap
between the current science and engineering cluncand the job requirements of the T&C
industry. Although my research study does not gtewnsights into the ability of the science
and engineering curriculum to equip graduates wdfi skills such as analytical skills, my
findings indicate that employees with both soft dvaald skills are more competitive in the
T&C market compared to employees who only possass $kills. Hence, consideration on

the types of skills will be investigated in my frgustudy.

There is some limitation in my research. A majarnifation of the study is that it uses only
three respondents to examine the research isseesmhll sample size limits the reliability
and validity of the study findings. However, thegagve effect of this limitation on the
usability of the study findings is mitigated by te@mpling technique. The use of purposive
sampling ensured that the respondents selectetidostudy have expert knowledge and are

likely to provide useful and valid information.

113



References

Alvesson, M., 2003. Beyond neopositivists, romantand localists: a reflexive approach to

interviews in organizational researé&cademy of Management Revi&8 (1), pp. 13-33.

Amue Gonewa, J., 2014. Market orientation, orgditisal learning capabilities and strategic
competitiveness: an inquiry into the causes ofsnstompetitive succeskternational

Business Researchi (10), pp. 179-186.

Anderson, M., Mclnnis, C., and Hartley, R., 201éhftoyment outcomes of science
graduates in Australia: implications for choice aersity in the curriculumTertiary

Education and Managemer& (1), pp. 61-76.

Apaydin, S. 2010., Physical education emphasizddimkey team research between 2000—

2008. The First International Congress of Educaliétesearch.

Australian Qualifications Framework Council (AQF@R15.Australian Qualifications

Framework Canberra: Australian Qualifications Framework @@l

Baetz, M.C., and Sharp, D.J. 20Q4#egrating ethics content into the core business

curriculum: do core teaching materials do the j@b@rnal of Business EthicS1 (1), pp. 53—

62.

Barnett, R., 20038Beyond all reason: living with ideology in the uemsity.Buckingham: The

Society for Research into Higher Education andQpen University Press.

114



Basit, T., 2003. Manual or electronic? The roleading in qualitative data

analysisEducational Researci5 (2), pp. 143-154.

Bauhinia Foundation, 201Restructuring vocational education system: exppudual
pathways to achieve career and educational asprei
Available at: http://www.bauhinia.org/index.php/ésly/resources/press_release/74

[Accessed 18 February 2015].

Bond, S., and Lemasson, J-P, 198%ew world of knowledge: Canadian universities and

globalization Ottawa: International Development Research Centre

British Educational Research Association (BERAJL 2(Ethical Guidelines for Educational
ResearchLondon: British Educational Research Associatiwvailable at:
https://www.bera.ac.uk/publication/bera-ethicalemlines-for-educational-research-2011

[Accessed 18 March 2016].

British Educational Research Association (BERAJ&Ethical Guidelines for Educational
ResearchLondon: British Educational Research Associativailable at:
https://www.bera.ac.uk/publication/ethical-guidekafor-educational-research-2018

[Accessed 12 Sept 2018].

Braun, V., and Clarke, V, 2006. Using thematic gsialin psychologyQualitative Research

in Psychology3 (2), pp. 77-101.

115



Brinkmann, S., 2014nterview inEncyclopedia of critical psychologiMew York: Springer.

Bryman, A., 2012Social Research Methodd" ed. New York: Oxford University Press.

Bullock, G.K., 1998. The UK package holiday indysManagement Accounting: Magazine

for Chartered Management Accountgrité (4), pp. 36—38.

Burke Johnson, R., and Onwuegbuzie, A.J., 2004elMixethods research: a research

paradigm whose time has coniglucational ResearcheB3 (7), pp. 14-26.

Burke Johnson, R., Onwuegbuzie, A.J, and Turnéy,, [2007. Towards a definition of

mixed methods researclournal of Mixed Methods Researdh(2), pp. 112-133.

Caroll, D., and Tani, M., 2013. Job search as ardehant of graduate over-reduction:
evidence from Australia. IZA Discussion Papers 7282n: Institute of Labor Economics

(1ZA).

Cavanagh, S., 1997. Content analysis: conceptfianetand applicationsdlurse Researcher

4 (3). pp. 5-16.

Census and Statistics Department, 2¢Héhg Kong Monthly Digest Statistiddong Kong:

Hong Kong Special Administrative Region.

Census and Statistics Department, 2¢4dg Kong Monthly Digest Statistiddong Kong:

Hong Kong Special Administrative Region.

116



Chiappetta, E.L., Fillman, D.A., and Sethna, G204. A method to quantify major themes
of scientific literacy in science textbook®urnal of Research in Science Teachiz®y(8),

pp. 713-725.

Coker., J.S., and Porter., D.J., 2015. Maximizixgegiential learning for student success,

changeThe Magazine of Higher Learning7 (1), pp. 66—72.

Cotton, K., 2005. Developing employability skilRegional Educational Laboratory School

Improvement Research Series (SIRS). Portland, @RBc&ion Northwest.

Council for Industry & Higher Education (CIHE), 200rhe value of higher education

London: CIHE.

Creswell, J.W., 200Research design qualitative, quantitative, and chixeethods

approaches2™ ed. London: SAGE.

Dale, C., 2000. The UK tour operating industryoapetitive analysislournal of Travel and

Tourism Marketing6 (4), pp. 357-367.

Denzin, N.K., and Lincoln, Y.S., 2005he Sage handbook of qualitative reseaBhed.

Thousand Oaks, CA: Sage.

117



De Guzman, A.B., and Choi, K.O., 2013. The relaiohemployability skills to career
adaptability among technical school studedtsirnal of Vocational BehavipB2 (3), pp.

199-207.

Department of Education and Science (DES), 188gher education: a new framework

London: HMSO.

Dolan, R.J., and Matthews, J.M., 2003. Maximizing uitility of customer product testing:

beta test design and manageméatirnal of Product Innovation Managemgho (4), pp.

318-330.

Downey, G.L., and Lucena, J.C., 2004. Knowledge@ofessional identity in engineering

History and Technology20 (12), pp. 393—-420.

Duggan, S., and Gotta, R., 2002. What sort of sei@uducation do we really need?

International Journal of Science Educati@4(7), pp.661-679.

Duggan, S., and Gotta, R., 2007. Practical woskrate in the understanding of evidence in

sciencelnternational Journal of Science Educatj&8 (14), pp. 17-30.

Ellis, C., 2007. Telling secrets, revealing livesdational ethics in research with intimate

others.Qualitative Inquiry 13 (1), pp. 3—29.

118



Erffmeyer, R.C., and Johnson, D.A., 2001. An exgtiory study of sales force automation
practices: expectations and realitidsurnal of Personal Selling & Sales Managem@it

(2), pp. 167-175.

Etikan, 1., Musa, S.A., and Alkassim, R.S., 2016nparison of convenience sampling and

purposive samplingAmerican Journal of Theoretical and Applied Statsts (1), pp. 1-4.

European Commission, 2015ci&nce education for responsible citizenslipropean

Commission.

European Qualifications Framework (EQF), 20IRe European qualifications framework

for lifelong learning European Qualifications Framework.

Every-Palmer, S., 2011. Synthetic cannabinoid JVWIB-@nd psychosis: an explorative

study.Drug and Alcohol Dependenc&l7 (2—-3), pp. 152-157.

Fallows, S., and Steven, C., 2000. Building empholty skills into the higher education

curriculum: a universitywide initiative.Education and Training42 (2), pp. 75-83.

Fereday, J., and Muir-Cochrane, E., 2006. Demaivsfraigor using thematic analysis: a
hybrid approach of inductive and deductive codind theme developmerihternational

Journal of Qualitative Method$ (1), pp. 80-92.

Fielden, J., 2007%Global horizons for UK universitiedondon: Council for Industry and

Higher Education (CIHE).

119



Fleetwood, S., 200®ntology in organization and management studiesitecal realist

perspectiveLondon: SAGE. Available at: http://www.eprints.enac.uk/6386.pdf [Accessed

16™ April 2016]

Fraenkel, R., and Wallen, E., 2008w to design and evaluate research in educa@red.

London: McGraw-Hill.

Gasskov, V., 2006/0ocational and training institution$&seneva: International Labour
Organization. Available at: http://www.ilo.org/putlibdoc/ilo/2006/106B09_15 engl.pdf

[Accessed 18 June 2016]

Gasskov, V., 2013 omparative analysis of national skills developnmiicies: a guide for

policy makersGeneva: International Labour Organization.

Gilworth, G., Phil, M., Cert, A.D., Sansam, K.A.dnd Kent, R.M., 2009. Personal
experiences of returning to work following stroke: exploratory studyVork 34 (1), pp.

95-103.

Global Agenda Council on Employment, 20Matching skills and labour market needs:
building social partnerships for better skills abdtter jobs Geneva: World Economic

Forum.

Golafshani, N., 2003. Understanding reliability aradidity in qualitative researciihe

Qualitative Report8(4), pp. 597-606.

120



Goldkuhl, G., and Rdstlinger, A., 2003. The sigrafice of work practice diagnosis: socio-
pragmatic ontology and epistemology of change amallroceedings of the International
Workshop on Action in Languag@rganisations and Information Systebmkoping

University.

Guba, E.G., 1990rhe paradigm dialogNewbury Park, CA: Sage.

Guillemin, M., and Gillam, L., 2004. Ethics, refigity, and ‘ethically important moments’ in

researchQualitative Inquiry 10 (2), pp. 261-280.

Guy, B.A., Sitlington, P.L., Larsen, M.D., and FkaA.R., 2009. What Are high schools

offering as preparation for employme@areer Development for Exceptional Individya&82

(1) pp. 2-3.
Healy, M., and Perry, C., 2000. Comprehensive rait® judge validity and reliability of
gualitative research within the realism paradi@ualitative Market Research: An

International Journal 3 (3), pp. 118-126.

Heckman, J.J., and Kautz, T., 2012. Hard evidencsodt skills.Labour Economicsl9 (4),

pp. 451-464.

Hodder, 1., 1994Handbook of qualitative researcfihousand Oaks, CA: Sage.

121



Holmes, L., 1999. Competence and capability: framficlence trick to the construction of
the graduate identitypeveloping the Capable Practitioner: Professionalp@bility through

Higher Educationpp. 83-98.

Holmes, L., 2001. Reconsidering graduate emploigbihe ‘graduate identity’ approach.

Quality in Higher Education?, pp. 111-119.

Hong Kong Council for Testing and Certification,1220Annual Report of the Hong Kong
Council for Testing and Certificatioflong Kong: Hong Kong Council for Testing and

Certification.

Hong Kong Council for Testing and Certification, 130Annual report of the Hong Kong
Council for Testing and Certificatioflong Kong: Hong Kong Council for Testing and

Certification.

Hong Kong Council for Testing and Certification, J20Annual report of the Hong Kong
Council for Testing and Certificatioflong Kong: Hong Kong Council for Testing and

Certification.

Hong Kong Council for Testing and Certification, 180Annual report of the Hong Kong

Council for Testing and Certificatioflong Kong: Hong Kong Council for Testing and

Certification.

122



Hong Kong Quialification Framework (HKQF), 20XBomparability study of the Hong Kong
Qualifications Framework and the European Qualifioa Framework for Lifelong Learning.

Hong Kong: Hong Kong Qualification Framework.

Hong Kong Special Administrative Region (HKSAR)180Hong Kong Economic Report

Available at:_http://www.hkeconomy.gov.hk/en/rembiiAccessed 12Jan 2017].

Hong Kong Special Administrative Region (HKSAR)1Z0The 2015-2016 Budget
Available at: http://www.budget.gov.hk/2015/engliedbudgetspeech2015-16.pdf

[Accessed 28 February 2015].

Hong Kong Trade Development Council, 20TBsting and certification in Hong Kong.

Hong Kong: Hong Kong Trade Development Council.
Horton, S., 2000. Introduction - the competencyeblasiovement: its origins and impact on
the public sectionThe International Journal of Public Sector Managain13 (4), pp. 306—

318.

Hsieh, H.F., and Shannon, S.E., 2005. Three appesao qualitative content analysis.

Qualitative Health Researcii5 (9). pp. 1277-1288.

Human Resources Professional Association, 28liman Resources Professional

Competency Framework.

123



Husain, M.Y., Mokhtar, S.B., Ahmad, A.A., and Mysita, R., 2010. Importance of
employability skills from employers’ perspectirocedia-Social and Behavioral Sciences

7, pp. 430-438.

Information Service Department, 20The factsHong Kong: Information Service

Department HKSAR.

International Institute for Management Developm@6tl.6.World Competitiveness Yearbook

2016 World Competitiveness Center. US>

Harten, J., van, 2014. How to write great papemnftitle to references, from submission to

publication. The British Psychological Society. UK.

Jaeger, A.J., 2003. Job competencies and the wlummc an inquiry into emotional
intelligence in graduate professional educati®esearch in Higher Educatipd4 (6), pp.

615-639.

James, W., 2000. What pragmatism means. In: lifir,Sd Pragmatism and the classical
American philosophy: essential readings and intetative essay2™ ed., 2000, pp. 193—

202.

JobsDB, 2015. Intertek Testing Service H.K. Ltdrugément. Available at:
http://hk.jobsdb.com/HK/en/Search/FindJobs?JSRV=&g#0022Intertek+Testing+Services
+H.K.+Ltd%22&KeyOpt=COMPLEX&SearchFields=Companiek@RC=JDFT [Accessed

DATE].

124



Joffe, H., 2012. Thematic analysf3ualitative Research Methods in Mental Health and

Psychotherapy: A Guide for Students and Practitisnk, pp. 210-223.

Khir, K., 2006. Training employable graduates: inaiton in training methodologyWational

Conference on Continuing Technical Education & Miag).

Kim, S-J., and Choi, S.0., 2018. The effects ofgabmatch on pay, job satisfaction, and

performanceJournal of Open Innovation: Technology, Market &whmplexity vol 4, p. 49.

Kondracki, N.L., and Wellman, N.S., 2002. Contemlgsis: review of methods and their
applications in nutrition educatiofiournal of Nutrition Education and Behavj@4, pp.

224-230.

Kouwenhoven, W., 2009. Competence-based curricadlewelopment in higher education: a
globalised concept? Ifechnology, Education and Developméwailable from:
https://www.intechopen.com/books/technology-educatind-development/competence-

based-curriculum-development-in-higher-educatiayiedpalised-concept-

Krippendorff, K., 2004Content analysis: an introduction to its methodgldnd ed.

Thousand Oaks, CA: Sage.

Kruss, G., and McGrath, S., 2015. Higher educadiah economic development: the
importance of building technological capabilitigsernational Journal of Educational

Development43, pp. 22-31.

125



Kubr, M., 2002 Management Consulting: A Guide to the Professteeneva: International

Labour Office.

Kuhn, T.S., 1977The essential tension: selected studies in sdiemt#dition and change

Chicago: University of Chicago Press.

Lee, M., 2014. Hong Kong higher education in th& @dntury.Hong Kong Teachers’ Centre

Journal, 13(1).ppl-3

Lohmann, G., Albers, S., Koch, B., and Pavlovich,2009. From hub to tourist destination—
an explorative study of Singapore and Dubai's snabased transformatiodournal of Air

Transport Managemepl5 (5), pp. 205-211.

Mason, G., Williams, G., and Cranmer, S., 2009. Bwygbility skills initiatives in higher
education: what effects do they have on gradusiaulamarket utcomed=ducation

Economics17 (1), pp. 1-30.

Mayring, P., 2000. Qualitative content analysisrum: Qualitative Social Research (2).

Available at: http://www.qualitative-research.nedlex.php/fgs/article/view/1089/2385

[Accessed 11 June 2016].

Miles, B.M., Huberman, A., and Saldana, J., 2@4alitative data analysis: a methods

sourcebook3® ed. London: SAGE.

126



Mollick, E., 2014. The dynamics of crowdfunding: exploratory studyJournal of Business

Venturing 29 (1), pp. 1-16.

Morse, J.M., Barrett, M., Mayan, M., Olson, K., adgliers, J., 2002. Verification strategies
for establishing reliability and validity in quadiive researcHnternational Journal of
Qualitative Methodsl (2), pp. 13-22.

Newby, P., 2014Research methods for educati@f ed. New York: Routledge.

Pansiri, J., 2005. Pragmatism: a methodologicatagmh to researching strategic alliances in

tourism.Tourism and Hospitality Planning & Developmg2t(3), pp. 191-206.

Patton, M.Q., 199Qualitative evaluation and research methadswbury Park, CA: Sage.

Patton, M.Q., 2001. Two decades of developmenggiaiitative inquiry: a personal,

experiential perspectivQualitative Social Workl (3), pp. 261-283.

Pegg, A., 2010A closer relationship between working and learnifgfployers and distance
learners talk about developing work skilidilton Keynes, U.K.: The Open University Centre
for Outcomes Based Education. Available at: hitpuiv.diva-

portal.org/smash/get/diva2:379989/FULLTEXTO01.pdtfassed 15May 2016].

Pegues, H., 2007. Of paradigm wars: constructividmectivism, and postmodern stratagem.

The Educational Forunv1 (4), p.138.

127



Piccoli, G., Brohman, M.K., Watson, R.T., and Paraman, A., 2009. Process completeness:
strategies for aligning service systems with cusi@rservice need&usiness Horizon$2

(4), pp. 367—376.

Pitan Oluyomi S., and Adedeji, S.0., 2012. Skilismmatch among university graduates in

the Nigeria labor marketUS—China Education Review, pp. 90-98.

Potter, W.J., and Levine-Donnerstein, D., 1999hiRé&ing validity and reliability in content

analysisJournal of Applied Communication Researgi, pp. 258—-284.

Powell, T.C., 2001. Competitive advantage: logarad philosophical considerations.

Strategic Management Journ&2 (7). pp. 875-888.

Qu, S.Q., and Dumay, J., 2011. The qualitativeareteinterviewQualitative Research in

Accounting & Managemen8 (3), pp. 238-264.

Qualifications Framework Secretariat, 20A3yuide to Hong Kong Qualifications

Framework Hong Kong: Qualifications Framework Secretariat.

Quality Assurance Agency for Higher Education (QA2014The quality codeU.K.:

Quality Assurance Agency for Higher Education.

Rabionet, S.E., 2011. How | learned to design amdlact semi-structured interviews: an

ongoing and continuous journgyualitative Report16 (2), pp. 563-566.

128



Rae, D., 2007 Connecting enterprise and graduapéogability. Education and Training49

(8), pp. 605-6109.

Reid, W.A., 1997. Principle and pragmatism in EstgicurriculumJournal of Curriculum

Studies 29 (6), pp. 667-682.

Research Office, Legislative Council Secretariff,&@ Challenges of manpower adjustment
in Hong Kong Research Brief Issue no. 4. Hong Kong: ReseaffibeQLegislative Council

Secretariat.

Resnik, D.B., 2011. What is ethics in research & wehit importantNational Institute of

Environmental Health Sciencgsp. 1-10.

Richards, D., 201@8eginning postsecondary students longitudinalsuata file

documentationWashington, D.C.: National Center for EducatioatiStics.

Robbins, S.P., 200®rganization behaviorld" ed. San Diego: Prentice Hall.

Robinson, J.P. ,2000Vhat are employability skillsRlabama Cooperative Extensive Service

Workplace Series. Available at:

http://www.aces.edu/crd/workforce/publicationS&Emyability-skill [Accessed 20 March

2015].

129



Russell, C., Gregory, M., Ciliska, D., Ploeg, Juy@tt, G., Cohen, M., Willman, A., and
Newman, M., 2005Evidence-based nursing: A guide to clinical preetPhiladelphia:

Mosby.

Russell, D, and Bazeman, C., eds., 19%hdmark essays on writing across the curriculum

Davis, CA: Hermagoras Press.

Saunders, V., and Zuzel, K., 2010. Evaluating eygiddity skills: employer and student

perceptionsBioscience Educatiqri5 (1), pp. 1-15.

Scheffler, 1., 2012Four pragmatists: a critical introduction to Peirc@ames, Mead, and

Dewey.Routledge. UK.

Schwab, K., 2014The Global Competitiveness Report 2015-2@&neva: World Economic
Forum. Available at:

http://www3.weforum.org/docs/WEF_GlobalCompetitieesReport _2014—15.pdf [Accessed

12" May 2016].

Schwartz, M.S., 2008. Depth versus breadth: howetartoverage in high school science
courses relates to later success in college scmmaseworkinternational Journal of

Science Educatio3 (1), pp. 798-826.

Shellenberg, K.M., Moore, A.M., Bankole, A., Juarez Omideyi, A.K., Palomino, N.,
Sathar, Z., Singh, S., and Tsui, A.O., 2011. Satigma and disclosure about induced

abortion: results from an exploratory stu@®jobal Public Health6 (1), pp. S111-S125.

130



Sherer, M., and Eadie, R., 1987. Employabilitylskkey to succes3hrust 17 (2), p. 16.

South African Qualifications Authority, 199Bational standard body (NSB) regulatiorhe

South African Qualifications Authority.

St. Pierre, E. A., and Jackson, A.Y., 2014. Quiltadata analysis after codinQualitative

Inquiry, 20 (6), pp. 715-719.

Strategic Access, 201Rlong Kong competitiveness: a multi-dimensional apgh, politics
and competitivenesslong Kong: Bauhinia Foundation. Available at:

http://www.strategicaccess.com.hk/Reports/Bauhiolitis. pdf [Accessed 2OMay 2016].

Stuckey, M., 2013. The meaning of ‘relevance’ iresce education and its implications for

the science curriculunstudies in Science Educatje® (1), pp. 1-34

Sturgis, C., 2014Progress and proficiency: redesigning grading fompetency education
International Association for K-12 Online Learnifgailable at:

http://www.competencyworks.org/wp-content/uploa@44/01/CW-Progress-and-

Proficiency-January-2014.pdf [Accessed'26ov 2015].

Sumner, M., Yager, S., & Franke, D., 2005. Careieneation and organizational
commitment of IT personneProceedings of the 2005 ACM SIGMIS CPR Conference o

Computer Personnel Researdktlanta, GA, pp. 75-80.

131



Task Force on Economic Challenges (TFEC), 28@Zommendations from the Task Force
on Economic Challenges for promoting the developrktne six economic areadong

Kong: Task Force on Economic Challenges.

Teichler, U., 2009Higher education and the world of woi&lobal Perspectives on Higher

Education, 16. International Center for Higher Eation Research. Boston: Sense Publishers.

Teijlingen, E.R. van, and Hundley, V., 2001. Theartance of pilot studie§ocial

Research Updaie35, ppl-4

The National Center for Education Statistics (NCE8)6.Data protection and security: a

summary for schoold). S. Department of Education’s Institute of Ealimn Sciences.

The National Center for Education Statistics (NCE8)JL4.Data security: beginning

postsecondary student longitudinal study S. Department of Education’s Institute of

Education Sciences.

Thomas, D.R., 2006. A general inductive approaclaf@alyzing qualitative evaluation

data.American Journal of Evaluatior27 (2), pp. 237-246.

Tymon. A., 2013. The student perspective on emfiitijya Studies in Higher Educatio38

(6),pp.841-856

132



U.S. Department of Health and Human Services, Z008.public health workforce: an
agenda for the Zicentury Washington, D.C.: U.S. Department of Health anuindn

Services.

Vaismoradi, M., Turunen, H., and Bondas, T., 2@@&ntent analysis and thematic analysis:
implications for conducting a qualitative descnptstudyNursing & Health Scienced45

(3), pp. 398—405.

Varjas, K., Talley, J., Meyers, J., Parris, L., &wts, H., 2010. High school students’
perceptions of motivations for cyberbullying: arpkxatory studyWestern Journal of

Emergency Medicindll (3), p. 269.

Watts., A.G., 2016Career development learning and employahilitgarning and

Employability Series 2. Heslington, The Higher Eatiien Academy. UK

Weert, E., 2011Perspectives on higher education and the labor eiareview of
international policy development&nschede, Netherlands: Center for Higher Educatio
Policy Studies.

Weinreich, P., 1986. The operationalization of iitgrtheory in racial and ethnic relations. In:
J. Rex and D. Mason, eds., 20T#eories of race and ethnic relatior@ambridge, U.K.:

Cambridge University Press, pp. 299-320.

Wiles, J., 2008Leading curriculum developmedf ed. Corwin Press. UK.

133



Yang, X., 2008. Thematic progression analysis atléng explanation writingcCSE

English Language Teaching (1), pp. 29-33.

Yildirim, A., and Simsek, H., 200%ualitative research methods in the social sciences

Ankara: Seckin Publishing.

Yin, R.K., 2003.Case study research: design and meth8dd ed. Sage. US.

Young, M., and Glanfield, K., 1998. Science in posinpulsory education: towards a

framework for a curriculum of the futurBtudies in Science Educatj@®, pp. 1-20.

Yusuf, A., 2014 The role of skills needs forecasts and surveyfiemeduction of skills
mismatches in higher educated labor of Turlistanbul University Institute of Social

Sciences.

Zaharim, A., Yusoff, Y., Omar, M.Z., Mohamed, AncaMuhamad, N., 2009. Engineering

employability skills required by employers in Asia.Proceedings of the 6th WSEAS

International Conference on Engineering Educatipp. 195-201.

134



Appendix A

Codes of the Cluster Units of Competency

Code Cluster Units of Competency

Q1 Measurement Uncertainty (Chemical Testing)

Q2 Measurement Uncertainty (Microbiological Tesjing

Q3 Measurement Uncertainty (Physical Testing)

Q4 Sample Handling

Q5 Sampling and Sample Handling

Q6 Basic Laboratory Preparation Work

Q7 Basic Microbiological Laboratory Preparation \Wor

Q8 Chemical Testing (Elemental Analysis)

Q9 Chemical Testing (Elemental Analysis — Atomi@&pometric Techniques)

Chemical Testing (Elemental Analysis — Inductiv€lyupled Plasma Spectroscopic

Q10 | Techniques)

Q11 | Chemical Testing (Organic Analysis)

Q12 | Chemical Testing (Organic Analysis — Chromatpgic Techniques)

Q13 | Chemical Testing (Organic Analysis — MoleciBgectrometric Techniques)
Q14 | Biological / Microbiological Testing Preparatio

Q15 | Biological / Microbiological Testing

Q16 | Environmental Testing (Microbiological)

Q17 | Environmental Testing (Physical)

Q18 | Physical and Mechanical Testing (On-Site Cdectampling and Testing)
Q19 | Physical and Mechanical Testing (Concrete m@dnstituent Materials)
Q20 | Physical and Mechanical Testing (Mortar andugro

Q21 | Physical and Mechanical Testing (Soil and Rock)

Q22 | Physical and Mechanical Testing (Bituminouseéviats)

Physical and Mechanical Testing (Basic StructuiagbBostic Tests on Concrete

Q23 | Structures)

Q24 | Chemical Testing on Construction Materials

Q25 | Physical and Mechanical Testing (Toys and Haedl— Flammability Tests)
Q26 | Physical and Mechanical Testing (Toys and Haedl— Stability and Construction)
Q27 | Physical and Mechanical Testing (Toys — Acaugieasurement)

Q28 | Fabric Construction Tests (Textiles and GarrReatiucts)

Q29 | Fabric Strength and Performance Tests (TexitedsGarment Products)
Q30 | Care Performance Tests (Textiles and Garmewiulets)

Q31 | Colour-Fastness Tests (Textiles and Garmeiwmluets)

Q32 | Flammability Tests (Textiles and Garment Pri¢sjuc

Q33 | Fibre Analysis (Textiles and Garment Products)

Q34 | Garment Trim Tests (Textiles and Garment Prijluc

Q35 | Feather and Down Analysis

Q36 | Performance Tests (Footwear)
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Q37 | Electrical and Electronic Safety Testing (EiecEhock and Energy Hazard Tests)
Q38 | Electrical and Electronic Safety Testing (Hieel Insulation Tests)

Q39 | Electrical and Electronic Safety Testing (Hieal Products — Construction Evaluation
Q40 | Electrical and Electronic Safety Testing (Thariazard and Flammability Tests)
Q41 | Electrical and Electronic Safety Testing (Sigband Mechanical Tests)

Q42 | Physical and Mechanical Testing (ElectricaldBats — Acoustic Measurement)
Q43 | Electrical and Electronic Testing (Energy Héicy)

Q44 | Testing Quality Assurance

Q45 | Measurement Traceability (Chemical Testing)

Q46 | Measurement Traceability (Microbiological Tag)i

Q47 | Measurement Traceability (Physical Testing)

Q48 | Inspection of Consumer Products

Q49 | Inspection of Waterworks Products

Q50 | Quality Assurance of Inspection Operations

Q51 | Occupational Safety and Health
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Appendix B

Review summary on the testing and certification prgrammes in the nine

universities of Hong Kong

Name of Universities Any Tgstmg and Name of Program
Certification Program
University A
Bachelor of Science (Honours)(in
Analytical Sciences for Testing
Faculty of Applied Science and Textiles Yes and Certiicaton
University B
Bachelor of Science (Honours)|in
Faculty of Science Yes Analytical and Testing Sciences
University C
Bachelor of Science (Honours)|in
School of Science and Technology Yes Testing and Certification
University D
Faculty of Science No
Faculty of Engineering No
University E
College of Science and Engineering No
University F
School of Science No
School of Engineering No
University G
Faculty of Science No
Faculty of Engineering No
University H

No Faculty of Science or Engineering

University |

No Faculty of Science or Engineering
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Appendix C
Key words identified in the three T&C programmes ofUniversity A, B and C
University A
Bachelor of Science (Honours) in Analytical Scienfr Testing and Certification
Programme Objectives
This programme aims to produce well-trained and petent professionals for
chemical analysis as well as accreditation officevhich are currently in strong

demand in the local testing and certification irtdusncluding commercial and

Government laboratories, plus the quality assurahceontrol units of any
manufacturing organizations and professional aeseder accreditation and
certification bodies. Through studying this artatibn programme, the graduates
(applicants are holders of Associate Degree / Highiploma in science disciplines)

will acquire the knowledge and techniques of upkite chemical sciences and allied

disciplines plus the essential management skilisapeng to_testing and certification
industry in order to be professional executives
University B
Bachelor of Science (Honours) in Analytical Scienod Testing Science
Programme Objectives
This area of Concentration Studies aims to helpdesits acquire
professional knowledge and technical skills of thsting industry and
better prepare them for advanced studies and cdex@lopment. In the
strong collaboration with the Hong Kong testing ustty, industrial
training and internships are provided for studemistinctive features

include:
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. Emphasising professional training and the developroestudents’
analytical and problem-solving abilities;
. Training in the scientific and technological tedues and
knowledge to test the safety and quality of prosiuct
. Combining classroom, laboratory and professiongdeernce to
enhance students’ competitiveness in this expanduohgstry;
. Gaining practical exposure in field visits, studwurts, and summer
internship programmes
University C
Bachelor of Science (Honours) in Testing and Gedtiion
Programme Objectives
The aims of the programme are to provide studerite analytical,
technical, theoretical and practical knowledgespexts of testing science;
and equip them to play a key role in the industfytasting science.
Graduates will acquire a broad knowledge of thecepts, techniques, and
tools in testing science and certification. Gradsawill find career

opportunities in a broad range of testing and feestion industries.

Typical positions include testing specialist, tegtiechnician, production
supervisors, quality controller, merchandiser, @@aduates would also be
qualified for further study in testing science, kg sciences or related

areas in any tertiary institutions in Hong Kong atekwhere
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Appendix D
Pilot interview questions

Pilot interview questions

1) What are the entry requirements to apply the teahposts in your company?

2) What are the duties of the jobs? Do they meet gapectation?

3) What do you think about the training that scieand engineering students receive in
higher education institutes? Are the academic stdbjelevant to the market needs?

4) In terms of work readiness, has the science agoheering graduates in the higher
education institutions are well-equipped to enterT&C industry (such as meeting the
market needs or gain employment opportunitiesidif how the the higher education
institution can bridge the gap?

5) What are your views regarding the competence wfgraduate employees studying
Science or Engineering programme and Testing amtfi€ation programme in your
organisation?

6) What are some of the job-specific competenciesyitia think the new employees of i)
Science or engineering graduates; and ii) T&C gasehiare lacking?

7) What do you think is the extent of skills gap amqdme graduate employees?

8) How has the organisational culture hindered opstued the employees from developing
competencies and skills that match organisatioeatis?

9) What are your views regarding the alignment oficutum with QF competency
standards for T&C industry? How do think about tbgerage of QF competency

10) What do you think of the depth of work and the breadth of work? How much depth works

best for skill development in the T&C industry?

11)  |How do you comment on the depth of works and breadth of works for 1) Science or
engineering graduates; and 11) T&C graduates?

12) |What are your views regarding the curriculym deday i) Science or engineering

graduates; and ii) T&C graduates?

\

Before revised

140




Appendix E
Revised interview questions

Revised interview questions

9

1. | What are the entry requirements to apply the teahmiosts in your company?

2. | What are the duties of the jobs? Do they meet gapectation?

3. | What do you think about the training that scienceé engineering students receive in
higher education institutes? Are the academic stdbjelevant to the market needs?

4. | In terms of work readiness, has the science anmhesgng graduates in the higher
education institutions are well-equipped to enterT&C industry (such as meeting the
market needs or gain employment opportunitiesydif how the the higher education
institution can bridge the gap?

5. | What are your views regarding the competence of graduate employees studying
Science or Engineering programme and Testing antifi€aion programme in your
organisation?

6. |[What are some of the job-specific competenciesyiatthink the new employees of i)
Science or engineering graduates; and ii) T&C gasekiare lacking?

7. | What do you think is the extent of skills gap amémg graduate employees?

8. | How has the organisational culture hindered or etpg the employees from developi
competencies and skills that match organisatioeatia?

9. | What are your views regarding the alignment oficutam with QF competency
standards for T&C industry? How do think about tbeerage of QF competency
standards in the curriculum in higher educatiotitines?

[0. [What do you think of the depth of work and the breadth of work 1n the T&C mndustry?
(Follow up questions) How do you comment on the depth of works and breadth of works
for 1) Science or engineering graduates; and 1) T&C graduates?

11. |What are your views regarding the curriculum design for 1) Science or engineering

graduates; and i1) T&C graduates?

After revised
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Appendix F

Interview Guide

Section

Research
Question

Question
no

Semi-structured interview questions

Training

Q1

1.

What are the entry requirements to apply the tieahn
posts in your company?

Q1

What are the duties of the jobs? Do they meet your
expectation?

01

What do you think about the training that scieand
engineering students receive in higher educatistitirtes?
Are the academic subjects relevant to the markedsfe

Employment

Q1+Q2

In terms of work readiness, has the science agoheering
graduates in the higher education institutionsiae-
equipped to enter the T&C industry (such as medtieg
market needs or gain employment opportunitiesjdif
how the the higher education institution can brittgeegap?,

Competence

Q2

What are your views regarding the competence wf ne

graduate employees studying Science or Engineering
programme and Testing and Certification progranme i
your organisation?

Q2

What are some of the job-specific competenciesyihia
think the new employees of i) Science or engingerin
graduates; and ii) T&C graduates are lacking?

Q2

What do you think is the extent of skills gap ampdime
graduate employees?

Q2

How has the organisational culture hindered opstied
the employees from developing competencies ant$ skt
match organisational needs?

Curriculum

01

What are your views regarding the alignment oficutum
with QF competency standards for T&C industry? Hiaw
think about the coverage of QF competency standards
the curriculum in higher education institutes?

Q1+Q2

10.

What do you think of the depth of work and thedoith of
work? How much depth works best for skill developiniea
the T&C industry?

Q1+Q2

11.

How do you comment on the depth of works and kreafl
works for i) Science or engineering graduates;igni&.C
graduates?

Q1+Q2

12.

What are your views regarding the curriculum deday i)
Science or engineering graduates; and ii) T&C gatek?
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Appendix G

Consent Form

Consent Form for Participation in a Research Study

Title of Study: An investigation into how the science and engimgecurriculum in higher
education institutions supports undergraduatester ¢he testing and certification industry in
Hong Kong upon graduation

Description of the research

You are invited to take part in a research studydocted by Ms. Fanny Tang from the
Nottingham Trent University. The aim of this studyto how the science and engineering
curriculum in higher education institutions suppaundergraduates to enter the testing and
certification industry in Hong Kong upon graduatiofour participation will involve taking
part in an interview to obtain your views and itdgregarding the research topic.

Risks and discomforts

There are no known risks associated with this rebea

Potential benefits

There are no known direct benefits to you that waglsult from your participation in this
research.

Protection of confidentiality

We will do everything we can to protect your priya¥our identity will not be revealed in
any publication resulting from this study. Your ga@mal details will also not be revealed
under any circumstances.

Voluntary participation

Your participation in this research study is voamt You may choose not to participate and
you may withdraw your consent to participate at ame. You will not be penalised in any

way should you decide not to participate or to didw from this study.
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Appendix G (con't)

Contact information

If you have any questions or concerns about thigysor if any problems arise, please
contact Ms. Fanny Tang at (852) 3120 2678.

Consent

| have read this consent form and have been giveiné opportunity to ask questions. |
give my consent to participate in this study.

Participant’s Name

Participant’s signature

Date:

A copy of this consent form should be given to you.
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Appendix H

Interview Schedule

Target Interviewee: Managers with experience in tberuitment of graduates studying

Science or Engineering Programmes and Testing andfiCation Programmes

Each individual interview will take around 45 mieatto investigate

1. the interviewee’s experience in recruiting gradsafeom the higher education
institutes entering T&C industry

2. their views on the training received by the gradsan the higher education institutes

3. their views on the work readiness for the graduatedying Science or Engineering
Programmes and Testing and Certification Programmes

4, their comments on the graduates’ competence

5. their views on the alignment of QF standards whtih ¢urriculum

Rundown for the interview

Sessions Duration
1 Briefing and introduction to the research 10 mins
2 Warming up and facilitation 5 mins
3 Interview 45 mins

Semi-structured interview questions

13.| What are the entry requirements to apply the teehmiosts in your company?

14. What are the duties of the jobs? Do they meet gapectation?

15.| What do you think about the training that science angineering students receive in
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higher education institutes? Are the academic stdbjelevant to the market needs?

16.

In terms of work readiness, has the science anisheaigng graduates in the higher

education institutions are well-equipped to enter T&C industry (such as meeting the

market needs or gain employment opportunitiesidif how the the higher education

institution can bridge the gap?

D

17.

What are your views regarding the competence of graguate employees studying
Science or Engineering programme and Testing amtfi€&tion programme in your

organisation?

18.

What are some of the job-specific competenciesythatthink the new employees of i)

Science or engineering graduates; and ii) T&C gasehiare lacking?

19.

What do you think is the extent of skills gap amdtmg graduate employees?

20.

How has the organisational culture hindered or supp the employees from developing

competencies and skills that match organisatioeatis?

21.

What are your views regarding the alignment oficulum with QF competency
standards for T&C industry? How do think about tbgerage of QF competency

standards in the curriculum in higher educatiotituigs?

22.

What do you think of the depth of work and the ditbaof work? How much depth work

best for skill development in the T&C industry?

23.

How do you comment on the depth of works and breafitvorks for i) Science or

engineering graduates; and ii) T&C graduates?

24,

What are your views regarding the curriculum des$ayn) Science or engineering

graduates; and ii) T&C graduates?

[72)
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Appendix |

Phase 1 - Familiarisation with data by note taking- Participant A

Respondent A

Semi-structured interview questions

Note

1) What are the entry requirements to apply the technical posts in your
company?

The position we are recruiting for is engineering officer. The recruit
should hold a Bachelor of Science in physics, materials science, ]
electronics, or a related discipline. Currently, we are also recruiting

graduates in testing and certification disciplines. —3

> Q_,wk]l vsTom.cX

2) What are the duties of the jobs? Do they meet your expectations?

First, I would like to tell you what kinds of services our customers
request. Our lab provides electronic testing and reliability testing
services, and we mainly serve public utilities such as the Mass Transit
Railway (MTR) and Hong Kong Electric. We also have customers from
the area of manufacturing and product design. We provide variety of |
service to ensure we have sufficient competitiveness. Hence, they are not |
simply looking for testing. They also require prototyping services in
product design and small lot production, so we should provide a total
solution. Therefore, our engineering officers should have knowledge in
electromagnetic compatibility (EMC) testing and reliability testing. 1+
would also consider knowledge of circuit design and printed circuit-
board manufacturing a definite advantage.

> 2 \sn Xvont w0 44

3) What do you think about the training that science and engineering
students receive in higher education institutes? Are the academic
subjects relevant to the market needs?

I think that the subjects they learn in science/engineering programmes are
relevant to our jobs and ready to work in technical field. Let me share my
own experience. | recruited a fresh graduate who possessed a bachelor’s
degree in applied physics. He worked as an engineering officer and
supported the team in conducting reliability testing. The tests involved
numerous testing instruments. As the graduate was strong in physics, he
quickly learned how to operate analytical instruments such as scanning
electron microscopes and x-ray inspection. However, he had difficulty
understanding the test standards. He even incorrectly interpreted the test |
procedures and produced inaccurate test results.

C¢le)

> w2k ™M Xodk

4) In terms of work readiness, are the science and engineering graduates
in higher education institutions well-equipped to enter the T&C
industry (e.g., do they meet the market needs or easily find
employment opportunities)? If not, how can higher education
institutions bridge this gap?

[ think that fresh science/engineering graduates understand basic testing
concepts. However, they have little knowledge of testing standards, no
solid experience, and no familiarity with how the tests are performed.
Therefore, we employ science/engineering graduates who possess at least
two years of working experience in a related field. They take up junior
posts as engineering officers. They are entrusted with simple tasks first,

such as preparing testing samples, conducting simple tests, entering test |7

data and preparing test reports. Our professional and experienced staff,
such as engineers and senior engineers, are responsible for conducting
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Appendix | (con’t)

Phase 1 - Familiarisation with data by note taking- Participant A

=

complicated tests. Our senior staff also deal with customers in order to
understand our customers” needs and the market trends. They convey this
information to our junior staff through regular meetings and on-the-job
training.

5)

What are your views regarding the competence of fresh-graduate
employees in your organisation who have studied in science or
engineering programmes or testing and certification programmes?

We have 16 staff members. Fourteen of them
science/engineering, and two of them studied T&C. Only for those
who possess a bachelor’s degree in T&C do we recruit fresh
graduates. Compared to science and engineering graduates, T&C
graduates demonstrate high skills and abilities in testing.

studied |

1

6)

What are some of the job-specific competencies that you think new
employees who are i) science or engineering graduates or ii) T&C
graduates lack?

Regarding science and engineering graduates, they have in-depth
knowledge of concepts and theories. For example, electronic
graduates have solid knowledge of electric circuit design. Other than
testing jobs, electronic graduates can support our research and
development projects tailored to our customers. However, T&C
graduates have a weak understanding of the concepts and theories
taught in higher education institutions. Hence, they are not quite
competent enough to handle the projects. Science or engineering
(S/E) graduates have more flexibility in their jobs.In terms of their
competence in testing, T&C graduates are definitely better than S/E
graduates. They have broad knowledge of different testing methods.
Even without detailed briefing and training, T&C graduates are ready
to handle different tests properly, and they strictly follow the test
standards. However, S/E graduates have less knowledge of testing.
They take more time to learn and require detailed explanations from
their supervisor. They perform the tests less skilfully than T&C
graduates.
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What do you think is the extent of the skills gap among the graduate
employees?

The skills gap for S/E graduates is their ability to understand and
interpret test standards. They take a long time to learn and sometimes
make incorrect interpretations. Incorrect interpretations of test
standards lead to incorrect test results. For T&C graduates, their
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creativity in  developing new testing technologies and their P Q’TW‘S“ wand
o':xplora!lon of new testing methods is poor. They just follow work L Ak Lodiy
instructions when conducting tests. SR peldovas

8)

How has the organisational culture hindered or supported employees
in terms of developing competencies and skills that match
organisational needs?

Because of the lack of subventions from the government, our
organisation is actually a profit-making organisation. This message
has been clearly conveyed from senior- to junior-level staff. |
encourage them to explore and develop new testing services. | also
encourage them to learn new technologies by attending seminars and |
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workshops to enhance their knowledge.
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Appendix | (con't)

Phase 1 - Familiarisation with data by note taking- Participant A

9) What are your views regarding the alignment of curricula with QF
competency standards for the T&C industry? What do think about the
coverage of QF competency standards in the curricula in higher
education institutes?

I do not know anything about QF standards. For me, 1 think that the
laboratory management system is more important than QF standards.
As far as I know, QF standards refer to work skills that T&C
practitioners should possess. The standards relate to personal {
competence. Instead of QF standards, I am mostly concerned with the
operation of my laboratory—whether or not it is properly operated.

L\,.\R.a

51

10) What do you think of the depth of work and the breadth of work?
How much depth works best for skill development in the T&C
industry?

Let me explain my expectations. Besides conducting routine testing
jobs, employees should possess the following: 1)The ability to
conduct multiple tests simultaneously: 2) The ability to communicate
with customers: 3)In-depth knowledge of machine calibration:
4)Solid report-writing skills: 5)Familiarity with the process flow of
testing; 6)Machine reparation skills. Regarding the depth of work. 1
expect employees to demonstrate the following: 1)A  good
understanding and application of the concepts and theories of testing
to solve problems: 2)The ability to conduct tests with high accuracy.
Personally. 1 prefer to have staff capable of providing “breadth of
work™ because | can fully utilise the manpower resources to carry out
more tasks.
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11) What would you say about the depth of work and the breadth of work
for i) science or engineering graduates and ii) T&C graduates?

I think that science or engineering graduates can demonstrate their
ability to provide “depth of work’. They can apply theories to solve
technical problems for our customers. Regarding T&C graduates, they
have knowledge in various testing methods. We do not need to spend
much time training them.
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12) What are your views regarding the curriculum design for 1) science or
engineering graduates and ii) T&C graduates?

I would recommend strengthening the syllabi in terms of principles
and theories for T&C students. For S/E graduates, they should have
training in test standards to ensure that they have a good

> gz\-\,;&s\—\f\ﬁ/u
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understanding of test procedures.
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Appendix J

Phase 1 - Familiarisation with data by note taking- Participant B

Respondent B

Semi-structured interview questions

Note

1) What are the entry requirements to apply the technical posts in your
company?

The position we are recruiting for is testing technologist. The minimum
requirement is a diploma from a higher education institution in
science/engineering, electrons engineering/mechanical engineering or a
testing discipline, with no work experience required. That means we
welcome fresh graduates to apply to our posts. Four years ago, the majority
of our graduates studied science/engineering. In recent years, we have
received more applications from fresh graduates studying testing and
certification and fewer applications from science/engineering graduates.
The reason is that electronic/mechanical graduates look for jobs at
construction firms and electronics companies. Thus, around 90% of our
graduates studied testing and certification. By the way, I would like to
share that placement or internship programmes have been helpful for us |
because they give us opportunities to find suitable candidates.

WLMS

2) What are the duties of the jobs? Do they meet your expectations?

The services our laboratory provides are toy testing and other testing jobs. |
Toy testing is a competitive service among the other tests because there are

lots of testing lab capable to provide the services. [ would also like to-
share my views on science/engineering and T&C graduates. In fact, there

are no differences in the duties of the jobs allocated to these groups of
graduates. However, 1 have made the following observations.

Science/engineering graduates demonstrate strength in understanding

theory and knowledge and can therefore understand the principles of tests.

However, they are poor at conducting tests practically and require a long

time to learn the testing instruments. They are also weak in the concepts of
quality assurance and quality control. T&C graduates are strong in their

test-conducting skills and quickly learn how to operate the testing

instruments, exhibiting higher productivity. Less training time is required -
for T&C graduates. I think that they could bring immediate benefits to my

company. However, they are not strong in theory, such as the principles of
circuit design or system design, when compared to S/E graduates. In my

view, S/E graduates are superior in terms of migrating to the next level in_|
their career ladder.

3) What do you think about the training that science and engineering
students receive in higher education institutes? Are the academic
subjects relevant to the market needs?

In terms of employment readiness, I think that the subjects they learn in

science/engineering programmes, especially electronic engineering or ]
mechanical engineering, are relevant to the job and skill requirements. As

the business is growing in the construction industry, there is a high demand |
for graduates in mechanical or electronic disciplines to enter construction
firms. The graduates receive higher salaries than they would working in
testing laboratories. The academic subjects are more relevant to the market
related to their subject area (e.g., the post of a mechanical engineer in a

construction company).
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Appendix J (con’t)

Phase 1 - Familiarisation with data by note taking- Participant B

4) In terms of work readiness, are science and engineering graduates in
the higher education institutions well-equipped to enter the T&C
industry (e.g., do they meet the market needs or easily find employment
opportunities)? If not, how can higher education institutions bridge this

gap?

Since S/E graduates are weak in conducting tests practically, they cannot
skilfully handle testing instruments and require a long time to learn them.
Thus, S\E graduates may not be equipped well to enter the T&C market.
Normally, they require at least two years to familiarize themselves with the
job and pick it up well. However, we witness a high turnover rate for
graduates who have worked less than two years. To help S/E graduates
adapt to the working environment and familiarize themselves with the job,
I think that placement or internship programmes organised by higher
education institutions can help. Through such programmes, students could
understand and become acquainted with the nature of the job, the workflow
and the operations and environment in testing laboratories. It would be a
good opportunity for students to consider whether they are interested in this
field. That is why our S/E graduates who have participated in internships at
our company are more stable, with a small turnover rate.
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5) What are your views regarding the competence of fresh-graduate
employees in your organisation who have studied in science or
engineering programmes or testing and certification programmes?

We have 30 staff members in total. Of them, 25 studied T&C, and 5 studied
science/engineering. Because of the nature of jobs in testing laboratories,
high productivity is required in order to meet the short delivery times
customers expect. We expect fresh graduates to be well-equipped and ready
to work without requiring a long training period. That is why we recruit
more T&C graduates.
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6) What are some of the job-specific competencies that you think new
employees who are i) science or engineering graduates or ii) T&C
graduates lack?

Due to the fast-changing technology and product development, to meet
customer and legislative requirements for product safety, more and®)
more new testing standards are being developed. From my point of
view, both S/E graduates and T&C graduates have insufficient
knowledge of new and emerging test standards because the standards
they learned in university are not the most up-to-date test standards.
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7) What do you think is the extent of the skills gap among the graduate

employees?

Regarding S/E graduates, they do not have much knowledge of test,
standards. For example, graduates in electronic engineering discipline are”]
strong in printed circuit-board design and mathematics. However, they may
not possess knowledge of how to test electronic products to ensure

compliance with the test standards of different regions (e.g., the UK._% st \,sf{h

Japan). They require more time to learn different testing methods and test
instruments through on-the-job training. Hence, they require more time to

adapt to the environment in a testing laboratory. We require fast delivery 15 Ty - WQM

times for our customers. S/E graduates are not skilful in handling test
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instruments, and they require a longer learning time to familiarize
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Appendix J (con’t)

Phase 1 - Familiarisation with data by note taking- P

articipant B

themselves with new test standards as compared to T&C graduates. T&C
graduates can conduct new tests in a short lead time and be more
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8) How has the organisational culture hindered or supported the S
employees in terms of developing competencies and skills that match
organisational needs?
Due to the fast-growing product development and rapid technological
g g1 I ! g L e R e

changes, product compliance is crucial and leads to a competitive
business in the T&C industry. Short delivery times for testing services
is our basic goal. Apart from our routine testing services and test
reports, we also provide modification services to help customers
identify problems, modify products and correcting errors. Graduates

can have opportunities to learn more about our modification services 5

such as failure analysis. Graduates who have worked at least two years
in my company can get involved in modification services.
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9) What are your views regarding the alignment of curricula with QF
competency standards for the T&C industry? What do think about the
coverage of QF competency standards in the curricula in higher
education institutes?

SRe

I think that the alignment of curricula with QF competency standards is
important to ensure that higher education institutes build up
undergraduates in the correct direction and provide competent
graduates to enter the T&C industry. The coverage of QF should
clearly distinguish between hardline and softline toys in physical and
mechanical tests.
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10) What do you think about the depth of the work and the breadth of
work? How much depth works best for skill development in the T&C
industry? (Follow up question) What would you say about the depth of
work and the breadth of work for i) science or engineering graduates
and ii) T&C graduates?

If graduates are capable of providing breadth of work, they could easily
find employment opportunities. I could assign different tasks to them.
Personally, I have significant flexibility in terms of manpower allocation.
For the graduates, they can determine their interests when they are exposed 1
to different tasks. 1 think T&C graduates belong to this category. If
graduates are capable of providing depth of work, they have fewer
opportunities to work in other tasks and may not identify their interests. |
think S/E graduates belong to this category. In my own case, 1 prefer staff

capable of providing breadth of work because 1 can fully utilise the [~
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manpower resources to carry out more tasks. A= Ot Wopttn | 4
11) What are your views regarding the curriculum design for i) science or wove
engineering graduates and ii) T&C graduates?
Electrocompatibility (EMC) testing is vital for product compliance. )
However, I have observed that both S/E graduates and T&C graduates T TMe T
do not have much knowledge and are weak in this area, including the Ts WL

working principles and the test requirements. Hence, 1 would highly
suggest increasing the coverage and strengthening undergraduates’
knowledge of EMC testing.
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Appendix K

Phase 1 - Familiarisation with data by note taking-

Respondent C

Participant C

Semi-structured interview questions

Note

What are the entry requirements to apply for technical posts in
your company?

1)

I supervise a team of 44 engineers that provides mainly hardline testing
services on products including toys, furniture, and household products.

To be considered for the position of engineer, applicants must hold a

degree with a major in science or engineering (S/E) subjects such as

physics, product engineering, and testing and certification (T&C). We

consider new graduates. We offer applicants who hold qualifications

below degree level (e.g., higher diplomas) lower-level positions (e.g.,

assistant engineer).
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2) What are the duties of the jobs? Do they meet your

expectations?

Recent graduates” main duty is conducting tests, and each person
focuses on a specific test first. Once they are familiar with the test, we
assign them to conduct different tests under the supervision of team
leaders. Once they are familiar with all the required tests, they can

perform the tests independently. Because our samples are provided by |
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customers in limited numbers and controlled quantities, and some of NWML& \"\/
the samples are very expensive, we must ensure that the tests are AN NP LS
performed correctly and the samples are utilised properly. Thus, when
recent graduates conduct the tests, they are closely monitored by their
supervisors to avoid errors. Because recent graduates lack experience,
they seldom meet my expectations.
3) What do you think about the training that science and engineering

students receive in higher education institutes? Are the academic

subjects relevant to the market needs?
Generally, the training is relevant to job requirements and market |_ AVSS e onpras
needs. Because T&C is an extremely competitive industry, we must (el
maintain high productivity and quality. T&C graduates easily meet
these requirements. They usually demonstrate knowledge of different | > —Ty<_ . s
tests, and they quickly acquire the necessary skil]_s to perform the tests. wh\m : \,\;6\,\ (\\m&w&?
In other words, because T&C students learn a variety of test methods at o
university, we can shorten the lead time for training. This helps us to | = b Bl
meet our production targets and deliver fast testing services to our | V&VId oy
customers. S/E graduates, on the other hand, have strong research and > < / E gmg ™
development skills, and they can explore and develop new services. Ve eaoh > Loniy z
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4) In terms of work readiness, are science and engineering graduates
in the higher education institutions well-equipped to enter the T&C
industry (e.g., do they meet the market needs or easily find
employment opportunities)? If not, how can higher education
institutions bridge this gap?

S/E graduates often lack knowledge of and experience with laboratory
management, specifically equipment maintenance and calibration, and
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Phase 1 - Familiarisation with data by note taking- Participant C

6) What are some of the job-specific competencies that you think new
employees who are (i) science or engineering graduates or (i) T&C
graduates lack?

The ISO 17025 laboratory management system is the most fundamental
knowledge graduates should have, and they should know how to
maintain adequate laboratory standards. Furthermore, ethics are
essential to ensure impartiality is maintained. I know T&C graduates
receive training on both these topics, but S/E graduates do not. Hence, 1
need to spend more time training S/E graduates.
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7) What do you think is the extent of the skills gap among the graduate
employees?

Because our testing instruments are commonly used and adopted in the
T&C industry, they are considered industrial grade rather than
laboratory grade. Thus, although S/E graduates are familiar with many
testing instruments, some equipment is new to them, and they have to
spend time learning about the equipment and understanding the
working principles. T&C graduates are more suitable because they
learn these working principles at universities. During job rotation, they
quickly learn new tests and conduct tests with minimal supervision.
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8) How has the organisational culture hindered or supported the
employees in terms of developing competencies and skills that
match organisational needs?

Performance is measured by team rather than individual, based on
factors such as delivery time, number of jobs completed, and number of
new customers secured. The factors used to measure performance differ
from department to department due to the variations in the nature of the

work. For example, performance in the chemical test department is
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the ISO 17025 quality system, which is something I assumed they g
would learn at university. This is the most fundamental knowledge |~ Lok
graduates should learn if they intend to work in testing laboratories. Q—’“U\M ki
Hence, knowledge about and concepts in laboratory management 2 ™
should be strengthened for undergraduates. C ‘_\ovc\,\,\,’s omp A
PENRA AN ) <

5) What are your views regarding the competence of fresh-graduate L

employees in your organisation who have studied in science or

engineering programmes or testing and certification programmes?
As menti@cd prqviously. we are concerned abput pmd'ucti\fity. We > v A
must provide services with a short turn-around time. In light of these OyvedsiAes
requirements, T&C graduates performed better than S/E graduates, as \ 2
even recent graduates quickly learned different tests. Additionally, theyAA Ty hsxox | ™0
can interpret test standards accurately and work out the tests. However,
they are weak in failure and root cause analysis, which are skills 2e Ui N \Xow
students develop in subjects focused on research and development. In O A T S -1
contrast, S/E graduates perform better than T&C graduates in exploring Y mﬁ:u(:‘ X o)
and developing new test methods, but recent S/E graduates have lower
productivity. Consequently, S/E graduates with at least two years’ ot g
experience working in testing labs are preferred to recent graduates. - ¢/T OO d\\z*)““{
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Phase 1 - Familiarisation with data by note taking- Participant C

measured based on outcomes instead of productivity, and success rates
and customer satisfaction indexes are part of their measurementT? <O BT A
parameters. We clearly communicate our measurement parameters to 4‘\5{%~

our graduates from their first day to improve team performance and
develop individuals® skills. For us, productivity is crucial. We have job AL Cowong

; : el =)

rotation schemes to train graduates on multitasking, and graduates are QNMW
closely mentored by their supervisors. %M ey
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9) What are your views regarding the alignment of curricula with QF
competency standards for the T&C industry? What do think about
the coverage of QF competency standards in the curricula in higher
education institutes?

May I ask what QF is?

K

cnldine 5 ails . ; fote ) 7
(1 cxpldm‘cd the details about QF to employer C and listed the 51 RS &F
clusters of competence standards).

I agree QF is useful, but I am not familiar with the QF standards.

10) What do you think about the depth of the work and the breadth of
work? How much depth works best for skills development in the
T&C industry? (Follow-up question) What would you say about the
depth of work and the breadth of work for (i) science or engineering
graduates and (ii) T&C graduates?

I definitely support breadth of work because my team’s performance is Ly TN A_

measured by productivity. As mentioned, T&C graduates have

knowledge of various tests and working principles. This is very useful ol MWK

to our team. — TN C U1
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11) What are your views regarding the curriculum design for (i) science
or engineering graduates and (ii) T&C graduates?

Ultimately, from a commercial point of view, product recalls and

product failure are our customers™ main concerns. They need to ensure |- 25 V-’Skm'\

adequate quality to avoid product recalls and failure. That’s why they W s )k

send their products to us for testing. However, S/E and T&C graduates (\)W

have insufficient knowledge in of these topics. Once again, their | ?"‘w AN

knowledge of laboratory management and quality management should WC R

be strengthened.
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Appendix L

Examples of initial codes generation (Phase 2) bysimg NVivo 12
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A

The position we are recruiting for is engineering officer. The recruit
should hold a Bachelor of Science in physics, materials science,
electronics, or a related discipline. Currently, we are also recruiting
graduates in testing and certification disciplines.

First, | would like to tell you what kinds of services our customers
request. Our lab provides electronic testing and reliability testing
services, and we mainly serve public utilities such as the Mass Transit
Railway (MTR) and Hong Kong Electric. We also have customers from the

1 think that the subjects they learn in science/engineering programmes
are relevant to our jobs and ready to work in technical field. Let me
share my own experience. | recruited a fresh graduate who possessed a
bachelor’s degree in applied physics. He worked as an engineering

1 think that fresh science/engineering graduates understand basic
testing concepts. However, they have little knowledge of testing
standards, no solid experience, and no familiarity with how the tests are
performed. Therefore, we employ science/engineering graduates who

We have 16 staff members. Fourteen of them studied
science/engineering, and two of them studied T&C. Only for those who
possess a bachelor’s degree in T&C do we recruit fresh graduates.
Compared to science and T&C grad

ing g
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Appendix M

Theme ldentification Process

Tfaini.ng Competitiveness | Market needs |
objectives o /;1
Towards / . Skills
market
needs
¢ Training Employment
Employment
Towards ‘ - - opportunities
| A\ 7
employment N
Entering
T&C
. QF competency
Educationto lndustry ‘ ] standard
employability - adoption
Curriculum
Academic Competence ‘{ Work readiness |

subjects and skill-

based subjects ol
= / \’+ Skill mismatch |
2 \"

N

Deep coverage broad coverage Science/
curriculum curriculum engineering vs
design design T&C graduates

Figure 5.4: Potential themes with related nodes
The four sub-themes identified in the theme ofitiiray’ were refined into three sub-themes

of competitivenessnarket needandemployment readinegsee Figure 5.5).

1 Trammg | Compe(i(iveness | 4 Competitiveness 1
objectives { v ) ‘ A .
: ' 2
Towards Towards |,
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Figure 5.5: Refined from four sub-themes to thrgdethemes in ‘training’
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For the sub-themes in ‘curriculumdeep coverage curriculum desigmdbroad coverage

curriculum desigrwere merged and representedchyriculum desigr(see Figure 5.6).

Educationto | 1 Educationto L

employability employability
Academic Academic ‘
subjects and skill- - subjects and skill-
based subjects based subjects

y

Deep coverage broad coverage
curriculum curriculum

design design

curriculum

design

Figure 5.6: Merged ‘deep coverage curriculum désagd ‘broad coverage

curriculum design’ into ‘curriculum design’

QF competency

J stand:ard QF competency
adoption |  standard

adoption
Competence .{

Work readiness l
Skill mismatch
Science/

engineering vs
T&C graduates

4 skill mismatch |

Figure 5.7: Refined from four sub-themes to thrdethemes under ‘competence’
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Figure 5.8: Themes and sub-themes after review
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Figure 5.9: Finalized thematic map
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Appendix N

Examples of review the nodes and cross-check thetrscripts (Phase 5)

by using NVivo 12

Home Create DOata [[INI7T) Cuery Explore Layout View Q
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v @ Competence 0 0 | gummery ["Reference |
@ QF competency standa... 1 7
@ Skills mismatch 1 9
Qeooee > @ Wiork rondinses s " Files\spread sheet interview NV (2)
(5 Nodes | * @ Curricuium 0 0 Ll
@ cases @ Curricubu design 1 ® Reference 1: 4.17% coverage
.’m Qc ! ° First, I would like to tell you what kinds of services our customers request. Our lab
LCose Clasitcatons @ Hord skils and ookt sidls ! L provides electronic testing and reliability testing services, and we mainly serve public
A NotEs v @ Employment g v utilities such as the Mass Transit Railway (MTR) and Hong Kong Electric. We also have
(& Memos @ Employment opportuni... 1 9 from the arca of ing and product design. We provide variety of
@ Market needs. 1 5 service to ensure we have sufficient competitiveness. Hence, they are not simply looking
@ skills 1 7 for testing. They also require prototyping services in product design and small lot
» @ spread sheet_interview NV 0 0 production, so we should provide a total solution. Therefore, our engineering officers
7 Queries v @ Train ° ° should have ige in ic compatibilit (EMC)’&ing.ultl.nliabili(y
(2 Query Results ° 0 - . s munx.lwt_mlddwo'ovmderkmbdgeofmudwgnmdpnnedcmn-m
 Node Matrices Compatiteaness manufacturing a definite advantage.
@ Employment readiness 1 9
@ Market needs N 7 Reference 2: 4.17% coverage

OPEN ITEMS

@ spread sheet_interview NV

The services our laboratory provides are toy testing and other testing jobs. Toy testing is a
competitive service among the other tests because there are lots of testing lab capable to
provide the services. I would also like to share my views on science/engineering and T&C
graduates. In fact, there are no differences in the duties of the jobs allocated to these groups
of graduates. However, | have made the ing ions. Sci ineeri
graduates strength in theory and dge and can therefore
understand the principles of tests. However, they are poor at conducting tests practically
and require a long time to learn the testing instruments. They are also weak in the concepts
of quality assurance and quality control. T&C graduates are strong in their test-conducting
skills and quickly leamn how to operate the testing instruments, exhibiting higher
productivity. Less training time is required for T&C graduates. I think that they could bring
immediate benefits to my company. However, they are not strong in theory, such as the

Qo principles of circuit design or system design, when compared to S/E graduates. In my view,
S/E graduates are superior in terms of migrating to the next level in their career ladder.

@ curriculum

Qa2

Qo3

o @ CODES » (5 Nodes » @ spread sheet interview NV > @ Q2
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Appendix O

Matrix Table for Competency Mapping with Courses

Name of Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 Q12 Q13 Q14 Q15 Q16
course
A
B
C
R
g D
<
5 E
G
= F
]
G
H
|
Name of Q18 Q19 Q20 Q21 Q22 Q23 Q24 Q25 Q26 Q27 Q28 Q29 Q30 Q31 Q32 Q33
course
A
B
C
%)
‘D D
>
g
& E
G
E F
]
G
H
|
Name of Q35 Q36 Q37 Q38 Q39 Q40 Q41 Q42 Q43 Q44 Q45 Q46 Q47| Q48 Q49 Q50
course
A
B
C
B D
>
g
S E
G
= F
<
]
G
H
|

Note: Course titles are given in the first colunma éhe codes of competency in the first row.
The numbers written under the codes of competeepiesent the total number of courses
correlating to the respective cluster units of cetepcy. The correlation of numbers written
beside each course indicate the number of correspgncluster units of competency.

Courses that include cluster units of competeneydasignated as ‘UC courses’ in the table,
and courses that do not include any cluster uriitsompetency are designated as ‘Non-UC
courses. The abbreviation ‘UC’ stands for ‘unitcoimpetency’. Some courses may include

more than one cluster unit of competency.
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Appendix P

University A — Frequency Distribution of UC Coursesin the Codes

Codes

No. of
uc
courses

No. of
credits

UC courses

Q1

1

Test Method, Measurement and Uncertainty

Q2

Test Method, Measurement and Uncertainty

Q3

Test Method, Measurement and Uncertainty

Q4

Chemical Principles for Testing and Analysis

Q5

I

W W W w w

Chemical Principles for Testing and Analysis

Q6

Chemistry Laboratory |

Chemistry Laboratory Il

Chemistry Laboratory I

Applied Chemistry Laboratory

Experimental Techniques in Chemistry
Inorganic Chemistry Il Laboratory
Organometallic Chemistry & Catalysis Laboratog
Industrial Electrochemistry Laboratory

Polymer Laboratory

Advanced Physical Chemistry Laboratory
Chemical & Bioprocess Technology Laboratory
General Laboratory Techniques and Safety
Chromatographic Analysis Laboratory

Organic Chemistry Il Laboratory

Analytical Chemistry Il Laboratory

Quality Management and Laboratory Accreditation
Advanced Analytical Techniques Laboratory

=

y

Q7

15

General Laboratory Techniques and Safety
Microbiology

Food Microbiology

Microbiology and Toxicology
Microbiological Techniques

Q8

10

30

Analytical Chemistry

Analytical Chemistry |

Analytical Chemistry Il

Analytical Spectroscopy
Analytical Chemistry I

Analytical Chemistry Il Laboratory
Advanced Analytical Techniques for Food Hazards
Advanced Analytical Techniques
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Advanced Analytical Techniques Laboratory
Advanced Analytical Techniques Laboratory
Capstone Seminar in Analytical Chemistry

Q9

10

30

Hazards

Analytical Chemistry, Analytical Chemistry |
Analytical Chemistry Il, Analytical Spectroscopy
Analytical Chemistry I
Analytical Chemistry Il Laboratory
Advanced Analytical Techniques for Food

Advanced Analytical Techniques
Advanced Analytical Techniques Laboratory
Advanced Analytical Techniques Laboratory
Capstone Seminar in Analytical Chemistry

Q10

10

30

Analytical Chemistry

Analytical Chemistry |

Analytical Chemistry Il

Analytical Spectroscopy

Analytical Chemistry I

Analytical Chemistry Il Laboratory
Advanced Analytical Techniques for Food
Hazards

Advanced Analytical Techniques

Advanced Analytical Techniques Laboratory
Advanced Analytical Techniques Laboratory
Capstone Seminar in Analytical Chemistry

Q11

15

Organic Chemistry

Organic Chemistry |

Food Analysis

Organic Chemistry Il

Organic Chemistry Il Laboratory

Q12

18

Organic Chemistry

Organic Chemistry |
Chromatographic Analysis
Chromatographic Analysis Laboratory
Organic Chemistry Il Laboratory
Analytical Chemistry Il Laboratory

Q13

12

Organic Chemistry

Organic Chemistry |

Organic Chemistry Il

Organic Chemistry Il Laboratory

Q14

Microbiological Techniques
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Q15 1 3 * Microbiological Techniques

Q16 1 3 e Environmental, Medicinal
* Food and Other Commodities Testing
Q17 3 9 * Environmental, Medicinal

* Food and Other Commodities Testing,

» Pollution Control & Environmental Analysis,

» Pollution Control & Environmental Analysis
Laboratory

Q44 3 9 * Quality & Food Safety Management
* Quality Management and Laboratory Accreditatjon
* Principles of Quality Assurance

Q45 1 3 » Test Method, Measurement and Uncertainty
Q46 1 3 » Test Method, Measurement and Uncertainty
Q47 1 3 * Test Method, Measurement and Uncertainty
Q48 1 3 |+ Inspection and Certification
Q50 2 6 |+ Inspection and Certification

* Principles of Quality Assurance

Total credits 258
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Appendix Q

University B — Frequency Distribution of UC Coursesn the Codes

Codes

No. of
uc
courses

No. of
credits

UC courses

Q6

6

18

Chemistry Laboratory for Analytical TestingeSte,
Analytical Chemistry Laboratory, Instrumental Arsily/
Lab, Instrumentation & Data Acquisition Lab, Intatgd
Laboratory for Analytical Testing Science and Cheahi
Testing Lab Management and Accreditation

Q8

18

Analytical Chemistry & Testing Sci TutorialChemistry
Laboratory for Analytical Testing Science, Anallic
Chemistry & Testing Sci Tutorial I, Materials Tesj &
Characterisation, Spectroscopic Techniques forc&tra
Determination and Dissertation in Analytical & Tiest
Sciences

Q9

18

Analytical Chemistry & Testing Sci TutorialChemistry
Laboratory for Analytical Testing Science, Anallic
Chemistry & Testing Sci Tutorial I, Materials Tesj &
Characterisation, Spectroscopic Techniques forc&tre
Determination and Dissertation in Analytical & Tiegt
Sciences

Q10

18

Analytical Chemistry & Testing Sci TutorialChemistry
Laboratory for Analytical Testing Science, Anallic
Chemistry & Testing Sci Tutorial I, Materials Tesj &
Characterisation, Spectroscopic Techniques forc&tra
Determination and Dissertation in Analytical & Tiest
Sciences

Q11

18

Analytical Chemistry & Testing Sci TutorialChemistry
Laboratory for Analytical Testing Science, Analylic
Chemistry & Testing Sci Tutorial I, Materials Tesj &
Characterisation, Spectroscopic Techniques forc&tra
Determination and Dissertation in Analytical & Tiest
Sciences

Q12

18

Analytical Chemistry & Testing Sci TutorialChemistry
Laboratory for Analytical Testing Science, Analylic
Chemistry & Testing Sci Tutorial 1l, Materials Tew &
Characterisation, Spectroscopic Techniques forcgira
Determination and Dissertation in Analytical & Tiest
Sciences
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Q13 6

18

Analytical Chemistry & Testing Sci TutorialChemistry
Laboratory for Analytical Testing Science, Analylic
Chemistry & Testing Sci Tutorial I, Materials Tesj &
Characterisation, Spectroscopic Techniques forc&tra
Determination and Dissertation in Analytical & Tiest
Sciences

Q1 5

15

Analytical Chemistry & Testing Sci TutorialChemistry
Laboratory for Analytical Testing Science, Analylic
Chemistry & Testing Sci Tutorial Il, Instrumentatié
Data Acquisition Lab and Materials Testing &
Characterisation

Q45 5

15

Analytical Chemistry & Testing Sci TutorialChemistry
Laboratory for Analytical Testing Science, Anallic
Chemistry & Testing Sci Tutorial Il, Instrumentatié
Data Acquisition Lab and Materials Testing &
Characterisation

Q16

Environmental Analysis

Q17

Environmental Analysis

PR

Q50

Chemical Testing Lab Management and Accrediati

Q51 1

W W wlw

Chemical Testing Lab Management and Accreditati

Total credits
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Appendix R

University C — Frequency Distribution of UC Coursesn the Codes

Codes | No. of No. of UC courses
ucC credits
courses

Q1 2 6 Metrology & Calibration
Measurement Uncertainty & Test Method
Development

Q2 2 6 Metrology & Calibration
Measurement Uncertainty & Test Method
Development

Q3 2 6 Metrology & Calibration
Measurement Uncertainty & Test Method
Development

Q4 3 9 Quality Management for Science & Technology
Safety & Reliability for Science & Technology
Audit, Inspection & Certification

Q5 3 9 Quality Management for Science & Technology
Safety & Reliability for Science & Technology
Audit, Inspection & Certification

Q6 1 3 Laboratory Safety & Good Laboratory Practice

Q7 2 6 Laboratory Safety & Good Laboratory Practice
Selected Chemical & Microbiological T&C Standard

Q8 3 9 Analytical Chemistry for Product Testing
Chemical & Microbiological Analytical Techniques
Chemical & Microbiological T&C in Practice

Q9 3 9 Analytical Chemistry for Product Testing
Chemical & Microbiological Analytical Techniques
Chemical & Microbiological T&C in Practice

Q10 3 9 Analytical Chemistry for Product Testing
Chemical & Microbiological Analytical Techniques
Chemical & Microbiological T&C in Practice

Q11 3 9 Analytical Chemistry for Product Testing
Chemical & Microbiological Analytical Techniques
Chemical & Microbiological T&C in Practice

Q12 3 9 Analytical Chemistry for Product Testing
Chemical & Microbiological Analytical Techniques
Chemical & Microbiological T&C in Practice

Q13 3 9 Analytical Chemistry for Product Testing

Chemical & Microbiological Analytical Techniques
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* Chemical & Microbiological T&C in Practice

Q14 2 6 * Microbiology & Toxicology
« Selected Chemical & Microbiological T&C
Standards
Q15 2 6 * Microbiology & Toxicology
» Selected Chemical & Microbiological T&C
Standards
Q16 1 3 » Selected Chemical & Microbiological T&C
Standards
Q17 1 3 » Selected Physical & Mechanical T&C Standards
Q18 2 6 * Physical & Mechanical Behaviour of Materials
* Principles of Physical & Mechanical Testing
Q23 2 6 * Physical & Mechanical Behaviour of Materials
» Principles of Physical & Mechanical Testing
Q25 3 9 * Physical & Mechanical Behaviour of Materials

* Principles of Physical & Mechanical Testing
* Physical & Mechanical T&C in Practice

Q26 3 9 * Physical & Mechanical Behaviour of Materials
* Principles of Physical & Mechanical Testing
* Physical & Mechanical T&C in Practice

Q27 3 9 * Physical & Mechanical Behaviour of Materials
» Principles of Physical & Mechanical Testing
* Physical & Mechanical T&C in Practice

Q28 2 6 » Selected Physical & Mechanical T&C Standards
* Physical & Mechanical T&C in Practice

Q29 2 6 » Selected Physical & Mechanical T&C Standards
* Physical & Mechanical T&C in Practice

Q30 2 6 » Selected Physical & Mechanical T&C Standards
* Physical & Mechanical T&C in Practice

Q31 2 6 » Selected Physical & Mechanical T&C Standards
* Physical & Mechanical T&C in Practice

Q32 2 6 » Selected Physical & Mechanical T&C Standards
* Physical & Mechanical T&C in Practice

Q36 1 3 * Selected Electrical & Electronic T&C Standards

Q37 2 6 * Selected Electrical & Electronic T&C Standards
» Electrical & Electronic T&C in Practice

Q38 2 6 * Selected Electrical & Electronic T&C Standards
» Electrical & Electronic T&C in Practice

Q39 2 6 * Selected Electrical & Electronic T&C Standards
* Electrical & Electronic T&C in Practice

Q40 2 6 * Selected Electrical & Electronic T&C Standards
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Electrical & Electronic T&C in Practice

Q41

Selected Electrical & Electronic T&C Standards
Electrical & Electronic T&C in Practice

Q42

Selected Electrical & Electronic T&C Standards
Electrical & Electronic T&C in Practice

Q43

Electrical Safety & Energy Efficiency
Selected Electrical & Electronic T&C Standards
Electrical & Electronic T&C in Practice

Q44

15

Principle of Production Design & Manufacturing
Process Management

Quality Management for Science & Technology
Conformity Assessment & Laboratory Accreditatio
Safety & Reliability for Science & Technology
Audit, Inspection & Certification

=)

Q45

Metrology & Calibration
Measurement Uncertainty & Test Method
Development

Q46

Metrology & Calibration
Measurement Uncertainty & Test Method
Development

Q47

Metrology & Calibration
Measurement Uncertainty & Test Method
Development

Q48

18

Principle of Production Design & Manufacturing
Process Management

Quality Management for Science & Technology
Conformity Assessment & Laboratory Accreditatio
Safety & Reliability for Science & Technology
Audit, Inspection & Certification

Management Systems for Inspection & Certificatig
Bodies

=)

Q50

18

Principle of Production Design & Manufacturing
Process Management

Quality Management for Science & Technology
Conformity Assessment & Laboratory Accreditatio
Safety & Reliability for Science & Technology
Audit, Inspection & Certification

Management Systems for Inspection & Certificatio
Bodies

=)

n
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Appendix S

Word count table

Word Word Length Word Count | Weighted Percentage (%
Chemistry 9 40 9.66
Food 4 23 5.56
Laboratory 10 17 411
Analytical 10 10 2.42
Project 7 8 1.93
Advanced 8 7 1.69
Analysis 8 7 1.69
Biology 7 7 1.69
introduction 12 7 1.69
Subject 7 7 1.69
techniques 10 7 1.69
technology 10 7 1.69
biotechnology 13 6 1.45
environmental 13 6 1.45
Servicing 9 6 1.45
Life 4 5 1.21
Physical 8 5 1.21
Science 7 5 1.21
biochemistry 12 4 0.97
Chemical 8 4 0.97
General 7 4 0.97
Inorganic 9 4 0.97
introductory 12 4 0.97
management 10 4 0.97
microbiology 12 4 0.97
Nutrition 9 4 0.97
Organic 7 4 0.97
physiology 10 4 0.97
Principles 10 4 0.97
processing 10 4 0.97
Safety 6 4 0.97
Applied 7 3 0.72
bioprocess 10 3 0.72
Cell 4 3 0.72
Control 7 3 0.72
Human 5 3 0.72
molecular 9 3 0.72
Polymer 7 3 0.72
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Quiality 7 3 0.72
Research 8 3 0.72
Capstone 8 2 0.48
Catalysis 9 2 0.48

chromatographic 15 2 0.48
development 11 2 0.48
electrochemistry 16 2 0.48
experimental 12 2 0.48
Foods 5 2 0.48
Health 6 2 0.48
Healthy 7 2 0.48
Impact 6 2 0.48
Industrial 10 2 0.48
intermediate 12 2 0.48
Living 6 2 0.48
medicinal 9 2 0.48
organometallic 14 2 0.48
pharmacology 12 2 0.48
Pollution 9 2 0.48
Products 8 2 0.48
Testing 7 2 0.48
toxicology 10 2 0.48
accreditation 13 1 0.24
Approach 8 1 0.24
Assurance 9 1 0.24
Behind 6 1 0.24
biochemical 11 1 0.24
bioinformatics 14 1 0.24
Cancer 6 1 0.24
Cause 5 1 0.24
certification 13 1 0.24
China 5 1 0.24
Chinese 7 1 0.24
Code 4 1 0.24
Color 5 1 0.24
commercialization 17 1 0.24
commodities 11 1 0.24
Cosmetics 9 1 0.24
Crime 5 1 0.24
Csi 3 1 0.24
Culture 7 1 0.24
Cycle 5 1 0.24
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developments 12 1 0.24
Diet 4 1 0.24
Dietary 7 1 0.24
Diseases 8 1 0.24
Dna 3 1 0.24
Drug 4 1 0.24
Earth 5 1 0.24
Ecology 7 1 0.24
Economic 8 1 0.24
Ecosystem 9 1 0.24
Educating 9 1 0.24
Elements 8 1 0.24
endangered 10 1 0.24
engineering 11 1 0.24
epidemiology 12 1 0.24
evaluation 10 1 0.24
Farm 4 1 0.24
Farmers 7 1 0.24
Fork 4 1 0.24
Fossil 6 1 0.24
Fuel 4 1 0.24
functional 10 1 0.24
Gases 5 1 0.24
Green 5 1 0.24
Hazards 7 1 0.24
Healthier 9 1 0.24
History 7 1 0.24
House 5 1 0.24
Hygiene 7 1 0.24
immunology 10 1 0.24
immunotechnology 16 1 0.24
Inspection 10 1 0.24
investigation 13 1 0.24
Lab 3 1 0.24
Laws 4 1 0.24
Learning 8 1 0.24
Materials 9 1 0.24
measurement 11 1 0.24
Medical 7 1 0.24
Medicine 8 1 0.24
metabolism 10 1 0.24
Method 6 1 0.24
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Microbial 9 1 0.24
microbiological 15 1 0.24
Modern 6 1 0.24
Myth 4 1 0.24
nanotechnology 14 1 0.24
Natural 7 1 0.24
nutraceuticals 14 1 0.24
prevention 10 1 0.24
Process 7 1 0.24
production 10 1 0.24
Protein 7 1 0.24
Raw 3 1 0.24
Recent 6 1 0.24
regulations 11 1 0.24
rehabilitation 14 1 0.24
Risk 4 1 0.24
Rural 5 1 0.24
Sanitation 10 1 0.24
Scene 5 1 0.24
Selected 8 1 0.24
Seminar 7 1 0.24
Sensory 7 1 0.24
Service 7 1 0.24
Smell 5 1 0.24
spectroscopy 12 1 0.24
sustainable 11 1 0.24
Systemic 8 1 0.24
Taste 5 1 0.24
Test 4 1 0.24
Therapy 7 1 0.24
Topics 6 1 0.24
Treasure 8 1 0.24
Treatment 9 1 0.24
uncertainty 11 1 0.24
Vaccines 8 1 0.24
Waste 5 1 0.24
Water 5 1 0.24
95.94
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Appendix T

Transcripts of the semi-structure interview for Participant A

Semi-structured interview questions

1) What are the entry requirements to apply the te@ahmosts in your company?

The position we are recruiting for is engineeritfiicer. The recruit should hold a
Bachelor of Science in physics, materials sciealsstronics, or a related discipline.

Currently, we are also recruiting graduates inngsand certification disciplines.

2) What are the duties of the jobs? Do they meet gapectations?

First, 1 would like to tell you what kinds of sec@s our customers request. Our lab
provides electronic testing and reliability tests®yvices, and we mainly serve public
utilities such as the Mass Transit Railway (MTR{l &iong Kong Electric. We also have
customers from the area of manufacturing and priodiesign. We provide variety of
service to ensure we have sufficient competitivenegnce, they are not simply looking
for testing. They also require prototyping serviteproduct design and small lot
production, so we should provide a total solutibDnerefore, our engineering officers
should have knowledge in electromagnetic comp&ii{EMC) testing and reliability
testing. | would also consider knowledge of ciraesign and printed circuit-board

manufacturing a definite advantage.

3) What do you think about the training that scienceé @ngineering students receive if
higher education institutes? Are the academic stbjelevant to the market needs?

| think that the subjects they learn in scienceiteegying programmes are relevant to our

jobs and ready to work in technical field. Let nieu® my own experience. | recruited a
fresh graduate who possessed a bachelor’'s degegpliled physics. He worked as an
engineering officer and supported the team in cotwdg reliability testing. The tests
involved numerous testing instruments. As the gaéelwas strong in physics, he quickly
learned how to operate analytical instruments siscbcanning electron microscopes an
ray inspection. However, he had difficulty undenstiag the test standards. He even

incorrectly interpreted the test procedures andyced inaccurate test results.

] -

4) In terms of work readiness, are the science ansheedng graduates in higher
education institutions well-equipped to enter ti8&CTindustry (e.g., do they meet the
market needs or easily find employment opportus)fidf not, how can higher
education institutions bridge this gap?
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| think that fresh science/engineering graduateterstand basic testing concepts.
However, they have little knowledge of testing skamls, no solid experience, and no
familiarity with how the tests are performed. THere, we employ science/engineering
graduates who possess at least two years of woekipgrience in a related field. They
take up junior posts as engineering officers. Téeyentrusted with simple tasks first, su
as preparing testing samples, conducting simpts,testering test data and preparing te
reports. Our professional and experienced stath s1$ engineers and senior engineers,
responsible for conducting complicated tests. @ui staff also deal with customers in
order to understand our customers’ needs and thieetrteends. They convey this

information to our junior staff through regular niegs and on-the-job training.

ch

are

5) What are your views regarding the competence shigraduate employees in your
organisation who have studied in science or engimg@rogrammes or testing and

certification programmes?

We have 16 staff members. Fourteen of them stusliEshce/engineering, and two of
them studied T&C. Only for those who possess adlack degree in T&C do we
recruit fresh graduates. Compared to science agidegring graduates, T&C graduat
demonstrate high skills and abilities in testing.

6) What are some of the job-specific competenciesytbatthink new employees who ar

I) science or engineering graduates or ii) T&C giatds lack?

Regarding science and engineering graduates, #ngyih-depth knowledge of
concepts and theories. For example, electronicugitad have solid knowledge of
electric circuit design. Other than testing jodectonic graduates can support our
research and development projects tailored to estomers. However, T&C graduate
have a weak understanding of the concepts andidlsgaught in higher education

D

D
(%]

institutions. Hence, they are not quite competanugh to handle the projects. Science

or engineering (S&E) graduates have more flexipihttheir jobs.In terms of their
competence in testing, T&C graduates are definhelyer than S&E graduates. They
have broad knowledge of different testing meth&l®n without detailed briefing anc
training, T&C graduates are ready to handle difietests properly, and they strictly
follow the test standards. However, S&E graduatesghess knowledge of testing.

They take more time to learn and require detailgdamations from their supervisor.

They perform the tests less skilfully than T&C grates.

7) What do you think is the extent of the skills gapomg the graduate employees?

17
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The skills gap for S&E graduates is their abildyunderstand and interpret test

standards. They take a long time to learn and sorastmake incorrect interpretation

[

Incorrect interpretations of test standards leaddorrect test results. For T&C

graduates, their creativity in developing new tegtechnologies and their exploratiof

—

of new testing methods is poor. They just followkvmstructions when conducting
tests.

8)

How has the organisational culture hindered or sttpd employees in terms of
developing competencies and skills that match asgéinnal needs?

Because of the lack of subventions from the govemtpour organisation is actually &

1=

profit-making organisation. This message has bésarlg conveyed from senior- to
junior-level staff. | encourage them to explore @edelop new testing services. | alsp
encourage them to learn new technologies by attgrakminars and workshops to

enhance their knowledge.

9)

What are your views regarding the alignment oficufa with QF competency
standards for the T&C industry? What do think alibetcoverage of QF competency
standards in the curricula in higher educationtunsts?

| do not know anything about QF standards. Forlrttenk that the laboratory
management system is more important than QF stdsdas far as | know, QF
standards refer to work skills that T&C practitiohshould possess. The standards
relate to personal competence. Instead of QF stdsdibam mostly concerned with the

operation of my laboratory—whether or not it ispedy operated.

10)What do you think of the depth of work and the bitbaof work? How much depth

works best for skill development in the T&C indy$tr

Let me explain my expectations. Besides conductngine testing jobs, employees
should possess the following: 1)The ability to cactdnultiple tests simultaneously; 2)
The ability to communicate with customers; 3)In-thelgnowledge of machine
calibration; 4)Solid report-writing skills; 5)Fanality with the process flow of testingj
6)Machine reparation skills. Regarding the depttvork, | expect employees to
demonstrate the following: 1)A good understanding application of the concepts and
theories of testing to solve problems; 2)The apbtlit conduct tests with high accuracy.
Personally, | prefer to have staff capable of ptong “breadth of work” because | can

fully utilise the manpower resources to carry oorentasks.
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11)What would you say about the depth of work andotfeadth of work for i) science or

engineering graduates and ii) T&C graduates?

| think that science or engineering graduates emnatstrate their ability to provide

‘depth of work’. They can apply theories to soleehnical problems for our customers.

Regarding T&C graduates, they have knowledge iouartesting methods. We do ng

need to spend much time training them.

—

12) What are your views regarding the curriculum degag i) science or engineering

graduates and ii) T&C graduates?

I would recommend strengthening the syllabi in ®ohprinciples and theories for

T&C students. For S&E graduates, they should heaigihg in test standards to ensure

that they have a good understanding of test proesdu
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Appendix U

Transcripts of the semi-structure interview for Patrticipant B

Semi-structured interview questions

1) What are the entry requirements to apply the teehpiosts in your company?

The position we are recruiting for is testing tealogist. The minimum requirement is a
diploma from a higher education institution in swie/engineering, electrons
engineering/mechanical engineering or a testingmliae, with no work experience require
That means we welcome fresh graduates to applyrtpasts. Four years ago, the majority
our graduates studied science/engineering. In tgeams, we have received more
applications from fresh graduates studying tesdimg certification and fewer applications
from science/engineering graduates. The reasdraietectronic/mechanical graduates loo
for jobs at construction firms and electronics camps. Thus, around 90% of our graduatg
studied testing and certification. By the way, lulblike to share that placement or interns
programmes have been helpful for us because tlveyugi opportunities to find suitable

candidates.

of

=

2S

2) What are the duties of the jobs? Do they meet gapectations?

The services our laboratory provides are toy tgstimd other testing jobs. Toy testing is a
competitive service among the other tests becdngse aire lots of testing lab capable to
provide the services. | would also like to sharevieyvs on science/engineering and T&C
graduates. In fact, there are no differences irdthiges of the jobs allocated to these group
graduates. However, | have made the following olsems. Science/engineering graduats
demonstrate strength in understanding theory and/latge and can therefore understand
principles of tests. However, they are poor at cotidg tests practically and require a long
time to learn the testing instruments. They are algak in the concepts of quality assurang
and quality control. T&C graduates are strong #irtkest-conducting skills and quickly leaf
how to operate the testing instruments, exhibikiiggner productivity. Less training time is
required for T&C graduates. | think that they colbitthg immediate benefits to my compan
However, they are not strong in theory, such aptheiples of circuit design or system
design, when compared to S&E graduates. In my V8&¥ graduates are superior in terms

of migrating to the next level in their career ladd

3) What do you think about the training that scienceé engineering students receive in
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higher education institutes? Are the academic stdbjelevant to the market needs?

In terms of employment readiness, | think thatdhijects they learn in science/engineering

programmes, especially electronic engineering arhaeical engineering, are relevant to th

job and skill requirements. As the business is gngun the construction industry, there is &

high demand for graduates in mechanical or electmisciplines to enter construction firms

The graduates receive higher salaries than theydwearking in testing laboratories. The

academic subjects are more relevant to the magkated to their subject area (e.qg., the pos

of a mechanical engineer in a construction company)

e

1S4

D.

4) In terms of work readiness, are science and engingegraduates in the higher educatig
institutions well-equipped to enter the T&C indyste.g., do they meet the market nee
or easily find employment opportunities)? If nadbwhcan higher education institutions

bridge this gap?

n

ds

Since S&E graduates are weak in conducting tesidtipally, they cannot skilfully handle
testing instruments and require a long time toneaem. Thus, S\E graduates may not be
equipped well to enter the T&C market. Normallygythrequire at least two years to

familiarize themselves with the job and pick itwell. However, we witness a high turnover

rate for graduates who have worked less than twosy@ o help S&E graduates adapt to the

working environment and familiarize themselves with job, | think that placement or
internship programmes organised by higher educatstitutions can help. Through such

programmes, students could understand and becaynaiated with the nature of the job, the

workflow and the operations and environment initngstaboratories. It would be a good
opportunity for students to consider whether theyiaterested in this field. That is why our
S&E graduates who have participated in internshtgsur company are more stable, with a

small turnover rate.

5) What are your views regarding the competence shigraduate employees in your
organisation who have studied in science or engimg@rogrammes or testing and

certification programmes?

We have 30 staff members in total. Of them, 25istld&C, and 5 studied
science/engineering. Because of the nature ofijotesting laboratories, high productivity i

required in order to meet the short delivery timmestomers expect. We expect fresh

)
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graduates to be well-equipped and ready to workowit requiring a long training period.

That is why we recruit more T&C graduates.

6) What are some of the job-specific competenciesythatthink new employees who are i

science or engineering graduates or ii) T&C graeksi&dck?

Due to the fast-changing technology and producelbg@ment, to meet customer and

developed. From my point of view, both S&E gradeaed T&C graduates have
insufficient knowledge of new and emerging teshdgads because the standards they

learned in university are not the most up-to-dast standards.

7) What do you think is the extent of the skills gapoag the graduate employees?
Regarding S&E graduates, they do not have much lauge of test standards. For exampl

graduates in electronic engineering disciplinesareng in printed circuit-board design and

mathematics. However, they may not possess knowletlgow to test electronic products
ensure compliance with the test standards of differegions (e.g., the UK, Japan). They

training. Hence, they require more time to adagh&environment in a testing laboratory.
We require fast delivery times for our custome&ES$raduates are not skilful in handling

test instruments, and they require a longer legrime to familiarize themselves with new

lead time and be more productive.

8) How has the organisational culture hindered or etpg the employees in terms of

developing competencies and skills that match asgéinnal needs?

Due to the fast-growing product development anddregchnological changes, product
compliance is crucial and leads to a competitiva@rmess in the T&C industry. Short
delivery times for testing services is our basialg@part from our routine testing servic
and test reports, we also provide modification ise/to help customers identify
problems, modify products and correcting erroradbates can have opportunities to
learn more about our modification services sucfadisre analysis. Graduates who have

worked at least two years in my company can geiliad in modification services.

require more time to learn different testing methadd test instruments through on-the-job

legislative requirements for product safety, mard enore new testing standards are being

(0]

test standards as compared to T&C graduates. T&Quates can conduct new tests in a short

9) What are your views regarding the alignment oficufa with QF competency standard

[72)
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for the T&C industry? What do think about the cags of QF competency standards i

=)

the curricula in higher education institutes?

| think that the alignment of curricula with QF cpatency standards is important to
ensure that higher education institutes build ugengraduates in the correct direction and
provide competent graduates to enter the T&C ingu$he coverage of QF should

clearly distinguish between hardline and softliogstin physical and mechanical tests.

10)What do you think about the depth of the work arellireadth of work? How much depth
works best for skill development in the T&C indy&t(Follow up question) What would
you say about the depth of work and the breadthook for i) science or engineering

graduates and ii) T&C graduates?

If graduates are capable of providing breadth afkwiihney could easily find employment
opportunities. | could assign different tasks tenth Personally, | have significant flexibility
in terms of manpower allocation. For the gradudtesy can determine their interests when
they are exposed to different tasks. | think T&@dyrates belong to this category. If
graduates are capable of providing depth of wdrky have fewer opportunities to work in
other tasks and may not identify their interesthink S&E graduates belong to this category.
In my own case, | prefer staff capable of providimgadth of work because | can fully utilise

the manpower resources to carry out more tasks.

11) What are your views regarding the curriculum deday i) science or engineering

graduates and ii) T&C graduates?

Electrocompatibility (EMC) testing is vital for pdact compliance. However, | have

observed that both S&E graduates and T&C gradwktest have much knowledge and
are weak in this area, including the working priohes and the test requirements. Hence| |
would highly suggest increasing the coverage amhgthening undergraduates’

knowledge of EMC testing.
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Appendix V

Transcripts of the semi-structure interview for Participant C

Semi-structured interview questions

1) What are the entry requirements to apply for techmposts in your company?

| supervise a team of 44 engineers that providaslynlaardline testing services on product
including toys, furniture, and household produ€is be considered for the position of
engineer, applicants must hold a degree with amijscience or engineering (S&E) subje
such as physics, product engineering, and testidgartification (T&C). We consider new
graduates. We offer applicants who hold qualifmasi below degree level (e.g., higher

diplomas) lower-level positions (e.g., assistargieeer).

JJ

Cts

2) What are the duties of the jobs? Do they meet gapectations?

Recent graduates’ main duty is conducting tests,each person focuses on a specific test
first. Once they are familiar with the test, weigsghem to conduct different tests under th
supervision of team leaders. Once they are familitr all the required tests, they can
perform the tests independently. Because our sanapéeprovided by customers in limited
numbers and controlled quantities, and some ofdneples are very expensive, we must
ensure that the tests are performed correctlyleaddamples are utilised properly. Thus, wi
recent graduates conduct the tests, they are glosmtitored by their supervisors to avoid
errors. Because recent graduates lack experidmgseldom meet my expectations.

e

en

3) What do you think about the training that scienceé engineering students receive in

higher education institutes? Are the academic stdbjelevant to the market needs?

Generally, the training is relevant to job requiesits and market needs. Because T&C is ¢
extremely competitive industry, we must maintaighhproductivity and quality. T&C
graduates easily meet these requirements. Theylydemonstrate knowledge of different
tests, and they quickly acquire the necessarysskilperform the tests. In other words,
because T&C students learn a variety of test matladdniversity, we can shorten the lead

time for training. This helps us to meet our prdcuctargets and deliver fast testing servig

to our customers. S&E graduates, on the other Hemd strong research and development

skills, and they can explore and develop new sesvic

AN

eS
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4) In terms of work readiness, are science and engigegraduates in the higher educatign
institutions well-equipped to enter the T&C indyde.g., do they meet the market needs
or easily find employment opportunities)? If nabwhcan higher education institutions

bridge this gap?

S&E graduates often lack knowledge of and expeéenmith laboratory management,
specifically equipment maintenance and calibrataomd the 1ISO 17025 quality system, which
is something | assumed they would learn at unityer$his is the most fundamental
knowledge graduates should learn if they intengddk in testing laboratories. Hence,
knowledge about and concepts in laboratory managesheuld be strengthened for

undergraduates.

5) What are your views regarding the competence shigraduate employees in your
organisation who have studied in science or engimg@rogrammes or testing and

certification programmes?

As mentioned previously, we are concerned aboudymtivity. We must provide services
with a short turn-around time. In light of thesqueements, T&C graduates performed better
than S&E graduates, as even recent graduates yleekhed different tests. Additionally,
they can interpret test standards accurately anll aut the tests. However, they are weak (in
failure and root cause analysis, which are skillsants develop in subjects focused on
research and development. In contrast, S&E gradyssdorm better than T&C graduates in
exploring and developing new test methods, butneS&E graduates have lower

productivity. Consequently, S&E graduates witheaisk two years’ experience working in

testing labs are preferred to recent graduates.

6) What are some of the job-specific competenciesythatthink new employees who are ({)

science or engineering graduates or (i) T&C graesiéack?

The ISO 17025 laboratory management system is ts fundamental knowledge graduates
should have, and they should know how to maintdagaate laboratory standards.

Furthermore, ethics are essential to ensure inghi#ytis maintained. | know T&C graduates
receive training on both these topics, but S&E getels do not. Hence, | need to spend more

time training S&E graduates.

7) What do you think is the extent of the skills gapomg the graduate employees?
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Because our testing instruments are commonly useé@dopted in the T&C industry, they
are considered industrial grade rather than laborajrade. Thus, although S&E graduates
are familiar with many testing instruments, someigigpent is new to them, and they have
spend time learning about the equipment and uratedstg the working principles. T&C
graduates are more suitable because they leam wweking principles at universities.

During job rotation, they quickly learn new teste&laonduct tests with minimal supervisior

to

N

8) How has the organisational culture hindered or etpg the employees in terms of
developing competencies and skills that match asgéinnal needs?

Performance is measured by team rather than indiVithased on factors such as delivery

time, number of jobs completed, and number of nestamers secured. The factors used t

measure performance differ from department to depart due to the variations in the nature

of the work. For example, performance in the chahtiest department is measured based
outcomes instead of productivity, and success mtdscustomer satisfaction indexes are p
of their measurement parameters. We clearly comeatsmour measurement parameters tq
our graduates from their first day to improve tgaegnformance and develop individuals’

skills. For us, productivity is crucial. We havéjotation schemes to train graduates on

multitasking, and graduates are closely mentorethély supervisors.

0

on

art

9) What are your views regarding the alignment oficufa with QF competency standard
for the T&C industry? What do think about the cags of QF competency standards i

the curricula in higher education institutes?

[2)

=)

May | ask what QF is?
(I explained the details about QF to employer Clastdd the 51 clusters of competence
standards).

| agree QF is useful, but | am not familiar witle lQF standards.

10)What do you think about the depth of the work dmllireadth of work? How much dep
works best for skills development in the T&C indy8t(Follow-up question) What woul
you say about the depth of work and the breadthook for (i) science or engineering

graduates and (ii) T&C graduates?

| definitely support breadth of work because myr&saperformance is measured by

productivity. As mentioned, T&C graduates have klealge of various tests and working

th

=N
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principles. This is very useful to our team.

11) What are your views regarding the curriculum ded$ay (i) science or engineering

graduates and (ii) T&C graduates?

Ultimately, from a commercial point of view, produecalls and product failure are our
customers’ main concerns. They need to ensure atkequality to avoid product recalls an
failure. That's why they send their products tdarstesting. However, S&E and T&C
graduates have insufficient knowledge in of thegics. Once again, their knowledge of

laboratory management and quality management steustrengthened.
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