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About the World Plumbing Council 

The World Plumbing Council (WPC) is an international organization that 
aims to develop and promote the image and standards of the plumbing 
industry worldwide. The WPC’s mission is:  
 

To promote the role of plumbing in improving public health 
and safeguarding the environment, by uniting the World 
Plumbing Industry, for the benefit of all 
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Executive summary 

The key findings to emerge from this comparative education study of Hong Kong and 
England are grouped under the headings ‘Importance of plumbing to public health’ 
and ‘Importance of high-quality training and progression opportunities’. 

Importance of plumbing to public health 

The importance of the relationship between plumbing and public health was by far 
the most powerful and recurring theme that emerged from my visit to Hong Kong. 
This study presents a strong reminder to all nations about the health implications of 
plumbing in terms of the importance of sanitary engineering and the essential need 
for quality drinking water.  

Sanitary engineering 

In light of the SARS (severe acute respiratory syndrome) outbreak in Hong Kong, 
serious attention has been paid to sanitary engineering in Hong Kong. The report 
consequently discusses some aspects of the importance of competent sanitary 
engineering and the need for licensed professionals to deal with it in both Hong Kong 
and England.  

Drinking water quality 

Lead in the water supply was also a salient issue in the study. The report presents 
analyses of the data derived from expert perceptions, informal interviews and 
observations as well as the relevant academic literature and scientific reports. 
Plumbing materials, along with their specification and installation requirements on 
plumbing contracts, are also discussed. The report recommends urgent action for 
Hong Kong authorities in addressing the serious problem of lead in the water supply. 
A significant health risk is also identified in England, in regard to existing imperial 
(pre-1980s) copper plumbing systems with lead solder joints – found to present a 
danger to health without the necessary public health warnings.  

Importance of high-quality training and progression opportunities 

A number of themes associated with the importance of high-quality training and 
progression opportunities emerged. The notion of ‘quality’ is a social construct, and it 
is interpreted differently depending on culture. This study reviews the relevant 
literature and analyses some views on what constitutes high-quality training, derived 
from different actors’ perceptions in the study.  

Importance of a ‘quality’ experience in vocational education and apprenticeships  

At the University Polytechnic of Hong Kong, professional building students undertook 
the planning, management and building of a typical apartment dwelling, which 
closely replicated the reality of the workplace. Students learned how to build a 
structure and run a project, while developing empathy with craftspeople and an 
understanding of ‘quality’ and how difficult and time-consuming it is to achieve it.  
The report recommends that simulations and models should be integrated with 
teaching, learning and assessment to improve the quality of the student experience 
(as opposed to the student being continually taught in the classroom and distanced 
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from the workshop). In light of a mandatory three-year minimum time-serving period 
in Hong Kong for licensed plumber status, the report also recommends that the 
Trailblazer Standard for English apprenticeships at Level 3 must specify a mandatory 
duration of time-serving in the workplace with qualified supervision, with no 
exceptions.  

Importance of high-fidelity simulations in vocational institutions 

High-fidelity simulations are practical training situations in a college that closely 
replicate the workplace. In Hong Kong, these were found to represent a safe and 
pragmatic approach to vocational training in college contexts, which did not create 
any conflicts of interest with businesses. By contrast, practical simulations were 
found to be poor in England and sometimes conflicting with external labour 
requirements. The report describes some English further education colleges that buy 
old houses for their full-time construction workers to work on and renovate. The 
report argues that there is a moral hazard in this English approach and that students 
may stand to lose out (Reddy, 2016b, 2016c). Moreover, the report recommends that 
English colleges need to review their practical training simulations and judge 
Trailblazer assessments in relation to workplace fidelity (Reddy, 2014).  

Strong sense of professionalism in Hong Kong plumbing community  

In Hong Kong, high-status professionals, such as chartered engineers and 
engineering doctors were visible amongst construction students at every level. In 
England, the system is more dichotomous in that higher education professionals are 
separated from further education technicians/operatives. This may be a key factor 
affecting the continuing low status of English vocational education. This report 
recommends a cultural shift towards professional status both for college teachers 
and plumbing workers in England.  

Skills shortages 

Skills shortages in England have been used to attract people into the plumbing 
sector, and some types of education marketing have been shown to be misleading 
(Reddy, 2014, 2016b). The Hong Kong vocational institutions did not need to 
mislead people because of a strong skills shortage linked to high student 
progression rates and high pay (compared to England’s relatively weak skills 
shortage, reflected in falling wages and lack of progression). The report recommends 
further research into the meanings of skills shortages in England compared to skills 
shortages in other developed nations. 

Sharing good pedagogical practice  

My new theory of practice called Facebook Pedagogy was presented to tutors and 
students as a way of supporting apprentices’ collaboration and motivation by using 
social media in classroom sessions. This report recommends a World Plumbing 
Council pedagogical collaboration between plumbing teachers on a global level. 
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1 Introduction 

The introduction for this comparative education study between Hong Kong and 
England is divided into three parts. The first deals with the context and history of 
Hong Kong. The second section describes the welcome I received and some of my 
cultural experiences in Hong Kong. The final section introduces the investigative 
report for the comparative study of plumbing and education.  

1.1 Hong Kong context 

Hong Kong is an autonomous territory and former British colony in south-eastern 
China. Its densely populated urban centre is a major port and global financial hub 
with a skyscraper skyline. The central business district features architectural 
landmarks like the Bank of China Tower. The Dutch engineering consultancy Arcadis 
ranks Hong Kong as the third most expensive place for construction in the world 
after Switzerland and Demark (Zhu, 2015). It is also a major shopping destination, 
famed for its bespoke tailors and Temple Street Night Market.  
Hong Kong has a rich six-thousand-year history, but it has undergone a remarkable 
transformation over the past century and half to become an international metropolis 
(Hong Kong Museum of History, 2016). It became the centre of the contraband 
opium trade to China after being ceded to Britain in 1842. At the same time, it served 
as the entrepôt for lawful trade in wool, clothing, metals, Indian raw cotton and other 
products destined for ports on the China coast, while Chinese products including tea, 
silk, porcelain, bamboo matting, sugar and pigments were exported overseas 
through Hong Kong. Figure 1 shows some examples of Hong Kong’s more recent 
manufacturing history. 
Hong Kong has a monsoon climate, dominated by the seasonal alternation of wind 
direction and the resulting contrast in weather between winter and summer. 
Temperatures range from a low of just over freezing to highs of above 35 degrees 
centigrade in summer. The mean annual rain fall is 2398.50 mm, and 80% of this 
falls between May and September. My visit to Hong Kong took place in the month of 
July 2016, so it was very hot and humid.  
Hong Kong as the ‘Pearl of the Orient’ earns a lot of revenue through its tourist 
industry. Tourism has been actively promoted since the 1950s, and its abundant 
supply of reasonably priced goods, have made it a shopper’s paradise. The success 
of the tourist industry has also encouraged the development of industries, such as 
retailing, restaurant, entertainment and transport services. Today, tourism remains a 
major earner for foreign exchange (Hong Kong Museum of History, 2016).  
The 30th June 1997 is remembered in history as the concluding chapter in Hong 
Kong’s colonial legacy. A handover ceremony was held in the Hong Kong 
Convention and Exhibition Centre and at midnight, the national emblem of the 
Peoples’ Republic of China was erected at all Hong Kong government offices (Hong 
Kong Museum of History, 2016).  
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Figure 1 Some of Hong Kong’s history of manufacturing (Hong Kong Museum of History, 2016) 

 
1.2 Welcome to Hong Kong  
I was made extremely welcome in Hong Kong, largely owing to the hospitality and 
professionalism of the Hong Kong branch of the Chartered Institute of Plumbing and 
Heating Engineering (CIPHE-HKB). Dr Eric Wong of Hong Kong Polytechnic 
University (HKPolyU) was both a friend and mentor during the trip. He is a licensed 
plumber and research scientist at HKPolyU, so we shared some biographical 
similarities. He was incredibly knowledgeable about plumbing engineering, and he 
had an extensive professional network. He did a superb job of introducing me to 
trainees, plumbers, tutors, masters, employers and other CIPHE-HKB members. I 
thoroughly enjoyed the time I spent with Dr Eric Wong through our many research 
interactions and social events.  
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Figure 2 Welcome to Hong Kong! 

 
Dr Eric Wong often gave up his own time, especially over the weekends, to help me 
explore the more exotic haunts in Hong Kong, and he would send me little maps 
through the phone with very precise details: 
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Figure 3 Map to Hong Kong ferry port for trip to Island Cheung Chau 

 
Dr Eric Wong had excellent local knowledge. He knew the best places to shop and 
buy electronics, the best places to eat ‘very reasonable’, and he knew the best 
places to visit, how to get there and what to see when we got there. I took a Ferry 
with Eric to the Island of Cheung Chau, for example, where our first port of call was 
the fish market to reserve our dinner for later! It was customary for the locals to get 
to the market early to reserve the best live lobsters, clams, fish and prawns. Eric had 
impeccable taste! We then explored the narrow streets, which were full of colourful 
tourist shops. There were no cars on the island. As the sunlight dissolved into 
darkness, we went in search of a restaurant to cook our seafood. Our banquette 
consisted of live fish-head soup, live prawns, lobster, scallops and whole fish, all 
cooked to perfection. The restaurant made its profit from a modest kitchen fee and 
our purchase of drinks. After dinner, we walked along the seafront in the warm 
evening, taking vintage Chinese tea in one of the shops amidst the bustling 
restaurants. I knew though that the other tourists would most likely not experience 
the freshness and quality of food that I had just enjoyed thanks to Eric’s native Hong 
Kong insider knowledge!  
Other members of CIPHE-HKB were equally hospitable. Dr Henry Hung was the 
managing director of Ridgid Plumbing Limited in Hong Kong, and he took time out of 
his busy schedule to accompany me on a field trip to one of his building sites 
(discussed below). As a fellow of CIPHE-HKB, Dr Hung also secured a meeting with 
branch members for plumbing- and education-related discussions. Present at this 
meeting were, among others, Kenneth T.C. Chan (chairman), Dr Eric Wong (vice-
chairman), Dorothy Kung Sui King (chair of the Social Committee), Kenny Wong 
Ming Bun (chair of the Membership Committee), Calvin Lai Kwong Ying (deputy 
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chair of the Technical Committee), along with Linus Hui and Simon Lai of CIPHE-
HKB Committee. 
I also owe a special thanks to Dr Eric Wong and Kenneth Chan for their support on 
field trips and to Patrick Lee (chairman of the Technical Committee CIPHE-HKB) for 
travelling hundreds of miles from mainland China to Hong Kong to welcome me on 
the first evening and for his contribution at other important meetings.  

1.3 Introduction to study 

The World Plumbing Council Scholarship was created to allow a plumbing teacher to 
work and study within the culture of another country in order not only to look at the 
plumbing industry operation in that country but also to develop industry networks and 
an ongoing opportunity for further exchange within the broader World Plumbing 
Council Community. This report describes my research experiences while learning 
about plumbing materials, systems and training in Hong Kong, in comparison to 
England. A key aim of this study is to better understand the quality of students’ 
training experiences, by analysing the differences in approaches between the two 
countries.    
Following this introduction, the report sets out the study’s methodology in Chapter 2 
(research instruments, methods, samples, analysis and ethics). The ten research 
sites are also described in this chapter using pictures and ethnographic narrative. 
These extensive field trips reflect the productivity of my visit and support the 
subjective adequacy, or robustness, of the samples in terms of the number of sites 
visited and people interviewed and the time spent researching in the field.  
Chapter 3 presents the results and a discussion of the findings. Relevant supporting 
literature is used to analyse the results, which are grouped under the following two 
headings: ‘Importance of plumbing to public health’ and ‘Importance of high-quality 
training and progression opportunities’. The final chapter four draws some 
conclusions and gives some implications and recommendations for change. 

2 Methodology 

2.1 Introduction 

This chapter discusses the research instrument (me), the sites, samples and the 
type of knowledge that emerged from the research activity along with the credibility 
of the research and research ethics.  
Most scientific studies involve some type of instrumentation, and this one is no 
different. However, the instrument employed here was me, and I am not neutral, 
valid or reliable. Validity and reliability are terms not suited to the type of interpretive 
(qualitative) research conducted for this study. This report’s purpose was rather to 
produce a credible deeper understanding of the issues under scrutiny, which would 
have been difficult to capture through other research measures, such as remote 
surveys or other statistical types of research.  
Rather than hide my interests and position in the research, therefore, they are made 
explicit in this chapter. I also introduce the reader to the Further Education (FE) and 
socio-economic contexts relating to plumbing training in England in the period 
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immediately preceding the Hong Kong study. This study and its methodology have 
been informed by my doctoral study on English plumbing training (Reddy, 2014).  

2.2 About the research instrument  

As a registered plumber and subsequently master plumber, I worked in domestic 
plumbing and heating for over thirty years. For much of this time, I also taught 
plumbing, mainly part-time in the evenings, in the English FE sector. Just over a 
decade ago, I became interested in education, which led to an interpretive research 
study of plumbing training and culminated in a Philosophy Doctorate (PhD) in 
education. A key reason for undertaking such a study was my concern over the 
quality of full-time plumbing courses and apprenticeship training in college and work 
contexts.  
My PhD study explored teachers’ and students’ perceptions and experiences of both 
full-time college courses and apprenticeships in plumbing in order to deepen our 
understanding of these particular types of vocational preparation. Ethnographic 
snapshot observations were recorded during lessons in three FE colleges and at the 
workplaces of five plumbing students, and formal 1:1 semi-structured interviews 
were conducted with 15 tutors and 14 students. The data were thematically 
analysed, and three key findings emerged from the many issues that the study 
identified relating to the opportunities offered and the challenges posed by the 
different pathways into plumbing: 

1. There was strong evidence of a dislocation between theoretical and practical 
learning both within the college setting for full-time students and between the 
workplace and college settings for apprenticed learners. This had implications 
for the quality of plumbing learning in terms of students having difficulties 
making meaning from the curricula, which impacted on their levels of 
motivation.  

2. The study revealed the importance of supervised work experience that was 
centred on long-term knowledge acquisition and relationship development for 
apprentices with support from their college tutors and co-workers.  

3. The findings showed the importance of authentic assessment. It was found 
that simulations in college could not adequately replicate the experience of 
doing the job in the real world. Given the inherent risks and problems regularly 
encountered in the plumbing profession, this signalled significant health and 
safety implications.  

2.3 Approach, sites, data collection, analysis and ethics 

2.3.1 Research approach 

This study may be described as interpretative in that the emergent knowledge is not 
necessarily generalisable but it is nonetheless empirical. It is important because this 
type of knowledge can aid our understanding of plumbing training located within a 
particular socio-economic context (e.g. within a skills shortage or skills oversupply 
context). The key function of my research was located in its relevance to legitimate 
public concerns, such as health and safety and the training of plumbers, and in its 
ability to provide information that may be judged to be credible (Hammersley, 1992). 
Research credibility indicates that the findings are believable and trustworthy and 
that they reflect the participants’ experiences of phenomena whilst giving one of 
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many plausible interpretations from the data (Laverty, 2003; Corbin and Strauss, 
2008). Corbin and Strauss (2008) preferred to use the term ‘credibility’ when talking 
about interpretive research as a way of eschewing the dogmatism of truth. In relation 
to the criterion for the research findings to be trustworthy, Bruyn (in Layder, 1998: 
85-86) introduced the notion of ‘subjective adequacy’. This refers to methodological 
issues, such as length of time spent studying the phenomena, the degree of intimacy 
achieved and the number of different vantage points from which the objects of 
research were studied. 

2.3.2 Sites 

The research samples were neither representative nor random. I interviewed and 
met with professionals and other workers who were chosen by CIPHE-HKB in 
relation to my documented requests via the World Plumbing Council (WPC) 
Scholarship. The data were gathered at ten key sites over a continuous 17-day 
period in Hong Kong from a diverse range of participants in different educational and 
work settings. The ten sites are listed below (see Section 2.4 for samples):  

Higher education institutions 
1. The Hong Kong Polytechnic University – I attended several lectures on 

Plumbing Engineering, was given a tour of the campus and observed their 
Professional Construction provision. I shared my own practice of 
Facebook Pedagogy with postgraduate engineers and plumbing experts. 

2. The Hong Kong College of Technology – I learned about the Master of 
Science in Plumbing degree programme and looked at their information 
technology facility. I shared my own practice of Facebook Pedagogy 

3. City University of Hong Kong – I attended a lecture on CIPHE-HKB 
Chartered Engineer options followed by a meeting with Dr Henry Hung 
and HKCIPHE branch members. 

Further education colleges 
4. Vocational Training Council (VTC) – I observed their general pre-

apprenticeship provision and plumbing apprenticeship college facilities and 
was given a tour of their workshops and classrooms. I also conducted 
interviews with some of the teachers and younger students. 

5. Plumbing Technology Student Association (PTSA) – I observed the 
plumbing assessments for licensed plumber status and other training 
activities. I was given a tour of their workshops, assessment centre and 
classrooms. I conducted informal interviews with staff and adult students. 

6. Construction Industry Council (CIC) – I observed adult (over 18 years of 
age) trainees on 90-day preparatory ‘access to construction industry’ 
building site training. I was given a tour of their workshops and conducted 
informal interviews with teachers and adult students. 

Workplaces 
7. Ridgid Plumbing Company Ltd - field trip to live building site 
8. Kitson Plumbing Company Ltd – introduction to new technologies 
9. JF Thermal Systems – field trip to two air-source heat pump installations 
10. Cinotech Consultants Limited - Interview with Dr H. F. Chan concerning 

lead in Hong Kong’s water supply 
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2.3.3 Data collection  

My data collection objective was to engage in both detailed observations and 
interviews with key informants, as recommended by Charmaz (2006), in order to 
build up as complete a picture as possible. Interviews alone fail to constitute the 
entire reality of an educational setting or event. The interview questions used were 
similar to those used in Reddy (2014) and were aimed at collecting data on (i) the 
curricula and the relations between theory and practice in Hong Kong colleges, (ii) 
supervision and the length of time apprentices spent at work and (iii) plumbing 
assessment. For some of the interviews with the plumbing and engineering 
professionals, I asked questions that addressed criteria specified by the World 
Plumbing Council Scholarship, such as the requirement to investigate plumbing 
materials and their contact with the water supply. Throughout all of the visits, 
sessions, meetings and interviews, an English person took notes while I discussed 
matters of plumbing and training with participants. These scratch notes were later 
transcribed into more detailed field notes. This process allowed me to become 
involved in conversations, discussions and questioning without the distraction of 
note-taking. The field observations were ‘ethnographic snapshots’ in that I undertook 
‘a descriptive and explanatory snapshot of reality’ at the events at the research sites 
in the study (Crabtree & Millar, 1992: 3).  

2.3.4 Analysis 

The data from the observations in Hong Kong (photographs, notes and 
supplementary documentation) were analysed in a thematic way. This involved 
searching for themes that could be considered to be the dominant traits of the 
phenomena under study (Teddlie & Tashakkori, 2009), based on the WPC 
scholarship’s promotion of continued learning about plumbing training and the types 
of plumbing systems and issues facing plumbers in other countries. The thematic 
approach generates emergent themes evolving from the study of specific pieces of 
information that the investigator has collected (Teddlie & Tashakkori, 2009). Two 
major principles in thematic analysis were used, which are described by Spradley (in 
Teddlie & Tashakkori 2009: 253): 

1. The ‘similarity principle’ states that the meaning of a symbol can be 
discovered by finding out how it is similar to other symbols  

2. The ‘contrast principle’ states that the meaning of a symbol can be discovered 
by finding out how it is different from other symbols. 

2.3.5 Ethics 

When undertaking any research project, the researcher must be alert to the ethical 
issues that may need to be addressed. Simons (in Pring, 2000: 142) described the 
ethics of educational research as ‘the rules of conduct that enable us to operate 
defensibly in the political contexts in which we have to conduct educational 
research’. The permissions for entry, interaction and photographs of students, 
teachers, workers and academics were well planned and agreed both prior to and 
during the study. It was important that none of the participants in this study should 
experience any harm or distress as a consequence. 
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2.4 Fieldwork 

2.4.1 Introduction 

The following section describes the fieldwork I carried out at ten different sites in 
Hong Kong. These are divided into three groups: HE institutions, FE vocational 
colleges and workplaces. 

2.4.2 HE institutions 

The following section reports on my visits to HE institutions in Hong Kong. 

2.4.2.1 Hong Kong Polytechnic University 

I was made very welcome at the HKPolyU. In addition to being shown around the 
‘Industrial Centre’ relating to construction and engineering, I also attended lectures 
given by high-ranking professionals and plumbing engineering experts.  

 

Figure 4 Hong Kong Polytechnic University 

The lectures were on topics relating to plumbing design, and they formed part of the 
Professional Diploma Course in Public Health and Plumbing Engineering. The 
CIPHE logo was visible at every lecture. The lectures were attended by up to 
seventy students, including highly qualified engineering doctors, chartered 
engineers, sanitary engineers and scientists. The speakers I observed included: 

Mr Kenneth Chan, chairman of the CIPHE-HKB (2015-2016). This interesting 
lecture included regulations, guidelines, testing and commissioning for 
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