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5Learning Outcomes

Have the insight into the requirements of 
SK, SP and TA defined by the IEA

Map the courses of a programme to fulfil 
the requirements of SA defined by the 
IEA; and

Design an assessment/ activity that 
address SP and TA

1
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At the end of the workshop, participants are able to



TERMINOLOGIES

• Graduate Attributes (PO1-PO12)SA=PO 
• Knowledge Profile SK 

SP
• Broadly-defined Engineering Activities TA

• Broadly-defined Engineering Problem



Programme outcomes (SA)
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Components indicative of the 
graduate's potential to acquire 
competence to practise at the 
appropriate level.

GRADUATES who could enter 
employment and be fit to 
undertake a programme of 
training and experiential 
learning leading to professional 
competence or to be Eng. 
Technologist.

Programme Outcomes describe what students are expected to know and be able
to perform or attain by the time of graduation. These relate to the skills,
knowledge, and behaviour that students acquire through the programme.

EAC (2020)
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WA
PROFESSIONAL 

ENGINEERING GRADUATES 
are expected to work with 

Complex Engineering 
Problems 

Complex Engineering Problems 
(Engineer)

Requires in-depth knowledge 
that allows a fundamentals-

based first principles analytical 
approach

Complex Engineering 
Activities or Projects

TECHNOLOGIST GRADUATES
to work with Broadly Defined 

Engineering Problems 

Broadly Defined Problems 
(Technologist)

Requires knowledge of principles 
and applied procedures or 

methodologies

Broadly Defined Engineering 
Activities or Projects

DA
TECHNICIAN GRADUATES
to work with Well-Defined 

Engineering Problems 

Well-defined Problems 
(Technician)

Can be solved using limited 
theoretical knowledge, but 
normally requires extensive 

practical knowledge

Well-defined Engineering 
Activities or Projects

TA



Engineering
Knowledge

Problem 
Analysis

Design/
Development of 

Solutions

Investigation Modern Tool 
Usage

The Engineer 
and Society

Environment 
and 

Sustainability

Ethics Individual and 
Team work

Communication

Project 
Management 
and Finance

Lifelong learning

11

12 PO Trays



New Graduate Attribute Profiles
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12 POs to 11 POs - element SDG 



New Graduate Attribute Profiles
13



New Graduate Attribute Profiles
14
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What differentiate between Engineer, Engineering 
Technologist & Engineering Technician??

WA – able to design & 
develop the car from 

scratch 
SA – able to modify & 

improve the car 
performance from available 

products/materials

DA – able to operate & maintain the car performance
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A large portion of the available engineering positions need conceptually based engineers. As industry
continues to progress, more and more technicians are needed with hands-on abilities to create electronic
products and industrial control systems based on electronic systems. This type of engineer is often referred to
as an “engineer practitioner” or “electronics technician”.

An Electrical Engineering degree is the more traditional path to a professional engineering career and is the
form of degree most typically offered within engineering colleges across the nation and most recognizable by
other engineering professionals across the globe. EE programs typically require more math, science and core
engineering theory than is required in the EET program. In the event that you may want to pursue graduate
studies or research in the future, the EE program will give you the greatest versatility in choosing among
opportunities.

Electrical Engineering Technology focuses primarily on the applied aspects of engineering aimed at preparing
graduates for practice in industry. For those who may have struggled a bit with math and science courses in
high school but are still interested in a career in applied Electrical Engineering, an EET degree is an
alternative. Other students are simply more interested in applied production and construction than in design,
development, prototyping and analysis.
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Eng. Tech.

Eng. Tech.

Eng. Tech.

Engineering Engineering



KNOWLEDGE PROFILE 
(SK)



KNOWLEDGE PROFILE (SK)
(Hanrahan, 2012; IEA, 2013; Horden, 2014)
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 The broad characteristics of the different components
of the knowledge embodied in a programme.

 To provide additional guidance on curriculum design
& review.

• The differences of the 8 components.
• Relationship between engineering specialist knowledge, 

engineering fundamentals, natural sciences and 
mathematics.



ENGINEERING 
KNOWLEDGE

It is important to design the curriculum that meet the purpose 
of Engineering Technologist Graduate 



WA = Requires in-depth 
knowledge that allows a 
fundamentals-based first 

principles analytical approach

• WK1- natural sciences
• WK2 – mathematics
• WK3 – engineering 

fundamentals
• WK4 – specialist 

knowledge
• WK5 – engineering 

design
• WK6 – engineering 

practice
• WK7 – comprehension
• WK8 – research

literature

SA = Requires knowledge of 
principles and applied 

procedures or methodologies

• SK1- natural sciences
• SK2 – mathematics
• SK3 – engineering 

fundamentals
• SK4 – specialist 

knowledge
• SK5 – engineering 

design
• SK6 – engineering 

technologies
• SK7 – comprehension
• SK8 – technological

literature

DA = Can be solved using 
limited theoretical knowledge, 

but normally requires 
extensive practical knowledge

• DK1- natural sciences
• DK2 – mathematics
• DK3 – engineering 

fundamentals
• DK4 – specialist 

knowledge
• DK5 – engineering 

design
• DK6 – practical

engineering 
knowledge

• DK7 – comprehension



New IEA Knowledge Profile (soon)
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New IEA Knowledge Profile (soon)23
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KNOWLEDGE WK SK DK

Natural sciences
A systematic, theory-based understanding 
of the natural sciences applicable to the 
discipline.

A systematic, theory-based understanding of the 
natural sciences applicable to the sub-
discipline

A descriptive, formula-based understanding 
of the natural sciences applicable in a sub-
discipline

Mathematics

Conceptually-based mathematics, 
numerical analysis, statistics and formal 
aspects of computer and information 
science to support analysis and modelling 
applicable to the discipline.

Conceptually-based mathematics, numerical 
analysis, statistics and aspects of computer and 
information science to support analysis and use 
of models applicable to the sub-discipline

Procedural mathematics, numerical 
analysis, statistics applicable in a sub-
discipline

Engineering 
fundamentals

A systematic, theory-based formulation of 
engineering fundamentals required in the 
engineering discipline.

A systematic, theory-based formulation of 
engineering fundamentals required in an 
accepted sub-discipline

A coherent procedural formulation of 
engineering fundamentals required in an 
accepted sub-discipline

Specialist 
Knowledge

Engineering specialist knowledge that 
provides theoretical frameworks and bodies 
of knowledge for the accepted practice 
areas in the engineering discipline; much is 
at the forefront of the discipline.

Engineering specialist knowledge that 
provides theoretical frameworks and bodies of 
knowledge for an accepted sub-discipline 

Engineering specialist knowledge that 
provides the body of knowledge for an 
accepted sub-discipline

Engineering 
Design

Knowledge that supports engineering 
design in a practice area.

Knowledge that supports engineering design  
using the technologies of a practice area 

Knowledge that supports engineering 
design based on the techniques and 
procedures of a practice area

Engineering 
Practice

Knowledge of engineering practice 
(technology) in the practice areas in the 
engineering discipline.

Knowledge of engineering technologies
applicable in the sub-discipline

Codified practical engineering knowledge
in recognised practice area.

Comprehension

Comprehension of the role of engineering in 
society and identified issues in engineering 
practice in the discipline: ethics and the 
professional responsibility of an engineer to 
public safety; the impacts of engineering 
activity: economic, social, cultural, 
environmental and sustainability.

Comprehension the role of technology in 
society and identified issues in applying 
engineering technology: ethics and impacts: 
economic, social, environmental and 
sustainability 

Knowledge of issues and approaches in 
engineering technician practice: ethics, 
financial, cultural, environmental and 
sustainability impacts

Research 
literature

Engagement with selected knowledge in 
the research literature of the discipline.

Engagement with the technological literature of 
the discipline



K1 Natural Sciences
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K2

K3 Engineering 
Fundamentals

K4 Specialist Knowledge

Build on

Rely on

Re
ly
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n

K5 Engineering Design

K6 Engineering Practice

K7
Comprehension of the role of 

engineering in society and identified 
issues in engineering practice

K8 Literature

Conceptual – What or Why
Knowledge

Contextual – Know How
Application of Knowledge

Sourcing of Knowledge



ETAC Graduate Attributes 2020

Apply knowledge of mathematics, science, engineering 
fundamentals and an engineering specialisation to defined 
and applied engineering procedures, processes, systems or 
methodologies. (SK1, SK2, SK3, SK4)

PO2 - Problem 
Analysis

Identify, formulate, research literature and analyse broadly-
defined engineering problems reaching substantiated 
conclusions using analytical tools appropriate to their 
discipline or area of specialisation. (SK1, SK2, SK3, SK4)

PO3 -Design/
Development of 

Solutions

Design solutions for broadly-defined engineering 
technology problems and contribute to the design of 
systems, components or processes to meet specified needs 
with appropriate consideration for public health and safety, 
cultural, societal, and environmental considerations. (SK5)

PO4 -Investigation

Conduct investigations of broadly-defined problems; 
locate, search and select relevant data from codes, data 
bases and literature, design and conduct experiments to 
provide valid conclusions. (SK8)

PO5 - Modern Tool 
Usage

Select and apply appropriate techniques, resources, and 
modern engineering and IT tools, including prediction and 
modelling, to broadly-defined engineering problems, with 
an understanding of the limitations. (SK6)

PO6 - The Engineer 
and Society

Demonstrate understanding of the societal, health, safety, 
legal and cultural issues and the consequent responsibilities 
relevant to engineering technology practice; and solutions 
to  broadly-defined engineering problems (SK7)

ETAC Graduate Attributes 2020

PO7 -Environment 
and Sustainability

Understand the impact of engineering technology 
solutions of broadly defined engineering problems in 
societal and environmental context and demonstrate 
knowledge of and need for sustainable development. 
(SK7)

PO8 - Ethics
Understand and commit to professional ethics and 
responsibilities and norms of engineering technology 
practice. (SK7)

PO9 - Individual 
and Team work

Function effectively as an individual, and as a member 
or leader in diverse technical teams.

PO10 -
Communication

Communicate effectively on broadly-defined 
engineering activities with the engineering community 
and with society at large, by being able to 
comprehend and write effective reports and design 
documentation, make effective presentations, and 
give and receive clear instructions;

PO11 - Project 
Management and 

Finance

Demonstrate knowledge and understanding of 
engineering management principles and apply these 
to one’s own work, as a member and leader in a team 
and to manage projects in multidisciplinary 
environments.

PO12 - Lifelong 
learning

Recognize the need for, and have the ability to 
engage in independent and life-long learning in 
specialist technologies.

PO1 -Engineering 
      Knowledge



GRADUATE ATTRIBUTES (Keywords) WA-WK’s WP/EA SA-SK’s DA-DK’s
1. Engineering Knowledge WK1-WK4 WP SK1-SK4 DK1-DK4
2. Problem Analysis WK1-WK4 WP SK1-SK4 DK1-DK4
3. Design/Development of Solutions WK5 WP SK5 DK5
4. Investigation WK8 WP SK8 -
5. Modern Tool Usage WK6 WP SK6 DK6
6. The Engineer and Society WK7 WP SK7 DK7
7. Environment and Sustainability WK7 WP SK7 DK7
8. Ethics WK7 SK7 DK7
9. Individual and Team work
10. Communication EA TA
11. Project Management and Finance

12. Life Long Learning

PROFESSIONAL 
ENGINEERING GRADUATES -

Complex Engineering 
Problems 

TECHNOLOGIST 
GRADUATES - Broadly 
Defined Engineering 

Problems 

TECHNICIAN 
GRADUATES - Well-
Defined Engineering 

Problems 

Assessments Provide Adequate Feedback To The Programme To Identify Strengths And Weaknesses For CQI

SP
SP
SP
SP
SP
SP
SP

SP/TA DP/DA
DP
DP
DP
DP
DP
DP
DP

DA

mfauz
Typewriter
Broadly Defined Engineering Problem, SP :
SP1 + 2SPx: SP2-SP7 (Min 3 SPs)



PO6 Engineers & Society (K7)

PO7 Environment & Sustainability (K7)

PO8 Ethics (K7)

PO1 Engineering Knowledge (K1-4)

PO2 Problem Analysis (K1-4)

PO3 Design (K5)

PO4 Investigation (K8)

PO5 Modern Tools (K6)

PO9 Teamwork

PO10 Communication

PO11 Project Management & Finance

PO12 Lifelong Learning

Required in 
workplace

Responsibilities

Analysis of 
problems & 
synthesis of 
solutions

Knowledge Profile (K)Programme
Outcomes
(PO)

B.D. Engineering 
Problem Solving (SP)

B.D. Engineering 
Activities (TA)



Programme outcomes – SUMMARY
29

The analysis of problems and synthesis of solutions based 
on engineering knowledge supported by engineering tools, 
techniques and methods. 

Engineers & 
Society

Environment & 
Sustainability

Ethics

Responsibilities of engineering practice with 
regards to social, economic, cultural, health, 
safety, regulatory, environmental and 
sustainability issues.

Ethical responsibilities of engineering 
practitioners.

Teamwork Communication
Project 

Management & 
Finance

Individual attributes that are essential in the engineering 
workplace: effectiveness as an individual and in teams, 
communication, engineering management and independent 
learning. 

Lifelong 
Learning

Problem 
Analysis

Design

Investigation

Engineering 
Knowledge

Modern Tools



PO ASSESSMENT MODELS

1
•Accumulated model – ALL courses contributing 

to the PO measurements

2
•Dominating model – SELECTED courses 

contributing to the PO measurements, normally 
accounted in several CORE courses. 

3

•Culminating model – SELECTED FEW usually 
between 3-5 courses contributing to the PO 
measurements, normally conducted during the 
final year of study. 



BROADLY-DEFINED  
ENGINEERING PROBLEMS 
(SP)



Problem Analysis

32



SK / Knowledge Profile  - CHARACTERISTIC
SK

1 Natural Sciences
A systematic, theory-based 
understanding of the natural sciences 
applicable to the sub-discipline

SK
2 Mathematics

Conceptually-based mathematics, 
numerical analysis, statistics and 
aspects of computer and information 
science to support analysis and use of 
models applicable to the sub-discipline

SK
3 Engineering 

fundamentals

A systematic, theory-based formulation 
of engineering fundamentals required 
in an accepted sub-discipline

SK
4 Specialist 

knowledge

Engineering specialist knowledge that 
provides theoretical frameworks and 
bodies of knowledge for an accepted 
sub-discipline 

SK
5 Engineering 

design

Knowledge that supports engineering 
design  using the technologies of a 
practice area 

SK
6 Engineering 

practice

Knowledge of engineering 
technologies applicable in the sub-
discipline

SK
7 Comprehension

Comprehension the role of technology 
in society and identified issues in 
applying engineering technology: 
ethics and impacts: economic, social, 
environmental and sustainability 

SK
8 Technological 

literature
Engagement with the technological 
literature of the discipline

SP / Broadly-Defined Problems - CHARACTERISTIC

SP
1 Depth of 

Knowledge 

SP1 cannot be resolved without 
engineering knowledge at the level 
of one or more of SK4, SK5, and SK6 
supported by SK3 with a strong 
emphasis on the application of 
developed technology 

SP
2 Conflicting 

requirement 

SP2 involve a variety of factors 
which may impose conflicting 
constraints

SP
3 Depth of 

analysis
SP3 can be solved by application of 
well-proven analysis techniques 

SP
4 Familiarity of 

issues 

SP4 belong to families of familiar 
problems which are solved in well-
accepted ways

SP
5 Extent of 

applicable 
codes 

SP5 may be partially outside those 
encompassed by standards or 
codes of practice

SP
6 Extent of 

stakeholder 

SP6 involve several groups of 
stakeholders with differing and 
occasionally conflicting needs

SP
7 Interdepen-

dence
SP7 are parts of, or systems within 
complex engineering problems

BROADLY-
DEFINED 

PROBLEMS 
have 

characteristic 
of SP1 and 

some or all of 
SP2 to SP7 

(ETAC  2020, B-5)
POs SK SP

PO1 – EK SK1-
SK4 X

PO2 – PA SK1-
SK4 X

PO3 –
Design SK5 X

PO4 – I SK8 X

PO5 – MT SK6 X

PO6 – ES SK7 X

PO7 – EvS SK7 X

7 POs ~ SP

mfauz
Typewriter
Broadly Defined Engineering Problem, SP :
SP1 + 2SPx: SP2-SP7 (Min 3 SPs)
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Bloom’s Taxonomy Problem Solving Characteristics 

Bloom’s Taxonomy vs SP Characteristics

Can Bloom’s be used to reflect the Broadly-Defined 
Engineering Problem Characteristics???
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SP1
Depth of 

knowledge 
required 

SP2 
Range of 

conflicting 
requirements

SP3 
Depth of 
analysis 
required

SP4
Familiarity 
of issues

SP5
Extent of 

applicable 
codes

SP6
Extent of 

stakeholder 
involvement 
and level of 
conflicting 

requirements

SP7

Interdepend
ence

    B.D. ENGINEERING
  PROBLEMS –
(SP1 & SOME OR ALL of

  SP2 -SP7)



KEYWORD

Depth of knowledge 
required

SP1 cannot be resolved without engineering knowledge at the level of one or more of SK4, 
SK5, and SK6 supported by SK3 with a strong emphasis on the application of developed 
technology 

Range of conflicting 
requirements SP2 involve a variety of factors which may impose conflicting constraints

Depth of analysis 
required SP3 can be solved by application of well-proven analysis techniques 

Familiarity of issues SP4 belong to families of familiar problems which are solved in well-accepted ways

Extent of applicable 
codes SP5 may be partially outside those encompassed by standards or codes of practice

Extent of stakeholder 
involvement & 

conflicting 
requirements

SP6 involve several groups of stakeholders with differing and occasionally conflicting 
needs

Interdependence SP7 are parts of, or systems within complex engineering problems

BROADLY DEFINED ENGINEERING 
PROBLEMS (SP1-SP7)

  CHARACTERISTICS



SP1
Depth of 

knowledge 
required 

Cannot be resolved without engineering 
knowledge at the level of one or more of SK4, 
SK5, and SK6 supported by SK3 with a strong 
emphasis on the application of developed 
technology.

SK6
Engineering Practice

SK5
Engineering Design

SK4
Specialist Knowledge

SK3
Engineering Fundamentals

M
US

T H
A

VE

37
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Knowledge of 
principles and 

applied 
procedures or 
methodologies  

In–Depth 
Knowledge = 
knowledge 
gained from 

courses/ 
learning 
activities 

beyond the 
introductory 
instructional 

level

The required theoretical knowledge 
to solve problem/develop the 
technology. 

For example,
• Apply theoretical knowledge 

working from principles/ applied 
procedure to establish a workable 
methodologies or technologies.

• Apply some standard formulae or 
theoretical models mixed by 
exposure to similar problems

SP1
38



SP2
Range of 

conflicting 
requirements

Involve a variety of factors which may 
impose conflicting constraints

What 
conflicting 

demands in 
the developing 

a design/ 
technology?

What 
constraints 

are placed to 
resolve the 
problem?

How the constraints were identified
• they may have been part of the 

brief,
• they may have only become 

apparent once they started 
addressing the problem, or

• the brief may have implied or only 
referenced to them loosely.

39



SP3
Depth of 
analysis 
required

Can be solved by application of well-
proven analysis techniques 

Can be 
multiple 
solutions

What are 
guidance/ 
constraints 

given to 
develop the 

solution/ 
design/ 

technology?

Approach to the development of solution/technology
• How was the problem defined?
• Students may have been given clear boundaries 

and specific details of what they had to do, or
they may have had to define some or all of the 
boundaries to the problem themselves and work 
with limited information to decide how the work 
should be carried out

• The problem may have been the one that regularly 
encountered but with slight case-specific 
variations.

40



SP4 Familiarity of 
issues

Belong to families of familiar problems 
which are solved in well-accepted ways

To what extent 
is this problem 

routinely 
encountered 
and resolved 

using well-
understood 
practices?

The problem is a:
• Familiar problem with either:

• Clearly defined methods and/or practices 
used to resolve.

• Some (or many) unique issues that made 
resolution difficulty level increases. 

41



SP5
Extent of 

applicable 
codes 

May be partially outside those 
encompassed by standards or codes of 
practice

How do 
existing 

standards, 
codes dictate 
the solution?

How to analyse/ investigate or develop a solution/ 
design by either:
• Applying engineering skill to address few parts of 

the problem that were not clearly prescribed by 
standards, codes or practices.

• Having to integrate the codes/ standards (in a 
manner consistent with good engineering 
practice) because the problem was so ill-defined 
that it did not fall fully within any specific standards, 
codes or codified engineering practices.

42



SP6
Extent of stakeholder 

involvement and level 
of conflicting 
requirements

Involve several groups of 
stakeholders with differing and 
occasionally conflicting needs

How do 
stakeholder 
interests and 
requirements 
impact on the 

problem?

Are there conflicting requirements? If so, how did you 
interact with affected stakeholders to resolve the 
conflicts?
• Who are your stakeholders?
• What are their interests or requirements ?
• The extent these interests or requirements 

conflicted and/or placed constraints on the 
problem

• How do you manage your stakeholders to resolve 
conflicts, meet their requirements or reach 
satisfactory compromises ?

43



SP7 Interdependence Are parts of, or systems within 
complex engineering problems

The problem is broken down into smaller 
components or sub-problems within 
complex engineering problems, not 

physically but mathematically/procedure.

44



COURSE INTERNAL AUDIT AND 
MODERATION

SK X

SK1 Natural Sciences

SK2 Mathematics

SK3 Engineering 
fundamentals

SK4 Specialist 
knowledge

SK5 Engineering 
design

SK6 Engineering 
practice

SK7 Comprehension

SK8 Technological 
literature

SP X

SP1 Depth of 
Knowledge 

SP2 Conflicting 
requirement 

SP3 Depth of analysis

SP4 Familiarity of 
issues 

SP5 Extent of 
applicable codes 

SP6 Extent of 
stakeholder 

SP7 Interdependence

CHECKLIST

´ PROGRAMME 
OUTCOMES 
MEASURED ARE 
PO1 – PO7 

´ SP1 EVIDENT IN 
ALL PO1 – PO7 

´ CHECK FOR SP2 
– SP7 

´ CHECK FOR SK3 
– WK6

´ REVIEW THE 
QUESTIONS 
CRITICALLY

´ IDENTIFY 
DIFFICULTY 
LEVELS AND 
COMPLEXITY 
CHARACTERIS-
TICS

PO X

PO1 EK

PO2 PA

PO3 DES
IGN

PO4 I
PO5 MT
PO6 ES
PO7 EvS



How to Address Broadly-Defined
Engineering Problems in Assessment 

What type of assessment? 
FYP, IDP/Capstone & IT??  

How about Quiz, Test, Final Exam? 

Is it Possible?  
.



IMPLEMENTING BROADLY-DEFINED ENGINEERING 
PROBLEMS

 Industry-based Integrated Design Project
´ Employed Problem-Based Learning teaching 

method
´ Provides students opportunity to apply their skills 

and knowledge toward developing a robust 
understanding of what it means to be a 
Technologist. 

´ Supports students to make transition from 
classroom-based activities to professional 
communities of practices

´Working with a supervisor from the industry in a type 
of collaboration, students are challenged with a 
real-world problem.

47
SK
SK1 Natural Sciences

SK2 Mathematics

SK3 Engineering 
fundamentals

SK4 Specialist 
knowledge

SK5 Engineering design

SK6 Engineering  
practice

SK7 Comprehension

SK8 Technological literature

SP

SP1 Depth of Knowledge

SP2 Conflicting 
requirement

SP3 Depth of analysis

SP4 Familiarity of issues

SP5 Extent of applicable  
codes

SP6 Extent of stakeholder

SP7 Interdependence



IMPLEMENTING BROADLY-DEFINED ENGINEERING 
PROBLEMS

 Final Year Project 
´Commonly known as industrial-based or practice-

oriented project
´ Best means of introducing an investigative 

research-oriented approach to engineering 
technology studies and sourcing of knowledge 
externally from the real-world

´ Involves review of open technological literature 
which challenges students to interpret new 
information, perform critical analysis, form personal 
opinions and judgements, and learn independently

´Open research literature is one of the assessments 
that employs constructivist technique.

48
SK
SK1 Natural Sciences

SK2 Mathematics

SK3 Engineering 
fundamentals

SK4 Specialist 
knowledge

SK5 Engineering design

SK6 Engineering  
practice

SK7 Comprehension

SK8 Technological literature

SP

SP1 Depth of Knowledge

SP2 Conflicting 
requirement

SP3 Depth of analysis

SP4 Familiarity of issues

SP5 Extent of applicable  
codes

SP6 Extent of stakeholder

SP7 Interdependence



IMPLEMENTING BROADLY-DEFINED 
ENGINEERING PROBLEMS

 Industry Training or Work-based Learning 
´ Provides opportunities for students to engage in 

experiential education, integrating theory with 
work experience

´ Provides students with knowledge base and skills 
to help them translate isolated and abstract 
concepts into practical applications of that 
knowledge.

49 SK
SK1 Natural Sciences

SK2 Mathematics

SK3 Engineering 
fundamentals

SK4 Specialist 
knowledge

SK5 Engineering design

SK6 Engineering  
practice

SK7 Comprehension

SK8 Technological literature

SP

SP1 Depth of Knowledge

SP2 Conflicting 
requirement

SP3 Depth of analysis

SP4 Familiarity of issues

SP5 Extent of applicable  
codes

SP6 Extent of stakeholder

SP7 Interdependence



IMPLEMENTING BROADLY-DEFINED 
ENGINEERING PROBLEMS
 Laboratory experiences 

´ Important elements in engineering education, bridging 
the gaps between engineering theories and real 
practices through cultivation of hands-on skills

´Open-ended approach –
 The problem may have multiple solutions and there is no 

obvious solution. 
 Being a subset of problem-based learning, open-ended 

laboratory focuses on student’s ability to execute 
experiments, identify the variables or results or information 
to be collected and identify the appropriate instruments 
for the assigned problem. 

 This approach suits the need to produce engineering 
technology graduates that are self-directed, reflective, 
demonstrate ability to integrate knowledge, think critically, 
practice life-long learning and work collaborative with 
others.

SK
SK1 Natural Sciences

SK2 Mathematics

SK3 Engineering 
fundamentals

SK4 Specialist 
knowledge

SK5 Engineering design

SK6 Engineering  
practice

SK7 Comprehension

SK8 Technological literature

SP

SP1 Depth of Knowledge

SP2 Conflicting 
requirement

SP3 Depth of analysis

SP4 Familiarity of issues

SP5 Extent of applicable  
codes

SP6 Extent of stakeholder

SP7 Interdependence



3

Time constraint

Hassle in marking/assessment 

Design of question

Challenges in the Implementation of 
Broadly-Defined Problem Solving in

Examination

How to make sure that our questions are appropriate for Eng. Tech. level



Examples on Broadly-Defined Engineering Problem 
Solving in Test/ Final Examination



Is this question meet Broadly-Defined Engineering 
Problem??60

SK
SK1 Natural Sciences

SK2 Mathematics

SK3 Engineering 
fundamentals

SK4 Specialist 
knowledge

SK5 Engineering design

SK6 Engineering  
practice

SK7 Comprehension

SK8 Technological literature

SP

SP1 Depth of Knowledge

SP2 Conflicting 
requirement

SP3 Depth of analysis

SP4 Familiarity of issues

SP5 Extent of applicable  
codes

SP6 Extent of stakeholder

SP7 Interdependence



Is this question meet Broadly-Defined Engineering 
Problem??62

SK
SK1 Natural Sciences

SK2 Mathematics

SK3 Engineering 
fundamentals

SK4 Specialist 
knowledge

SK5 Engineering design

SK6 Engineering  
practice

SK7 Comprehension

SK8 Technological literature

SP

SP1 Depth of Knowledge

SP2 Conflicting 
requirement

SP3 Depth of analysis

SP4 Familiarity of issues

SP5 Extent of applicable  
codes

SP6 Extent of stakeholder

SP7 Interdependence



Is this question meet Broadly-Defined Engineering 
Problem??63

SK
SK1 Natural Sciences

SK2 Mathematics

SK3 Engineering 
fundamentals

SK4 Specialist 
knowledge

SK5 Engineering design

SK6 Engineering  
practice

SK7 Comprehension

SK8 Technological literature

SP

SP1 Depth of Knowledge

SP2 Conflicting 
requirement

SP3 Depth of analysis

SP4 Familiarity of issues

SP5 Extent of applicable  
codes

SP6 Extent of stakeholder

SP7 Interdependence
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SK
SK1 Natural Sciences

SK2 Mathematics

SK3 Engineering 
fundamentals

SK4 Specialist 
knowledge

SK5 Engineering design

SK6 Engineering  
practice

SK7 Comprehension

SK8 Technological literature

SP

SP1 Depth of Knowledge

SP2 Conflicting 
requirement

SP3 Depth of analysis

SP4 Familiarity of issues

SP5 Extent of applicable  
codes

SP6 Extent of stakeholder

SP7 Interdependence
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SK
SK1 Natural Sciences

SK2 Mathematics

SK3 Engineering 
fundamentals

SK4 Specialist 
knowledge

SK5 Engineering design

SK6 Engineering  
practice

SK7 Comprehension

SK8 Technological literature

SP

SP1 Depth of Knowledge

SP2 Conflicting 
requirement

SP3 Depth of analysis

SP4 Familiarity of issues

SP5 Extent of applicable  
codes

SP6 Extent of stakeholder

SP7 Interdependence

Example of Broadly-Defined Engineering Problem
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WK
WK1 Natural Sciences

WK2 Mathematics

WK3 Engineering 
fundamentals

WK4 Specialist 
knowledge

WK5 Engineering design

WK6 Engineering  
practice

WK7 Comprehension

WK8 Research literature

WP

WP1 Depth of Knowledge

WP2 Conflicting 
requirement

WP3 Depth of analysis

WP4 Familiarity of issues

WP5 Extent of applicable  
codes

WP6 Extent of stakeholder

WP7 Interdependence

Question

by Dr.T

This is the example of Engineering Question, how to transform it to Engineering 
Technology??
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Rubric



WK
WK1 Natural Sciences

WK2 Mathematics

WK3 Engineering 
fundamentals

WK4 Specialist 
knowledge

WK5 Engineering design

WK6 Engineering  
practice

WK7 Comprehension

WK8 Research literature

WP

WP1 Depth of Knowledge

WP2 Conflicting 
requirement

WP3 Depth of analysis

WP4 Familiarity of issues

WP5 Extent of applicable  
codes

WP6 Extent of stakeholder

WP7 Interdependence



BROADLY-DEFINED 
ENGINEERING ACTIVITIES 
(TA)



SA10 (PO10): COMMUNICATION ~ 
BROADLY-DEFINED ENGINEERING ACTIVITIES (TA)

WRITTEN

VERBAL

SA10

COMMUNICATE 
effectively on 

broadly-defined 
engineering activities
with the engineering 
community and with 
society at large, by 

being able to 
comprehend and 

write effective reports 
and design 

documentation, make 
effective 

presentations, and 
give and receive 
clear instructions

report,
prototype, 
drawings 

presentation,
viva

ENGINEERING 
ACTIVITIES

78



BR
O

A
DL

Y-
DE

FI
N

ED
 

EN
G

IN
EE

RI
N

G
 A

C
TIV

ITI
ES

 –
(s

om
e 

O
R 

A
LL

of
 TA

1-
TA
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TA1

Range of 
resources

TA2
Level of 

interactions

TA3 
Innovation

TA4 
Consequences 
to society & the 

environment

TA5
Familiarity

CAN BE REASONABLY ENCOUNTERED 
DURING IDP & INDUSTRIAL TRAINING



KEYWORD COMPLEX ENGINEERING ACTIVITIES (TA1-TA5) 
CHARACTERISTICS

Range of resources
TA1 Involve a variety of resources (and for this purposes resources 
includes people, money, equipment, materials, information and 
technologies) 

Level of interactions TA2 Require resolution of occasional interactions between technical, 
engineering and other issues, of which few are conflicting

Innovation TA3 Involve the use of new materials, techniques or processes in non-
standard ways

Consequences to 
society and the 

environment 
TA4 Have reasonably predictable consequences that are most 
important locally, but may extend more widely

Familiarity of issues TA5 Require a knowledge of normal operating procedures and 
processes 



TA1 Range of 
resources

Involve a variety of resources (and for this 
purposes resources includes people, 
money, equipment, materials, information 
and technologies) 

Negotiate 
adequate 

resources eg
personnel, 

funding, 
equipment, 

authorisations 
to undertake 

work materials

What 
resources 

were 
available to 

help you 
carry out this 
engineering 

activity?

Develop plans (including budgets) to 
schedule availability of resources for 

allocation when required to meet 
project timelines and financial 

commitments.

Report work progress against 
schedule – work-flow plans, budgets, 

overall project performance 
objectives and provide projections 
on work completion to target times 

and budget

81



TA2 Level of 
interactions

Require resolution of occasional 
interactions between technical, 
engineering and other issues, of which few 
are conflicting

What 
unforeseen 
engineering 
issues arose 
during the 

execution of 
the project ?

What are the 
engineering 

issues or other 
issues that 

could impact 
on engineering 
matters related 
to the project -
the expected 
outset of the 

project ?

Prior to commencing the work 
to ensure all the engineering 

issues are resolved or 
scheduled to be resolved to 

meet project plan targets, i.e., 
identify the potential risks with 

the respective proposed 
solution.
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TA3 Innovation
Involve the use of new materials, 
techniques or processes in non-standard 
ways

What new 
techniques, 
materials or 

processes can 
be utilised in 
the project, 

feasibility study 
(technical & 
economy), 
literature 
review ?

How do the proposed approach 
improve the efficiency, effectiveness or 

quality of work? Such as ROI, quality, 
economy and sustainability.

What are the creative solutions and out 
of the box thought processes 

undertaken/happened to promote 
innovation ? 
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TA4
Consequences 
to society and 

the 
environment

Have reasonably predictable 
consequences that are most important 
locally, but may extend more widely

What are the impacts of 
the engineering solution 

on the society and 
environment?

Who is affected and how?

84



TA5 Familiarity Require a knowledge of normal operating 
procedures and processes 

To what 
extent is the 

previous 
experiences 

routinely 
encountered 
and resolved 

using well-
understood  
practices?

The experience is a:
a. New experience which is not previously or 

only rarely encountered.
b. Familiar experience with either:

• Clearly defined approaches and/or 
practices used to resolve.

• Some (or many) unique issues that made 
communication difficulty level increases. 
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INTERNAL AUDIT AND MODERATION

A X

TA1 Range of 
resources

TA2 Level of 
interactions

TA3 Innovation

TA4
Consequences 
to society and 
the environment

TA5 Familiarity

CHECKLIST

´ PROGRAMME OUTCOME 
MEASURED IS PO10

´ CHECK FOR TA1-TA5 
´ CHECK THE WRITTEN 

EVIDENCES AGAINST THE 
RUBRICS

´ CHECK THE RUBRICS 
AGAINST THE EXPECTED 
ORAL PRESENTATIONS

´ IDENTIFY THE BROADLY-
DEFINED ENGINEERING 
ACTIVITIES 
CHARACTERISTICS

PO X

PO10 COMM

RUBRIC 
DESIGN
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