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Abstract— Engineering education is central to technology 

creation and economic growth. It is a major contributor to 

human welfare. It is based on pure science, mathematics, and 

technology. It is about analyzing, modeling, and proposing 

solutions to day-to-day problems taking into consideration 

various constraints, such as, laws of nature, optimized cost and 

time, regulations and politics, and culture and ethical values. 

This paper focuses on the effect of changing curricula on 

engineering education and engineering graduates. We will 

present in detail the scenario of engineering programmes in the 

South Pacific, accompanied with real survey data. 
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I.  INTRODUCTION  

In the past, engineering education was a combination of 
lectures tied-up closely to industrial practice, and lecturers 
mainly consisted of experienced engineers and engineering 
consultants. In the 1950s, engineering curricula worldwide 
started to evolve emphasizing more on the mathematical and 
scientific foundations of engineering. In the following years, 
external-funding opportunities for research became more and 
more available to academic and higher education institutions 
started to appoint staff based on their potential research areas 
[1].  

In the 1990s, industry started to voice non-satisfactions 
with new engineering graduates, and inadequate preparation for 
real industrial jobs, a phenomenon acknowledged by academic 
institutions as well. In addition, evidence began to emerge 
showing that current teaching methodologies were ineffective 
for promoting learning and the acquisition of critical thinking 
and problem-solving skills. Academic institutions began to 
offer compulsory teaching strategy workshops to their lecturers 
involving hundreds of previous traditional engineering staff in 
education reform.  

Around the same time, accreditation bodies around the 
world began to adopt new criteria for accrediting engineering 
programmes; nontraditional teaching methods are to be 
adopted in the classroom to address technical, managerial, 
financial, and social outcomes [1].  

Several schools around the world began to transform their 
first and second year engineering courses; integrating pure 
science and math courses, traditionally taught in isolation, and 
emphasizing their interrelationships and applications to 
engineering problems. For instance, in several engineering 
departments at the University of Queensland in Australia, one 
or two project courses that integrate the material covered in 

parallel traditional courses are taught in year of the engineering 
curricula. 

On the other hand, some universities around the world have 
made research and graduate student training their top priority. 
All academic staff should do quality research and publish high 
standard journal articles if they want to move up the academic 
ranks and get promoted [2].  

Obviously, it would take some commitment of resources, 
time, effort, and behavior adjustment of administrators, 
academic and technical staff, in order to improve teaching 
without sacrificing research quality.  

The benefits of evolving engineering education are 
unquestionable to the graduates, to the industry, and to the 
society in general. In this work, we discuss the effect of 
changing curricula on engineering education and engineering 
graduates. In the following section, we present an overview of 
the scope of engineering in the South Pacific. 

II. SCOPE OF ENGINEERING 

The University of the South Pacific (USP) has been 
offering an engineering technology degree (Bachelor of 
Technology, BTech) since 1996. Based on the market demands 
and the resources available at USP two specializations 
(electrical/electronic and mechanical/manufacturing) were 
offered. The Bachelor of Technology degree was renamed to 
Bachelor of Engineering Technology (BETech) in 2002 and 
four units were added to the degree in 2007. 

Over the past eleven years, USP has had numerous 
consultations with external stakeholders regarding the 
development of a professional Bachelor of Engineering (BE) 
programme. This has been in the form of a colloquium (in 
2001), communication with accrediting bodies and external 
agencies, and surveys. 

The 2001 colloquium with the theme “Engineering in the 
South Pacific” was held at USP. The BE programmes that were 
proposed included: electrical/ electronics, mechanical/ 
manufacturing, environmental/ civil, marine, and mechatronics. 
There was a general consensus of support for the BE by the 
industry representatives. However, funding the development 
and offering of these programmes was a major issue at that 
time and led to the proposal being “shelved”. 

Consultations with the Institution of Professional Engineers 
New Zealand (IPENZ) have been taking place since 2006. 
Since New Zealand is a signatory to the Washington Accord, 
IPENZ accredits tertiary-level engineering qualifications. USP 
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would need to go through IPENZ to accredit its engineering 
degrees.  

Professor Bob Hodgeson, an expert in the IPENZ 
accreditation process, has been appointed an Adjunct Professor 
to assist with the accreditation process. He has taken a tour of 
the USP engineering education facilities and made 
presentations regarding the accreditation process. 

In order to gauge the relevance and need for professional 
engineers in the Pacific region, questionnaires were given to 
relevant organizations in 2010. Twenty nine companies (public 
sector and private industries) responded to the survey. These 
companies encompassed fields such as electronics and 
communications, electrical power generation and distribution, 
manufacturing and civil engineering. The respondents 
overwhelmingly supported USP’s plans for mounting the BE 
programme with majority rating it as an excellent idea. Ninety 
percent of the respondents believed there is a growing need for 
professional engineers in the region. 

Table I summarizes the demand for separate disciplines in 
engineering. There is a high demand for civil, mechanical, and 
electrical and electronic engineering. 

 

TABLE I: Demand for engineering disciplines 

Discipline Demand 

Chemical Low 

Civil High 

Marine Low 

Mechanical High 

Mechatronic Low 

Electrical & Electronic High 

 

TABLE II: Demand for electrical and electronic engineering disciplines 

Discipline Demand 

Communication High 

Computer Medium 

Power High 

Microelectronics Low 

 

The electrical and electronic discipline is further divided 
into more specific areas of need in Table II. There is a high 
need for communication and power system engineers and a 
medium need for computer engineering.  

A regional needs analysis was conducted by the South 
Pacific Engineers Association (SPEA) in mid-2010 [3]. 
Table III shows the results of the regional needs analysis. 
These results have similar trends to survey conducted by USP 
(Table I and Table II) for all disciplines.  

 

TABLE III: Demand for engineers in the South Pacific 

Discipline Demand 

Chemical Medium 

Civil High 

Mechanical Medium 

Electrical High 

To minimize the resource constraints on USP, the two 
BETech specializations (electrical/ electronic and mechanical/ 
manufacturing) were extended to four year programmes. This 
is also a favorable option based on the discipline demands 
shown in Table I and Table III. 

III. CURRICULA ANALYSIS 

A. BTech (20 unit) 

The BTech degree consisted of 20 units in engineering 
technology which was offered at USP from 1996 to 2007. All 
20 units in the electrical/electronic discipline were compulsory 
with no optional courses. Each unit had 8 contact hours (4 
hours lectures, 3 hours lab, 1 hour tutorial) per week [4]. 

All USP degrees were structured on a 20 unit system which 
consisted of 8 first year, 6 second year and 6 third year units 
(8-6-6). This USP degree structure acted as a restrictive ceiling 
in terms of the number of units in the degree. The degree also 
required students to complete 10 weeks of Industrial Work 
Experience (IWE). 

B. BETech (24 unit) 

The BETech degree was a 24 unit degree in engineering 
technology which was offered at USP from 2008 with its last 
intake in 2011. All 24 units in the electrical/electronic 
discipline were compulsory with no optional courses. 

The structure of the degree consisted of 8 first year, 8 
second year and 8 third year units (8-8-8). The requirement to 
have 10 weeks of IWE was converted to 400 hours [5]. 

In comparison to the BTech (20 unit), each unit had similar 
contact hours to its predecessor, with the only exception being 
that lecture hours were reduced from 4 to 3 hours per week. 

Given that the school’s end goal was to eventually offer an 
accredited BE programme, this 24 unit BETech degree was in 
essence mounted as the first 3 years of the BE programme 
instead of a proper accredited (Dublin Accord) BETech. 

The clear advantage of the 24 unit BETech degree is that it 
had 62.5% (15/24) Engineering content as compared to the 
55% (11/20) of its predecessor. 

C. BE 

The BE programme curriculum is being developed based 
on the IPENZ graduate attributes [6] and USP generic graduate 
attributes [7]. The main subject areas of focus in the USP BE 
degree are systems, control, and power. The units in first three 
years of the BE degree are closely aligned with the 24 unit 
BETech degree. In the fourth year, generic courses such as 
engineering ethics and project management are covered in 
addition to the usual year long engineering project course. 
Students specialize in either power or systems and control by 
choosing an optional course in each semester. 

Table VII shows the seven main areas (program outcomes) 
that the USP generic graduate attributes have been classified 
into. Communication is subdivided into writing and speaking. 
Each attribute has a criteria list which is assessed at benchmark 
(B), milestone (M), and academic excellence (A) levels. In a 
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similar manner, the IPENZ graduate attributes were utilized to 
add three programme specific outcomes. Table IV shows these 
outcomes and their criteria. Each attribute has a developmental 
rubric [8] and the engineering management rubric is shown in 
Table VIII as an example. 

 

TABLE IV: Three main areas of programme specific graduate attributes 
for the BE electrical and electronics degree. 

Criteria Engineering 

Knowledge & 

Skills 

Engineering 

Design & 

Development 

Engineering 

Management 

1 Engineering 

terminologies 

Formulation of 

problem 

Project 

management 

2 Computational 
& analytical 

skills 

Research & 
brainstorming 

Business 
management 

3 Mathematical 
modelling 

Conceptualization 
of possible 

solutions & design 

 

4 Practical skills Analysis & risk 

assessment 

 

5  Development & 

implementation of 

solution 

 

6  Testing & 
modification 

 

 

TABLE V: Summary of BE electrical/ electronics degree curriculum map. 

Attribute Year 1 Year 2 Year 3 Year 4 

Critical thinking B1-B5 B1-B5, 

M1-M5 

B3-B5, 

M1-M5, 

A1-A5 

M1-M5, 

A1-A5 

Writing B1-B4, 

M1-M4 

B1-B4, 

M1-M4 

B1-B4, 

M1-M4, 

A1-A4 

M1-M4, 

A1-A4 

Speaking B1-B3 B1-B3 M1-M3, 

A1-A3 

M1-M3, 

A1-A3 

Ethics B1-B4 B1-B4, 

M1-M4 

B1,M1-

M4 

M1-M4, 

A1-A4 

Pacific 

consciousness 

B1-B3 B1-B3 B1-B3 M1-M3 

Creativity B1-B4 B1-B4, 

M2-M4 

B1-B4, 

M1-M3, 

A1-A4 

M1-M4, 

A1-A4 

Professionalism B1-B3, 

M1-M3 

B1-B3, 

M1-M3 

M1-M3, 

A1-A3 

M1-M3, 

A1-A3 

Teamwork B1-B3 B1-B3, 

M1-M3 

B1-B2, 

M1-M3 

M1-M3, 

A1-A3 

Engineering 

knowledge & 

skills 

B1-B4 M1-M4 M1-M4, 

A1-A4 

M1-M4, 

A1-A4 

Engineering 

design & 

development 

B1-B6 B1-B6, 

M1-M3 

M1-M6, 

A1-A6 

M1-M6, 

A1-A6 

Engineering 

management 

 B1 M1-M2 M1-M2, 

A1-A2 

 

A summary of the BE electrical/electronics degree 
curriculum map based on the graduate attributes is shown in 
Table V. A value such as B1 represents criteria 1 at benchmark 
level. Similarly, a value such as M4 represents criteria 4 at 

milestone level. The school is currently in the process of 
revisiting individual courses and making minor changes to 
balance each courses contribution to the programme’s 
outcomes. Ideally, all the outcomes should be developed 
gradually from benchmark level to academic excellence level 
as the degree progresses from year 1 to year 4. 

The content of the USP BE electrical/ electronics 
programme [9] has also been compared to the accredited BE 
degrees offered at University of Auckland [10] and University 
of Canterbury [11]. Table VI shows the percentage match of 
course content for each year of the BE programme.  

USP has a 69% match with University of Auckland in year 
1. University of Auckland offers more engineering 
specializations than USP. Hence, it includes materials science 
and engineering biology and chemistry in the common first 
year. University of Canterbury has a good match with USP for 
the first three years.  

It is important to note that some units offered at second 
year level at USP are offered at third year level at 
Auckland/Canterbury and vice versa. USP is restricted by its 
inability to offer optional courses at third year level. 
Additionally, some content is either compressed into a single 
course or expanded across multiple courses based on our 
subject areas of focus. As expected, due to differing 
specializations, the fourth year content can have a lower match. 

 

TABLE VI: Comparison of the content of the USP BE degree to Auckland 
and Canterbury. 

Institution Year 1 Year 2 Year 3 Year 4 

University of 

Auckland 

69% 75% 75% 50%-75% 

University of 

Canterbury 

81% 75% 87.5% 50%-75% 

 

IV. IMPLICATIONS 

The BE degree in electrical / electronic engineering is 
recommended for students interested in seeking employment in 
industrial, government and private organizations that require a 
strong scientific background. 

Electrical and electronic engineering is an ideal discipline 
for an undergraduate degree, because students carry over the 
reasoning skills and problem-solving strategies developed by 
engineers to day-to-day real problems.  

There are job opportunities in electrical and electronic 
engineering for holders of degrees at all levels. With a BE 
degree, the graduate is more likely to: 

- Work in an industrial or government laboratory.  

- Teach in high school. 

- Engage in development and/or applied research.  

- Work in many other areas that use the critical 

thinking and problem-solving skills. 

 
Graduates with BE degrees in electrical and electronic 

engineering who enter job fields other than engineering and 
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technology generally find that the knowledge, skills, and 
practical training they receive in a four year engineering 
programme helps their career advancement. 

The implications of degree programmes on universities, 
industry, community, and graduates, are highlighted below. 

Implications for employers: 

- University BE graduate projections suggest that if 

present trends continue, by 2016 the South Pacific 

islands will be producing enough electrical and 

electronic engineering graduates to meet workforce 

demands.   

- Local and regional industry may need to provide 

more opportunities for final year BE electrical and 

electronic engineering students to gain the practical 

skills they lack.  

 
Implications for employees: 

- The number of professional electrical and electronic 

engineers will increase and add the most jobs in 

South Pacific islands.  

- A typical full-time employee in Fiji islands with a 

four-year BE degree   earns 65% more than a typical 

full-time employee with only a high school diploma.  

 
Implications for graduates and their families: 

- Today, families are saving less and less money than 

in the past and as the cost of living and tuition fees 

rise, they may have fewer resources to pay for 

university.  

- Students who do graduate from university are 

increasingly entering the workforce with large 

amounts of debt.  

 
Implications for communities: 

- Graduates without a university education are less 

likely to pay taxes. They are more likely to be 

unemployed. 

- The South Pacific’s population will continue to 

become more ethnically diverse. 

 
Implications for academics: 

- Universities will need to provide different 

engineering programmes (i.e. communications 

engineering stream) and laboratory services to meet 

the needs of students from more diverse 

backgrounds.  

- University participation rates for local/regional 

students from low-income families will fall.  

 
Implications for the South Pacific islands: 

- Faced with the costs of recruiting highly qualified 

academic staff from overseas, universities may 

increasingly choose to upgrade their current 

academic staff.  

- There is a wide disparity in the South Pacific 

graduation rates of local/regional and international 

students. 

 

V. CONCLUSIONS 

This paper has discussed 3-year and 4-year degree 
programmes in electrical and electronic engineering and 
evaluated the effect of changing curricula on engineering 
education and engineering graduates. A detailed scenario of 
engineering programmes in the South Pacific, accompanied 
with real survey data, was presented. Statistical analysis and 
comparison of the content of degree programmes at other 
regional universities was presented as well. 

The paper has also investigated the implications of degree 
programmes on universities, industry, community, and 
graduates. 

Moving from a 3-year to 4-year degree programme requires 
acquiring additional of academic and technical staff, new 
laboratory spaces, and developing additional core specialized 
courses offered in face-to-face and/or online distance modes. 
On the other hand, the number of enrolled students is expected 
to increase, generating a greater interest in engineering careers. 
Also, students will have a better understanding of technology 
and the role of professional engineers in the society. 
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TABLE VII: Seven main areas of USP generic graduate attributes. 

 

Criteria Critical 

Thinking 

Communication Ethics Pacific 

Consciousness 

Creativity Professionalism Teamwork 

Writing Speaking 

1 Identification 

of issue(s)/ 
problems 

Content: main 

ideas 

Content Recognise 

ethical 
issues 

Respect for 

Pacific 
citizenship 

Originality Adherence to 

academic 
practices 

Accepts 

responsibility 
and 

contributes 

to team 

2 Selection and 
use of 

information 

Language & 
clarity 

Organization: 
coherence of 

speech 

Develop 
ethical 

perspectives 

Relationship 
between own 

culture and 

rest of world 

Research 
Skills 

Effective time 
management 

Fosters 
inclusive 

group 

dynamic 

3 Appraisal of 

alternative 

perspectives 

Organization 

and style 

Presentation: 

e.g. volume, 

eye contact 

Formulate 

appropriate 

response 

Sustaining 

Pacific 

societies 

Problem 

Solving 

Skills 

Respect for 

chosen 

profession 

Create team 

strategies 

4 Formulation 
of own 

position 

Referencing & 
documentation 

 Demonstrate 
ethical 

awareness 

 Integrate 
traditional 

and modern 

practices for 
Pacific 

society 

  

5 Conclusions 
& outcomes 

       

 

 

 

 
TABLE VIII: Engineering management rubric. 

 

Criteria Benchmark (B) Milestone (M) Academic Excellence (A) 

Project management Identify goals and basic 

project management 

principles to solve broadly 

defined engineering project 

problems 

Set goals and select 

appropriate project 

management principles and 

tools for solving parts of 

complex engineering 

problem. 

Apply appropriate project 

management principles and 

tools for solving complex 

engineering problem and 

articulate goals to team 

members. 

Business management Identify appropriate business 

management principles and 

tools to engineering problems 

Selects appropriate business 

management principles and 

tools to engineering 

problems. 

Apply appropriate business 

management principles and 

tools to complex engineering 

problems. 
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