UNSW Engineering
Education Specification

1. Program Overview

Program Title: Bachelor of Engineering (Honours)

Award Title: Materials Science and Engineering (Honours)

Engineering Discipline: Materials Science and Engineering (Materials Engineering)

The Bachelor of Engineering (Honours) in Materials Science and Engineering, when taken as a
standalone program, is a 4-year (192 UOC) embedded Honours program consisting of the following
components:

1.
2.
3.
4.

Discipline Component (168 UOC) of MATSM1 Materials Engineering specialisation
Free Elective courses (12 UOC)
General Education courses (12 UOC)

ENGG4999 Industrial Training (0 UOC) of 60 days of Industrial Training

Although the program is administered by the Faculty of Science, the degree naming convention and

program structure mirror those of the main 3707 Bachelor of Engineering (Honours) degree offered by

the Faculty of Engineering.

Discipline Focus:

The discipline of Materials Science and Engineering impacts almost every aspect of our daily lives,

such as the remarkable recycled products produced from seemingly end-of-life waste materials, the
ubiquitous concrete and steel in the structures all around us, the novel materials needed for improving

the performance of rechargeable batteries and other clean-energy technologies, and the amazing
biomedical materials that improve our health and extend our life. In this century, sustainability,
environmental impact, and the ongoing quest to improve our health and standard of living lie at the
core of materials development and application.

The UNSW Bachelor of Engineering (Honours) in Materials Science and Engineering prepares materials

specialists to contribute to these societal challenges. The UNSW program is one of the most

contemporary degrees of its kind in Australia, with a strong emphasis on societal impact. The early

stages cover the fundamental scientific principles necessary for understanding the structure,

properties, and performance of all major classes of materials, including metallic, ceramic, polymeric,

composite, and nature-inspired materials. The focus then shifts towards the principles involved in

designing, selecting and processing materials for use in applications that positively impact the world
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around us. Ultimately, the degree program cultivates the necessary professional and socially-aware
mindset required for a successful career as a materials engineer and presents an incredible
opportunity for innovation and progress.

The School of Materials Science and Engineering is ideally positioned to train the next generation of
materials engineering graduates who are passionate about making a positive difference to the world.
The School boasts a team of leading educators and state-of-the-art facilities for teaching, computing,
and materials processing, characterisation, and properties analysis. These resources provide students
with an exceptional education and training environment, preparing them for careers in various sectors,
including aerospace, transportation, defence, construction, mining, electronics, renewable energy, and
biomedical science.

Delivery of the Engineers Australia Stage 1 Competency Standard:

The aim of the Bachelor of Engineering (Honours) in Materials Science and Engineering program is to
produce graduates with the skills required to work as professional materials engineers in Australian
and global industries. This goal, aligned with Engineers Australia Stage 1 Engineering competency
requirements and University graduate attributes, determines both the content and delivery of the
program to ensure the necessary knowledge and skills are achieved. Accordingly, the Program
Learning Outcomes (PLOs) are based on the Stage 1 Engineering Competencies prescribed by
Engineers Australia, and the program serves as an entry-to-practice qualification designed to meet
these standards in the discipline of Materials Science and Engineering.

In Level 1 of the program, the majority of courses are concerned with the fundamental mathematics,
physics, engineering, and chemistry content needed for engineering disciplines in general, and deliver
the key conceptual material and fundamentals of the engineering and physical sciences that underpin
the discipline of Materials Engineering. Alongside this broad fundamental knowledge, students are
given an introduction to the discipline of materials science and engineering in the first-year course
MATS1192, which also gives students a practical introduction to the materials industry (by means of
industry site visits and a student portfolio including a first year "conference"). DESN100 introduces
students to design, creative problem solving and innovation in the broad engineering context.

Courses in Level 2 build on the fundamentals taught in Level 1 and deliver in-depth foundational
technical knowledge in materials science and engineering, including materials structures and
properties, thermodynamics and phase equilibria, and material transport phenomena - diffusion, heat
transfer, and fluid flow. Collectively, the Level 2 courses establish the basic principles, terminology,
and scope of the discipline of Materials Engineering, while also building professional skills through, for
example, group laboratory work and case study reports. The Level 2 mathematics courses MATH2019
and MATH2089 build on the first-year mathematics courses and deliver essential mathematical skills
for engineering problem solving.

Courses in Level 3 continue to deliver in-depth understanding of the materials discipline but with
increasing specialisation of the principal classes of solid-state materials, namely metals, ceramics,
polymers, composites, and coatings. Strong focus is made of the structure-processing-properties-
applications/design paradigm of these materials with particular emphasis on applications to both
commercial manufacturing and fundamental research. As such, these courses tend to deliver more
than earlier courses in the area of engineering application ability. Level 3 also contains a dedicated
management course (MATS3007) which covers key areas relevant to the engineering profession
including career development, professional engineering demeanour, professional practice and role of
representative organisations in the profession (e.g. Engineers Australia, Professionals Australia), basic
economics, marketing and strategic business analysis, project management and risk analysis.

Level 4 consists of a self-directed Honours research project undertaken as three consecutive 4 UOC
courses (MATS4025, MATS4026, and MATS4027). Honours projects are offered by all academics in
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the School with many projects having either an explicit or indirect link to specific collaborative research
projects with industry. The Honours project is directly complemented by MATS4015 Data
Management and Communication for Materials Engineers which teaches students high-level skills in
data gathering, processing, and recording as well as in professional oral and written communication.
Accompanying these, MATS4014 Sustainable Materials Selection and Design provides opportunity for
students to engage in high-level selection and design of materials building on the processing-structure-
property relationships of materials taught in earlier class-specific materials courses and applying this
knowledge to all material classes in conjunction with consideration of environmental, sustainability,
economics, ethics, health and safety, and other societal factors for justifying selection of appropriate
materials. Level 4 also has the offering of a number of thematic electives designed for students to
specialise in one of four contemporary societal impact areas of Transport & Infrastructure, Health &
Wellbeing, Electronics & Communications, and Energy & Environment. Level 4 continues the
facilitation of the discipline specialisation and collectively provides capstone learning of the overall
program, both in terms of materials discipline education and delivery of all 16 Stage 1 Engineering
Competencies.

As an Honours level specialisation (AQF Level 8), the curriculum includes advanced disciplinary
knowledge and an independent research project.

The above description of the structure and content of the BE program outlined above gives obvious
delivery of the EA Stage 1 engineering competency areas of 1. Knowledge and Skill Base and 2.
Engineering Application Ability. The competency area of 3. Professional and Personal Attributes is
delivered throughout the program both implicitly and explicitly as follows:

¢ Independent learning and lifelong learning skills of effective use of information sources, creative
and innovative demeanour, and effective oral and written communication, are embedded from
the outset of the BE program in courses such as DESN1000 and MATS1192. These are
continued in Level 2 core courses of MATS2003, MATS2004, MATS2008 and MATS2009, and
then in MATS3007 in Level 3, and the Honours Project and MATS4015 in Level 4.

e Effective group work and team membership is a strong focus in MATS1192, DESN1000, and
MATS3007. Group work is part of assessments tasks across the program. MATS3007 also has
strong focus on transferrable skills of personal/professional development and networking,
strategic business analysis and contextual materials engineering practice, project management,
risk analysis and management, technical management, and professional conduct and ethics.

e Serving as the capstone course for the BE program overall, the Honours Project in Year 4 delivers
and allows final assessment of the majority of the 16 Stage 1 competencies.

To ensure attainment of all Program Learning Outcomes and hence the Engineers Australia Stage 1
Engineering Competencies, the Specialisation Learning Outcomes (SLOs, given in Section 3) are
mapped to the Program Learning Outcomes, and Course Learning Outcomes are in turn mapped to the
SLOs. This mapping, shown in Section 6, forms the basis of the program design.

A critically important contribution to the educational program of the BE is the mandatory inclusion of
60 days approved industrial training. This serves to give students exposure to professional
engineering practice in the materials engineering discipline and gives contextual understanding and
experience across all of the 16 Stage 1 engineering competencies prescribed by Engineers Australia.

2. Educational Objectives

As outlined above, the Program Learning Outcomes for the Bachelor of Engineering (Honours) in
Materials Science and Engineering are based on the Stage 1 Engineering Competencies prescribed by
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Engineers Australia. The program content and design are also influenced by the UNSW Graduate
Capabilities. Thus, the PLOs and hence the program design reflect professional engineering practice.

The graduate capabilities, outlined in Section 3 for the Materials Science and Engineering
specialisation, include the ability to communicate professionally and effectively, and to apply
professional judgement and take into account social, environmental and ethical considerations in
professional decision-making. Graduates should also show effective team membership and
leadership, professional conduct, and a creative, innovative and pro-active demeanour. Based on the
UNSW Graduate Capabilities, graduates should be scholars capable of independent and collaborative
enquiry, entrepreneurial leaders capable of initiating and embracing innovation and change,
professionals capable of ethical, self-directed practice and independent lifelong learning, and global
citizens capable of respecting diversity and acting in a socially just and responsible way.

For the program overall, current practice and future trends in the materials profession are informed by
various avenues of external engagement with industry including a School Industry Advisory Board (IAB)
comprised of industry representatives and the School leadership team. The IAB is consulted on and
approves the SLOs. In addition, the research collaboration and consulting activities of the School’s
academic staff provide a powerful and ongoing source of expertise and experience reflecting industry
and community needs, which academics can incorporate into their teaching of the courses in the BE
program. These include the provision of practical examples and case studies from academics’
research and industry collaborations, opportunities for site visits, as well as course involvement by
subject matter professionals from elsewhere at UNSW and from industry.

Benchmarking of standards in the School of Materials Science and Engineering in general is conducted
by maintaining a high position relevant disciplines in global university rankings, while formal
benchmarking of the School’s education programs is conducted by comparing programs with similar
ones offered by other universities.

3. Specialisation Framework

On successful completion of this specialisation, graduates will be able to:

1. Demonstrate proficiency of knowledge in the enabling sciences (mathematics, physics, and
chemistry) that form the foundation of materials engineering.

2. Demonstrate expertise and specialist technical knowledge in materials engineering, including
thermodynamics, phase equilibria, reaction kinetics, diffusion, phase transformations, heat
transfer, fluid flow, mechanical behaviour, and physical properties.

3. Identify, describe, predict, and quantify the structure of the principal classes of materials
(metals, ceramics, polymers, and composites) and relate these to the processing required to
make them and to their resultant properties and applications.

4. Design of material life cycles from raw materials to product to in-service performance to failure
to recycling.

5. Use appropriate analytical and computational tools such as finite element, finite difference,
computational fluid dynamics, and molecular dynamics modelling to analyse and solve
complex problems associated with materials processing through to the understanding of
structures and properties of the various classes of materials.
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6. Identify, describe, predict, quantify, manage, develop and improve materials
processing/manufacturing routes used to synthesize/manufacture existing and new materials
having specified composition, structure, properties, cost, and environmental sustainability.

7. Apply professional judgement that contributes to the ethical and sustainable practice of
materials engineering with due social and environmental diligence.

8. Communicate professionally and effectively within and outside of the discipline of materials
engineering.

These Specialisation Learning Outcomes describe the technical knowledge and professional skills
required of a Materials Engineer. The progressive development of this knowledge and skills across the
program, from foundational knowledge through to its application to research problems and societal
challenges, and how the program addresses the Stage 1 Engineering Competencies, are described in
Section 1. Mapping of the CLOs to SLOs, ensuring that SLOs are all appropriately and adequately
assessed as shown in Section 6, ensures that graduates achieve these SLOs, while mapping of the
SLOs to PLOs ensures attainment of the Stage 1 Engineering Competencies.

4. Continuous Improvement

As outlined in Section 2, the School’s Industry Advisory Board plays a strong role in ensuring that the
program design is aligned with current and future industry needs. Regular oversight of the program
design is provided through annual meetings of the IAB, and the IAB is consulted on any significant
changes to the School's education programs and learning outcomes.

Through regular academic staff meetings and consultation, program and course revisions are also
informed by staff interactions and collaboration with industry, such that they are continually updated
based on current engineering practice and industry needs.

Outcomes for recent graduates also inform program design and consideration of whether it is meeting
industry and community needs. UNSW graduates are surveyed through the Graduate Outcomes
Surveys, conducted 6 months and three years after graduation. The results of these surveys for
students who completed Materials Science & Engineering programs are available to the Head of
School and Deputy Head of School (Education) and provide input for course and program revisions and
improvements.

A recent focus of efforts to update the program design in line with modern societal and industry needs
has been on ensuring systematic incorporation and development of (1) students’ awareness of
sustainability issues, e.g. in the raw material selection, processing and end-of-use management of
materials, and (2) computing and data management skills.

Since future demand and industry needs are difficult to predict, the long-term relevance of the program
is assured by focusing on students’ development of strong and broad foundational knowledge as well
as flexibility in the program design, such as elective and Honours research project offerings, which can
be readily (and are routinely) updated based on current research and industry (e.g. based on staff
collaborations with industry partners) priorities.
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5. Review Process

5.1. School-led Review

The School’s education programs operate on a ~10 year cycle for major revision and/or replacement
with an intermediate ~5 year checkpoint for formal review and revision, the latter usually coinciding
with EA accreditation reporting. Additionally, ad hoc reviews and changes are made in response to
specific University and TEQSA governance requirements. The School’s Industry Advisory Board is the
major external stakeholder for the School and its programs and it provides formal input into the
reviews and revisions.

On shorter time scales, prior to each academic term, staff review and update as necessary their course
descriptions, learning outcomes and assessments. At the end of each term, course results are
reviewed at a meeting of teaching academics, and student myExperience course appraisals are
reviewed by individual staff as well as by the Head of School and the Head of School (Education), these
providing regular opportunity to identify and rectify any problems or issues in specific courses.
Student-staff meetings held each term also provide input to changes that may be required at both
course and program level.

Minor revisions to courses can be made by individual teaching staff and course convenors, while larger
changes to courses and programs are made in consultation with the School’s Education Committee,
with changes approved by relevant Faculty and University committees, depending on the change and in
accordance with University governance procedures.

5.2. Faculty-led Review

UNSW'’s Academic Offering Review and Monitoring Procedure outlines a structured approach to
maintaining the quality and relevance of academic programs and courses. It includes both program-
level and course-level review processes, with defined responsibilities and timelines.

Program Monitoring is conducted annually for all programs and specialisations. A comprehensive
program review must occur at least once every five years for accredited programs, and every seven
years for others. These reviews include a self-evaluation report (SER), review panel, review event, and a
formal response with an implementation plan. Oversight is provided by the Academic Board and
University Academic Quality Committee (UAQC), with input from Faculty Education Committees and
Deans.

Course Review within UNSW Engineering is managed through a two-tiered process: Routine Course
Review and Comprehensive Course Review. Routine reviews are conducted at the end of each term by
Schools, using data such as enrolment, assessment outcomes, academic integrity issues, WAM
differences, and student feedback (myExperience). Courses flagged through this process are added to
the Comprehensive Course Review roster.

Comprehensive Course Reviews are detailed evaluations led by the Course Convenor in collaboration
with a Faculty Educational Developer, Nexus Fellow, or Senior Academic. These reviews assess course
design, pedagogy, alignment with learning outcomes, and feedback mechanisms. Outcomes are
documented in a Course Development Plan and an Evaluation Report following the next course
delivery. Schools must review at least 10% of their courses annually.

Stakeholder involvement spans multiple levels, including the Academic Board, UAQC, Faculty and
School committees, Course Convenors, and external contributors such as students and professional
bodies.
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Frequency of updates includes termly course reviews, annual program monitoring, and five-yearly
comprehensive reviews for accredited programs.

6. Curriculum Mapping

The eight Specialisation Learning Outcomes of the Materials Engineering specialisation collectively
ensure all 16 Program Learning Outcomes (these being the Stage 1 Engineering Competencies) of the
BE(Hons) Material Science and Engineering program are delivered through a sequenced and integrated
progression of knowledge, skills, and professional practices.

Assessment of the competencies delivered by the program and the extent to which they are addressed
in the program is made by a bottom-up mapping process involving: (1) mapping the assessment tasks
to the course learning outcomes (CLOs) in each course; (2) mapping the CLOs to the specialisation
learning outcomes (SLOs); then, lastly, (3) mapping the SLOs to the Program Learning Outcomes
(PLOs), the latter being the 16 Stage 1 competencies prescribed by Engineers Australia. This mapping
is constrained to the 168 UOC discipline specialisation including the discipline electives, so does not
include the 12 UOC Free Electives nor 12 UOC General Education courses in the program, since
variability in student choices for these courses mean that learning outcomes from them are also
variable. Top-Down mapping was also completed to verify the outcomes and check that all the
individual parts of each SLO are covered.

Thus, this mapping verifies the whole chain starting from the assessment tasks that students
complete in individual courses, to how completion of those assessments leads to achievement of
course, specialisation and program learning outcomes.

This mapping was completed by a working group formed by members of the School’s Education
Committee.

The SLOs develop the disciplinary, technical, analytical, ethical, and communication capabilities that
underpin the PLO framework as shown in Table 1. The CLO to SLO mapping is summarised in Table 2.
The Assessments to CLO mapping is summarised in Table 3.
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SYDNEY

Table 1. Mapping of the Specialisation Learning Outcomes to the Engineers Australia Stage 1 Competencies

SLO/PLO \ PLO1 PLO2 PLO3 PLO4 PLO5 PLO6 PLO7 PLO8 PLO9 PLO10 PLO11 PLO12 PLO13 PLO14 PLO15 PLO16
1. Demonstrate proficiency of knowledge in the
enabling sciences (mathematics, physics, and
chemistry) that form the foundation of materials
engineering.

2. Demonstrate expertise and specialist technical
knowledge in materials engineering, including

thermodynamics, phase equilibria, reaction kinetics, X X
diffusion, phase transformations, heat transfer, fluid
flow, mechanical behaviour, and physical properties.

3. Identify, describe, predict, and quantify the
structure of the principal classes of materials (metals,
ceramics, polymers, and composites) and relate these X X X X X X
to the processing required to make them and to their
resultant properties and applications.

4. Design of material life cycles from raw materials to
product to in-service performance to failure to X X X X X X X X
recycling.

5. Use appropriate analytical and computational
tools such as finite element, finite difference,
computational fluid dynamics, and molecular
dynamics modelling to analyse and solve complex X X X X X X X
problems associated with materials processing
through to the understanding of structures and
properties of the various classes of materials.

6. Identify, describe, predict, quantify, manage
develop and improve materials
processing/manufacturing routes used to
synthesize/manufacture existing and new materials
having specified composition, structure, properties,
cost, and environmental sustainability.

7. Apply professional judgement that contributes to
the ethical and sustainable practice of materials
engineering with due social and environmental
diligence.

8. Communicate professionally and effectively within
and outside of the discipline of materials engineering.
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Table 2. Mapping of Course Learning Outcomes to the Specialisation Learning Outcomes

1. Demonstrate
proficiency of

knowledge in the
enabling sciences
(mathematics,
physics, and
chemistry) that

2. Demonstrate
expertise and
specialist
technical
knowledge in
materials
engineering,
including
thermodynamics,
phase equilibria,
reaction kinetics,
diffusion, phase
transformations,
heat transfer,
fluid flow,

3. Identify,
describe, predict,
and quantify the
structure of the
principal classes
of materials
(metals,
ceramics,
polymers, and
composites) and
relate these to the
processing
required to make

4. Design of
material life
cycles from raw
materials to
product to in-

5. Use appropriate

analytical and
computational
tools such as
finite element,
finite difference,

computational flui

d dynamics, and
molecular
dynamics
modelling to

analyse and solve

complex

problems associa

6.

Identify, describe,
predict, quantify,
manage develop
and improve
materials
processing/manuf
acturing routes
used to
synthesize/manuf
acture existing
and new materials
having specified
composition,
structure,

7. Apply
professional
judgement that
contributes to the
ethical and
sustainable
practice of
materials

8. Communicate
professionally
and effectively

form the mechanicalbehav = them and to their service ted with properties, cost, engineering with within and outside

foundation of iour, and resultant performance to materials process  and due social and of the discipline

materials physical propertie = properties and failure to ing through to the environmental environmental of materials
Course codes/CLO engineering. s applications. recycling. unde sustainab diligence. engineering.
CHEM1811 Engineering Chemistry 1A Developed Introduced no alignment no alignment Introduced Introduced no alignment Introduced
CHEM1821 Engineering Chemistry 1B Developed Developed Developed no alignment Introduced Developed no alignment no alignment
DESN1000 Introduction to Engineering Design and
Innovation no alignment no alignment no alignment Introduced Introduced Introduced Introduced Introduced
ENGG1811 Computing for Engineers no alignment no alignment no alignment no alignment no alignment no alignment no alignment no alignment
MATH1131 Mathematics 1A Introduced no alignment no alignment no alignment no alignment no alignment no alignment Introduced
MATH1231 Mathematics 1B Developed no alignment no alignment no alignment no alignment no alignment no alignment Developed
PHYS1121 Physics 1A Developed Introduced no alignment no alignment Introduced no alignment no alignment Introduced
MATS1192 Introduction to Materials Science and
Engineering no alignment Introduced Introduced no alignment Introduced Introduced Introduced Introduced
MATH2019 Engineering Mathematics 2E Proficient no alignment no alignment no alignment no alignment no alignment no alignment no alignment
MATH2089 Numerical Methods and Statistics Proficient no alignment no alignment no alignment no alignment no alignment no alignment Developed
MATS2001 Physical Properties of Materials Proficient Introduced Introduced no alignment no alignment no alignment no alignment Developed
MATS2003 Materials Characterisation no alignment no alignment Developed no alignment Developed no alignment no alignment Developed
MATS2004 Mechanical Behaviour of Materials Developed Developed Developed Developed Developed Developed no alignment Developed

Page 9

UNSW

SYDNEY




MATS2008 Thermodynamics and Phase Equilibria Proficient Proficient Proficient no alignment Developed Developed no alignment Developed
MATS2009 Transport Processes in Materials

Engineering Proficient Proficient Developed no alignment Developed Developed no alignment Developed
MATS3001 Micromechanisms of Mechanical

Behaviour of Metals no alignment Proficient Proficient Proficient no alignment Developed no alignment Proficient
MATS3002 Fundamentals of Ceramic Processing no alignment Proficient Proficient Proficient no alignment Developed no alignment Proficient
MATS3004 Polymer Science and Engineering 1 Proficient Proficient Proficient Proficient Developed Developed Developed Proficient
MATS3005 Phase Transformations no alignment Proficient Proficient Proficient Proficient Proficient no alignment Proficient
MATS3006 Design and Application of Materials in

Science and Engineering 3 no alignment Proficient no alignment no alignment Proficient Proficient no alignment Proficient
MATS3007 Materials Industry Management no alignment no alignment no alignment no alignment no alignment Developed Developed Proficient
MATS3008 Design and Engineering of Composites and

Coatings no alignment Proficient Proficient Proficient Proficient Developed no alignment Proficient
MATS4014 Sustainable Materials Selection and Design | no alignment no alignment Proficient Proficient Proficient Proficient Proficient Proficient
MATS4015 Data Management and Communication for

Materials Engineers no alignment no alignment no alignment no alignment Proficient no alignment Proficient Proficient
MATS4025 Honours Project A no alignment Proficient Proficient Proficient Proficient Proficient Proficient Proficient
MATS4026 Honours Project B no alignment Proficient Proficient Proficient Proficient Proficient Proficient Proficient
MATS4027 Honours Project C no alignment Proficient Proficient Proficient Proficient Proficient Proficient Proficient
MATS4004 Fracture Mechanics and Failure Analysis no alignment Proficient Proficient Proficient Proficient Proficient Proficient Proficient
MATS4007 Engineered Surfaces to Resist Corrosion

and Wear no alignment Proficient Proficient Proficient no alignment Proficient Proficient Proficient
MATS4016 Structural Materials in Transportation and

Infrastructure no alignment Proficient Proficient Proficient no alignment Proficient Proficient Proficient
MATS4017 Materials for Renewable Energy

Technologies no alignment no alignment Proficient Proficient no alignment Proficient Proficient Proficient
MATS4018 Materials and Processing of Electronic

Circuits and Devices no alignment Proficient Proficient Proficient Proficient Proficient no alignment Proficient
MATS4019 Materials and Processes for Biomedical

Applications no alignment no alignment Proficient Proficient no alignment Proficient no alignment Proficient
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Table 3. Mapping of Assessments to the Course Learning Outcomes

Code

CHEM1811

Assessment Name

Weekly threshold quizzes

Learning
Outcomes

CLO1

Long Name

CLO1 Describe atomic, molecular and intermolecular structures using
fundamental theory and apply this to chemical reactions including redox and
acid/base reactions.

CHEM1811

Laboratory work

CLO1

CLO1 Describe atomic, molecular and intermolecular structures using
fundamental theory and apply this to chemical reactions including redox and
acid/base reactions.

CHEM1811

Final examination

CLO1

CLO1 Describe atomic, molecular and intermolecular structures using
fundamental theory and apply this to chemical reactions including redox and
acid/base reactions.

CHEM1811

In-term tests

CLO1

CLO1 Describe atomic, molecular and intermolecular structures using
fundamental theory and apply this to chemical reactions including redox and
acid/base reactions.

CHEM1811

Weekly threshold quizzes

CLO2

CLO2 Analyse reactions in batch and continuous processes and calculate the
material and energy balances for the system based on the thermodynamic
properties of fluids and solids.

CHEM1811

Laboratory work

CLO2

CLO2 Analyse reactions in batch and continuous processes and calculate the
material and energy balances for the system based on the thermodynamic
properties of fluids and solids.

CHEM1811

Final examination

CLO2

CLO2 Analyse reactions in batch and continuous processes and calculate the
material and energy balances for the system based on the thermodynamic
properties of fluids and solids.

CHEM1811

In-term tests

CLO2

CLO2 Analyse reactions in batch and continuous processes and calculate the
material and energy balances for the system based on the thermodynamic
properties of fluids and solids.

CHEM1811

Weekly threshold quizzes

CLO3

CLO83 Analyse the thermodynamic aspects of chemical and physical processes
to predict the spontaneity of processes and calculate the overall heat and work
transfer.

CHEM1811

Laboratory work

CLO3

CLO3 Analyse the thermodynamic aspects of chemical and physical processes
to predict the spontaneity of processes and calculate the overall heat and work
transfer.

CHEM1811

Final examination

CLO3

CLOS3 Analyse the thermodynamic aspects of chemical and physical processes
to predict the spontaneity of processes and calculate the overall heat and work
transfer.

CHEM1811

In-term tests

CLO3

CLOS3 Analyse the thermodynamic aspects of chemical and physical processes
to predict the spontaneity of processes and calculate the overall heat and work
transfer.

CHEM1811

Weekly threshold quizzes

CLO4

CLO4 Describe the principles of chemical equilibrium and apply this to phase
behaviour and to chemical reactions.

CHEM1811

Laboratory work

CLO4

CLO4 Describe the principles of chemical equilibrium and apply this to phase
behaviour and to chemical reactions.

CHEM1811

Final examination

CLO4

CLO4 Describe the principles of chemical equilibrium and apply this to phase
behaviour and to chemical reactions.

CHEM1811

In-term tests

CLO4

CLO4 Describe the principles of chemical equilibrium and apply this to phase
behaviour and to chemical reactions.

CHEM1811

Laboratory work

CLO5

CLO5 Work safely in a laboratory to manipulate apparatus, perform quantitative
and qualitative chemical analysis, evaluate the accuracy and precision of
measurements, and to interpret results and observations.
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CHEM1811

Final examination

CLO5

CLO5 Work safely in a laboratory to manipulate apparatus, perform quantitative
and qualitative chemical analysis, evaluate the accuracy and precision of
measurements, and to interpret results and observations.

CHEM1811

Laboratory work

CLO6

CLOG6 Report the results of experiments by evaluating data and clearly
communicating activities and findings.

CHEM1811

Final examination

CLO6

CLOB6 Report the results of experiments by evaluating data and clearly
communicating activities and findings.

CHEM1821

Threshold topic tests

CLO1

CLO1 Describe the mechanisms of simple organic and inorganic reaction
procedures and predict the products that are formed.

CHEM1821

Final examination

CLO1

CLO1 Describe the mechanisms of simple organic and inorganic reaction
procedures and predict the products that are formed.

CHEM1821

Weekly Quizzes

CLO1

CLO1 Describe the mechanisms of simple organic and inorganic reaction
procedures and predict the products that are formed.

CHEM1821

Threshold topic tests

CLO2

CLO2 Apply the language of chemistry to the naming and representation of the
stereochemistry of chemical substances and describe methods that can be
used to confirm these chemical structures. (e.g. mass spectrometry, infrared
spectroscopy, UV-visible spectroscopy, nuclear magnetic resonance
spectroscopy).

CHEM1821

Final examination

CLO2

CLO2 Apply the language of chemistry to the naming and representation of the
stereochemistry of chemical substances and describe methods that can be
used to confirm these chemical structures. (e.g. mass spectrometry, infrared
spectroscopy, UV-visible spectroscopy, nuclear magnetic resonance
spectroscopy).

CHEM1821

Weekly Quizzes

CLO2

CLO2 Apply the language of chemistry to the naming and representation of the
stereochemistry of chemical substances and describe methods that can be
used to confirm these chemical structures. (e.g. mass spectrometry, infrared
spectroscopy, UV-visible spectroscopy, nuclear magnetic resonance
spectroscopy).

CHEM1821

Threshold topic tests

CLO3

CLO3 Describe the kinetics of chemical processes, contrast the outcomes
predicted by thermodynamics and kinetics, and analyse reactions in kinetic
terms.

CHEM1821

Final examination

CLO3

CLO3 Describe the kinetics of chemical processes, contrast the outcomes
predicted by thermodynamics and kinetics, and analyse reactions in kinetic
terms.

CHEM1821

Weekly Quizzes

CLO3

CLO3 Describe the kinetics of chemical processes, contrast the outcomes
predicted by thermodynamics and kinetics, and analyse reactions in kinetic
terms.

CHEM1821

Threshold topic tests

CLO4

CLO4 Analyse problems and prepare calculations to give estimates of chemical
and physical quantities (such as mass balance and energy balance), for
chemical engineering processes.

CHEM1821

Final examination

CLO4

CLO4 Analyse problems and prepare calculations to give estimates of chemical
and physical quantities (such as mass balance and energy balance), for
chemical engineering processes.

CHEM1821

Weekly Quizzes

CLO4

CLO4 Analyse problems and prepare calculations to give estimates of chemical
and physical quantities (such as mass balance and energy balance), for
chemical engineering processes.

CHEM1821

Laboratory work

CLO5

CLO5 Work safely in a laboratory to manipulate apparatus, perform quantitative
and qualitative chemical analysis, synthesize compounds, separate mixtures of
compounds, evaluate the accuracy and precision of measurements, and to
interpret results and observations.

DESN1000

Faculty Assessment

CLO1

CLO1 Demonstrate a systematic approach to design in response to a specified
set of project requirements.

DESN1000

Project Assessment

CLO1

CLO1 Demonstrate a systematic approach to design in response to a specified
set of project requirements.

DESN1000

Technical Assessment

CLO1

CLO1 Demonstrate a systematic approach to design in response to a specified
set of project requirements.

DESN1000

Faculty Assessment

CLO4

CLO4 Demonstrate the attributes of an effective team member, including the
use of basic organisational and interpersonal tools.

DESN1000

Project Assessment

CLO4

CLO4 Demonstrate the attributes of an effective team member, including the
use of basic organisational and interpersonal tools.

DESN1000

Technical Assessment

CLO4

CLO4 Demonstrate the attributes of an effective team member, including the
use of basic organisational and interpersonal tools.
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CLOB6 Explain designs using oral, written and visual forms of professional

DESN1000 | Faculty Assessment CLO6 communication within the project context.

CLOS6 Explain designs using oral, written and visual forms of professional
DESN1000 | Project Assessment CLO6 communication within the project context.

CLOB6 Explain designs using oral, written and visual forms of professional
DESN1000 | Technical Assessment CLO6 communication within the project context.

CLO2 Test the suitability of designs using analytical and practical validation
DESN1000 | Project Assessment CLO2 methods pertinent to the project.

CLO2 Test the suitability of designs using analytical and practical validation
DESN1000 | Technical Assessment CLO2 methods pertinent to the project.
DESN1000 | Project Assessment CLO3 CLO3 Apply foundational technical theory and skills to a design project.
DESN1000 | Technical Assessment CLO3 CLO3 Apply foundational technical theory and skills to a design project.

CLO5 Use foundational project management techniques to plan, execute and
DESN1000 | Project Assessment CLO5 complete a design project.

CLO5 Use foundational project management techniques to plan, execute and
DESN1000 | Technical Assessment CLO5 complete a design project.
ENGG1811 | Finalexam CLO1 CLO1 Design algorithms to solve computation problems.
ENGG1811 | Labs CLO1 CLO1 Design algorithms to solve computation problems.
ENGG1811 | Assignment 1 CLO1 CLO1 Design algorithms to solve computation problems.
ENGG1811 | Assignment 2 CLO1 CLO1 Design algorithms to solve computation problems.
ENGG1811 | Finalexam CLO2 CLO2 Implement algorithms using the Python programming language.
ENGG1811 | Labs CLO2 CLO2 Implement algorithms using the Python programming language.
ENGG1811 | Assignment 1 CLO2 CLO2 Implement algorithms using the Python programming language.
ENGG1811 | Assignment 2 CLO2 CLO2 Implement algorithms using the Python programming language.
ENGG1811 | Finalexam CLO3 CLO3 Write Python programs to automate many different tasks.
ENGG1811 | Labs CLO3 CLO3 Write Python programs to automate many different tasks.
ENGG1811 | Assignment 1 CLO3 CLO3 Write Python programs to automate many different tasks.
ENGG1811 | Assignment 2 CLO3 CLO3 Write Python programs to automate many different tasks.

CLO4 Use, at a simple level, the numerical computation packages of Matlab and
ENGG1811 | Finalexam CLO4 Excel.

CLO4 Use, at a simple level, the numerical computation packages of Matlab and
ENGG1811 | Labs CLO4 Excel.

CLO1 Apply definitions and theorems in Algebra and Calculus to justify
MATH1131 | Weekly Lessons CLO1 mathematical statements and solve problems.

CLO2 Apply concepts and techniques from Algebra and Calculus to solve
MATH1131 | Weekly Lessons CLO2 problems.

CLO3 Use technology as an aid to solve appropriate problems in Algebra and
MATH1131 | Weekly Lessons CLO3 Calculus.
MATH1131 | Weekly Lessons CLO5 CLOS5 Apply concepts in Algebra and Calculus to unexpected contexts.
MATH1131 | Weekly Lessons CLO6 CLOS6 Identify and construct valid mathematical arguments.

CLO1 Apply definitions and theorems in Algebra and Calculus to justify
MATH1131 | Assignment CLO1 mathematical statements and solve problems.

CLO2 Apply concepts and techniques from Algebra and Calculus to solve
MATH1131 | Assignment CLO2 problems.

CLO4 Communicate mathematical ideas in written form using correct
MATH1131 | Assignment CLO4 terminology and using technology.
MATH1131 | Assignment CLO5 CLOS5 Apply concepts in Algebra and Calculus to unexpected contexts.
MATH1131 | Assignment CLO6 CLO®6 Identify and construct valid mathematical arguments.

CLO1 Apply definitions and theorems in Algebra and Calculus to justify
MATH1131 | Final Examination CLO1 mathematical statements and solve problems.

CLO2 Apply concepts and techniques from Algebra and Calculus to solve
MATH1131 | Final Examination CLO2 problems.

CLO3 Use technology as an aid to solve appropriate problems in Algebra and
MATH1131 | Final Examination CLO3 Calculus.

CLO4 Communicate mathematical ideas in written form using correct
MATH1131 | Final Examination CLO4 terminology and using technology.
MATH1131 | Final Examination CLO5 CLO5 Apply concepts in Algebra and Calculus to unexpected contexts.
MATH1131 | Final Examination CLO6 CLOS Identify and construct valid mathematical arguments.

CLO2 Apply concepts and techniques from Algebra and Calculus to solve
MATH1131 | Lab Tests CLO2 problems.

CLO3 Use technology as an aid to solve appropriate problems in Algebra and
MATH1131 | LabTests CLO3 Calculus.
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CLO1 Apply definitions and theorems in Algebra and Calculus to justify

MATH1231 | Weekly Lessons CLO1 mathematical statements and solve problems.

CLO2 Apply concepts and techniques from Algebra and Calculus to solve
MATH1231 | Weekly Lessons CLO2 problems.

CLO3 Use technology as an aid to solve appropriate problems in Algebra and
MATH1231 | Weekly Lessons CLO3 Calculus.
MATH1231 | Weekly Lessons CLO5 CLOS5 Apply concepts in Algebra and Calculus to unexpected contexts.

CLOS6 Identify and construct valid mathematical arguments in the context of
MATH1231 | Weekly Lessons CLO6 Algebra and Calculus.

CLO1 Apply definitions and theorems in Algebra and Calculus to justify
MATH1231 | Assignment CLO1 mathematical statements and solve problems.

CLO2 Apply concepts and techniques from Algebra and Calculus to solve
MATH1231 | Assignment CLO2 problems.

CLO4 Communicate mathematical ideas in written and oral form using correct
MATH1231 | Assignment CLO4 terminology and using technology.
MATH1231 | Assignment CLO5 CLOS5 Apply concepts in Algebra and Calculus to unexpected contexts.

CLOB6 Identify and construct valid mathematical arguments in the context of
MATH1231 | Assignment CLO6 Algebra and Calculus.

CLO1 Apply definitions and theorems in Algebra and Calculus to justify
MATH1231 | Final Examination CLO1 mathematical statements and solve problems.

CLO2 Apply concepts and techniques from Algebra and Calculus to solve
MATH1231 | Final Examination CLO2 problems.

CLO3 Use technology as an aid to solve appropriate problems in Algebra and
MATH1231 | Final Examination CLO3 Calculus.

CLO4 Communicate mathematical ideas in written and oral form using correct
MATH1231 | Final Examination CLO4 terminology and using technology.
MATH1231 | Final Examination CLO5 CLOS5 Apply concepts in Algebra and Calculus to unexpected contexts.

CLOB6 Identify and construct valid mathematical arguments in the context of
MATH1231 | Final Examination CLO6 Algebra and Calculus.

CLO2 Apply concepts and techniques from Algebra and Calculus to solve
MATH1231 | Lab Tests CLO2 problems.

CLO3 Use technology as an aid to solve appropriate problems in Algebra and
MATH1231 | Lab Tests CLO3 Calculus.

CLO1 Relate concepts and methods from applied mathematics and describe

how these may be used in real-world problems drawn from various fields of
MATH2019 | Computer Lab Test 2 CLO1 engineering.

CLO2 Analyse and categorise problems from applied mathematics and

engineering, break them into their constituent steps, and apply appropriate

mathematical methods in multivariate calculus; differential equations; matrix
MATH2019 | Computer Lab Test 2 CLO2 theory; Laplace Transforms; and Fourier Series.

CLO1 Relate concepts and methods from applied mathematics and describe

how these may be used in real-world problems drawn from various fields of
MATH2019 | Final Examination CLO1 engineering.

CLO2 Analyse and categorise problems from applied mathematics and

engineering, break them into their constituent steps, and apply appropriate

mathematical methods in multivariate calculus; differential equations; matrix
MATH2019 | Final Examination CLO2 theory; Laplace Transforms; and Fourier Series.

CLO3 Demonstrate mastery of mathematical techniques by constructing logical
MATH2019 | Final Examination CLO3 solutions to problems in engineering that require creative and critical thinking.

CLO1 Relate concepts and methods from applied mathematics and describe

how these may be used in real-world problems drawn from various fields of
MATH2019 | Computer Lab Test 1 CLO1 engineering.

CLO2 Analyse and categorise problems from applied mathematics and

engineering, break them into their constituent steps, and apply appropriate

mathematical methods in multivariate calculus; differential equations; matrix
MATH2019 | Computer Lab Test 1 CLO2 theory; Laplace Transforms; and Fourier Series.

CLO1 Relate concepts and methods from applied mathematics and describe

how these may be used in real-world problems drawn from various fields of
MATH2019 | Mobius Online Quizzes CLO1 engineering.

CLO2 Analyse and categorise problems from applied mathematics and
MATH2019 | Mobius Online Quizzes CLO2 engineering, break them into their constituent steps, and apply appropriate
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mathematical methods in multivariate calculus; differential equations; matrix
theory; Laplace Transforms; and Fourier Series.

MATH2089 | Online Quizzes CLO1 CLO1 Identify risks associated with floating point computations.

CLO2 Apply numerical techniques to find accurate and efficient solutions for

models based on linear and nonlinear systems of equations, ordinary differential
MATH2089 | Online Quizzes CLO2 equations and partial differential equations.
MATH2089 | Online Quizzes CLO3 CLO3 Apply numerical techniques to practical problems in Engineering.

CLO4 Use MATLAB or Python to apply numerical and statistical methods and for
MATH2089 | Online Quizzes CLO4 graphical analysis.

CLOS5 Apply various graphical and data analysis methods for summarizing and
MATH2089 | Online Quizzes CLO5 understanding data.

CLOB6 Apply various statistical models and methods for drawing conclusions and
MATH2089 | Online Quizzes CLO6 making decisions under uncertainty in engineering contexts.
MATH2089 | Numerical Methods Tests | CLO1 CLO1 Identify risks associated with floating point computations.

CLO2 Apply numerical techniques to find accurate and efficient solutions for

models based on linear and nonlinear systems of equations, ordinary differential
MATH2089 | Numerical Methods Tests | CLO2 equations and partial differential equations.
MATH2089 | Numerical Methods Tests | CLO3 CLO3 Apply numerical techniques to practical problems in Engineering.

CLO4 Use MATLAB or Python to apply numerical and statistical methods and for
MATH2089 | Numerical Methods Tests | CLO4 graphical analysis.

CLO2 Apply numerical techniques to find accurate and efficient solutions for

models based on linear and nonlinear systems of equations, ordinary differential
MATH2089 | Final Exam CLO2 equations and partial differential equations.
MATH2089 | Final Exam CLO3 CLO3 Apply numerical techniques to practical problems in Engineering.

CLOS5 Apply various graphical and data analysis methods for summarizing and
MATH2089 | Final Exam CLO5 understanding data.

CLOB6 Apply various statistical models and methods for drawing conclusions and
MATH2089 | Final Exam CLO6 making decisions under uncertainty in engineering contexts.
MATH2089 | Final Exam CLO1 CLO1 Identify risks associated with floating point computations.

CLO4 Use MATLAB or Python to apply numerical and statistical methods and for
MATH2089 | Final Exam CLO4 graphical analysis.

CLOS5 Apply various graphical and data analysis methods for summarizing and
MATH2089 | Stats Mid Term Test CLO5 understanding data.

CLOB6 Apply various statistical models and methods for drawing conclusions and
MATH2089 | Stats Mid Term Test CLO6 making decisions under uncertainty in engineering contexts.

CLO4 Use MATLAB or Python to apply numerical and statistical methods and for
MATH2089 | Stats Mid Term Test CLO4 graphical analysis.
MATS1192 | Online quizzes CLO1 CLO1 Describe basic property-structure relationships in materials.

CLO2 Explain the mechanical behaviour of different types of materials and how
MATS1192 | Online quizzes CLO2 it relates to their atomic and microstructure.

CLO83 Identify the key application areas of different materials classes and

explain the reasons underlying the suitability of the material class for each
MATS1192 | Online quizzes CLO3 application.
MATS1192 | Finalexam CLO1 CLO1 Describe basic property-structure relationships in materials.

CLO2 Explain the mechanical behaviour of different types of materials and how
MATS1192 | Finalexam CLO2 it relates to their atomic and microstructure.

CLOS3 Identify the key application areas of different materials classes and

explain the reasons underlying the suitability of the material class for each
MATS1192 | Finalexam CLO3 application.
MATS1192 | Laboratory reports CLO1 CLO1 Describe basic property-structure relationships in materials.

CLO2 Explain the mechanical behaviour of different types of materials and how
MATS1192 | Laboratory reports CLO2 it relates to their atomic and microstructure.

CLO83 Identify the key application areas of different materials classes and

explain the reasons underlying the suitability of the material class for each
MATS1192 | Laboratory reports CLO3 application.

CLO4 Perform experiments and analyse data relating to materials property
MATS1192 | Laboratory reports CLO4 structure relationships.

Professional experience
MATS1192 | portfolio CLO1 CLO1 Describe basic property-structure relationships in materials.
Professional experience CLO2 Explain the mechanical behaviour of different types of materials and how

MATS1192 | portfolio CLO2 it relates to their atomic and microstructure.
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MATS1192

Professional experience
portfolio

CLO3

CLO3 Identify the key application areas of different materials classes and
explain the reasons underlying the suitability of the material class for each
application.

MATS1192

Professional experience
portfolio

CLO5

CLO5 Communicate the application and context of materials science and
engineering within industry and society using written and oral formats

MATS2001

Laboratory Report

CLO1

CLO1 Apply the principles of elementary quantum and statistical mechanics to
explain electronic conduction in materials, including their classification as
insulators, semiconductors, and conductors (metals).

MATS2001

Laboratory Report

CLO2

CLO2 Calculate the electrical conductivity of metals and semiconductors and
utilise the concept of selective doping to explain the functioning of p-n junctions
in electronic devices.

MATS2001

Laboratory Report

CLO3

CLO3 Demonstrate basic practical skills by examining and quantifying selected
material properties relevant to commercially significant functional devices.

MATS2001

Laboratory Report

CLO4

CLO4 Explain the principles and importance of magnetic, thermal, and optical
properties in the operation of technologically-significant devices and
components.

MATS2001

Assignment

CLO1

CLO1 Apply the principles of elementary quantum and statistical mechanics to
explain electronic conduction in materials, including their classification as
insulators, semiconductors, and conductors (metals).

MATS2001

Assignment

CLO2

CLO2 Calculate the electrical conductivity of metals and semiconductors and
utilise the concept of selective doping to explain the functioning of p-n junctions
in electronic devices.

MATS2001

Final Exam

CLO4

CLO4 Explain the principles and importance of magnetic, thermal, and optical
properties in the operation of technologically-significant devices and
components.

MATS2001

Mid-term Test

CLO1

CLO1 Apply the principles of elementary quantum and statistical mechanics to
explain electronic conduction in materials, including their classification as
insulators, semiconductors, and conductors (metals).

MATS2001

Mid-term Test

CLO2

CLO2 Calculate the electrical conductivity of metals and semiconductors and
utilise the concept of selective doping to explain the functioning of p-n junctions
in electronic devices.

MATS2001

Mid-term Test

CLO4

CLO4 Explain the principles and importance of magnetic, thermal, and optical
properties in the operation of technologically-significant devices and
components.

MATS2003

Assignments

CLO1

CLO1 Quantify the composition and structure of materials at the following
scales: crystal structure; nanostructure; and microstructure.

MATS2003

Assignments

CLO2

CLO2 Explain the principles of operation of major equipment and instruments
used for characterisation of materials.

MATS2003

Mid-term Test

CLO1

CLO1 Quantify the composition and structure of materials at the following
scales: crystal structure; nanostructure; and microstructure.

MATS2003

Mid-term Test

CLO2

CLO2 Explain the principles of operation of major equipment and instruments
used for characterisation of materials.

MATS2003

Final Examination

CLO1

CLO1 Quantify the composition and structure of materials at the following
scales: crystal structure; nanostructure; and microstructure.

MATS2003

Final Examination

CLO4

CLO4 Select the appropriate materials characterisation technique(s) to
determine the composition and structure of a given material.

MATS2003

Laboratory work

CLO1

CLO1 Quantify the composition and structure of materials at the following
scales: crystal structure; nanostructure; and microstructure.

MATS2003

Laboratory work

CLO3

CLO3 Demonstrate basic practical skills in examining and quantifying material
structures.

MATS2003

Laboratory work

CLO4

CLO4 Select the appropriate materials characterisation technique(s) to
determine the composition and structure of a given material.

MATS2004

Mid-Term Test

CLO1

CLO1 Apply the principles of solid mechanics and identify states of stress and
strain in engineering component(s) subjected to various loading scenarios.

MATS2004

Mid-Term Test

CLO2

CLO2 Calculate and analyse the distribution of stresses in engineering
component(s) subjected to different types of loading conditions.

MATS2004

Mid-Term Test

CLO3

CLOS3 Evaluate the mechanical response of materials under different loading
conditions in terms of elastic and plastic deformation and failure.

MATS2004

Final Exam

CLO3

CLOS3 Evaluate the mechanical response of materials under different loading
conditions in terms of elastic and plastic deformation and failure.
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MATS2004

Final Exam

CLO4

CLO4 Explain the mechanical behaviour of materials and interpret the key
differences between behaviour of various classes of materials based on their
different chemical and structural characteristics.

MATS2004

Final Exam

CLO5

CLO5 Analyse data to determine the mechanical properties and failure modes of
common engineering materials.

MATS2004

Final Exam

CLO6

CLOB6 Apply knowledge of mechanical behaviour and failure of materials to the
design of engineering components, including recommending and justifying
selection of materials.

MATS2004

Quizzes

CLO1

CLO1 Apply the principles of solid mechanics and identify states of stress and
strain in engineering component(s) subjected to various loading scenarios.

MATS2004

Quizzes

CLO2

CLO2 Calculate and analyse the distribution of stresses in engineering
component(s) subjected to different types of loading conditions.

MATS2004

Quizzes

CLO3

CLO83 Evaluate the mechanical response of materials under different loading
conditions in terms of elastic and plastic deformation and failure.

MATS2004

Laboratory Reports

CLO2

CLO2 Calculate and analyse the distribution of stresses in engineering
component(s) subjected to different types of loading conditions.

MATS2004

Laboratory Reports

CLO3

CLOS3 Evaluate the mechanical response of materials under different loading
conditions in terms of elastic and plastic deformation and failure.

MATS2004

Laboratory Reports

CLO4

CLO4 Explain the mechanical behaviour of materials and interpret the key
differences between behaviour of various classes of materials based on their
different chemical and structural characteristics.

MATS2004

Laboratory Reports

CLO5

CLO5 Analyse data to determine the mechanical properties and failure modes of
common engineering materials.

MATS2004

Laboratory Reports

CLO6

CLO®6 Apply knowledge of mechanical behaviour and failure of materials to the
design of engineering components, including recommending and justifying
selection of materials.

MATS2008

Laboratory Report

CLO3

CLOS3 Explain the relation between thermodynamics and phase equilibria for
constructing binary phase diagrams from basic thermodynamic parameters.

MATS2008

Final Exam

CLO3

CLOS3 Explain the relation between thermodynamics and phase equilibria for
constructing binary phase diagrams from basic thermodynamic parameters.

MATS2008

Final Exam

CLO5

CLO5 Interpret binary phase diagrams in terms of specifying materials
processing parameters and as a predictive tool for materials performance.

MATS2008

Mid-Term Test

CLO1

CLO1 Describe and explain the three laws of thermodynamics, through both
qualitative explanations and mathematical expressions, in the context of the
behaviour and processing of materials.

MATS2008

Mid-Term Test

CLO2

CLO2 Apply thermodynamics concepts to predict the behaviour of materials,
and solve thermodynamic problems associated with the processing and
properties of materials.

MATS2008

Assignment

CLO1

CLO1 Describe and explain the three laws of thermodynamics, through both
qualitative explanations and mathematical expressions, in the context of the
behaviour and processing of materials.

MATS2008

Assignment

CLO2

CLO2 Apply thermodynamics concepts to predict the behaviour of materials,
and solve thermodynamic problems associated with the processing and
properties of materials.

MATS2008

Assignment

CLO3

CLOS3 Explain the relation between thermodynamics and phase equilibria for
constructing binary phase diagrams from basic thermodynamic parameters.

MATS2008

Assignment

CLO4

CLO4 Construct technologically significant binary phase diagrams using
thermodynamic software and predict the phases expected during heat
treatment.

MATS2009

In-class quizzes

CLO1

CLO1 Explain the underlying mechanisms of phenomena relating to fluid flow,
heat transfer and diffusion.

MATS2009

In-class quizzes

CLO2

CLO2 Apply governing equations to solve simple transport phenomena
problems.

MATS2009

Topic Assignments

CLO1

CLO1 Explain the underlying mechanisms of phenomena relating to fluid flow,
heat transfer and diffusion.

MATS2009

Topic Assignments

CLO2

CLO2 Apply governing equations to solve simple transport phenomena
problems.

MATS2009

Topic Assignments

CLO3

CLO3 Analyse and solve complex problems related to transport phenomenain
materials engineering.

MATS2009

Topic Assignments

CLO4

CLO4 Communicate and explain effectively about fundamental transport
phenomena and present solutions in written format to professionals in materials
science and engineering.
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CLO3 Analyse and solve complex problems related to transport phenomenain

MATS2009 | Term Paper CLO3 materials engineering.

CLO4 Communicate and explain effectively about fundamental transport

phenomena and present solutions in written format to professionals in materials
MATS2009 | Term Paper CLO4 science and engineering.

CLO1 Apply theories of dislocation behaviour to explain plasticity in metals and
MATS3001 | Assignment CLO1 alloys.

CLO5 Communicate information regarding the mechanical behaviour of metals
MATS3001 | Assignment CLO5 in written format using precise scientific terminology.

CLO1 Apply theories of dislocation behaviour to explain plasticity in metals and
MATS3001 | Mid-Term Test CLO1 alloys.

CLO5 Communicate information regarding the mechanical behaviour of metals
MATS3001 | Mid-Term Test CLO5 in written format using precise scientific terminology.

CLO2 Explain how knowledge of strengthening mechanisms can be applied to
MATS3001 | Tutorial Work CLO2 predict and optimise mechanical properties of alloy systems.

CLOS3 Correlate the effect of microstructural development through alloying and
MATS3001 | Tutorial Work CLO3 heat treatment to mechanical properties.

CLO4 Solve problems in alloy design by consideration of the interplay between
MATS3001 | Tutorial Work CLO4 crystalline defects and material microstructure.

CLO5 Communicate information regarding the mechanical behaviour of metals
MATS3001 | Tutorial Work CLO5 in written format using precise scientific terminology.

CLO2 Explain how knowledge of strengthening mechanisms can be applied to
MATS3001 | Final Examination CLO2 predict and optimise mechanical properties of alloy systems.

CLOS3 Correlate the effect of microstructural development through alloying and
MATS3001 | Final Examination CLO3 heat treatment to mechanical properties.

CLO4 Solve problems in alloy design by consideration of the interplay between
MATS3001 | Final Examination CLO4 crystalline defects and material microstructure.

CLO5 Communicate information regarding the mechanical behaviour of metals
MATS3001 | Final Examination CLO5 in written format using precise scientific terminology.

CLO1 Describe the main processes and related technology involved in the
MATS3002 | Laboratory Report CLO1 manufacturing of specific classes of ceramic products.

CLO2 Explain the fundamental chemical and/or physical phenomena that
MATS3002 | Laboratory Report CLO2 underpin each of the main stages of ceramic processing.

CLO1 Describe the main processes and related technology involved in the
MATS3002 | Assignment CLO1 manufacturing of specific classes of ceramic products.

CLO2 Explain the fundamental chemical and/or physical phenomena that
MATS3002 | Assignment CLO2 underpin each of the main stages of ceramic processing.

CLO3 Explain and predict the effect of heat treatment conditions on the high

temperature reactions of specific ceramic materials and their resultant phase
MATS3002 | Assignment CLO3 composition and microstructure.

CLO4 Perform calculations related to aspects of drying and firing processes
MATS3002 | Assignment CLO4 used in ceramic manufacturing.

CLO1 Describe the main processes and related technology involved in the
MATS3002 | Mid-Session Test CLO1 manufacturing of specific classes of ceramic products.

CLO5 Analyse typical problems encountered in ceramic processing and propose
MATS3002 | Mid-Session Test CLO5 appropriate improvements/remedies to avoid them.

CLO2 Explain the fundamental chemical and/or physical phenomena that
MATS3002 | Mid-Session Test CLO2 underpin each of the main stages of ceramic processing.

CLO1 Describe the main processes and related technology involved in the
MATS3002 | Final Examination CLO1 manufacturing of specific classes of ceramic products.

CLOS3 Explain and predict the effect of heat treatment conditions on the high

temperature reactions of specific ceramic materials and their resultant phase
MATS3002 | Final Examination CLO3 composition and microstructure.

CLO4 Perform calculations related to aspects of drying and firing processes
MATS3002 | Final Examination CLO4 used in ceramic manufacturing.

CLOS5 Analyse typical problems encountered in ceramic processing and propose
MATS3002 | Final Examination CLO5 appropriate improvements/remedies to avoid them.

CLO2 Explain the fundamental chemical and/or physical phenomena that
MATS3002 | Final Examination CLO2 underpin each of the main stages of ceramic processing.

CLOS3 Predict and interpret the behavior and properties of polymers as a function
MATS3004 | Final Exam CLO3 of their morphology and composition.
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CLO5 Analyze technological developments in commodity and advanced

MATS3004 | Final Exam CLO5 polymers using the life cycle assessment.

CLO2 Identify suitable characterization techniques based on polymer solubility
MATS3004 | Group lab report CLO2 and chemical structure.

CLOS3 Predict and interpret the behavior and properties of polymers as a function
MATS3004 | Group lab report CLO3 of their morphology and composition.

CLO5 Analyze technological developments in commodity and advanced
MATS3004 | Group lab report CLO5 polymers using the life cycle assessment.
MATS3004 | Mid-term Test CLO1 CLO1 Explain the synthesis of polymers using fundamental polymer chemistry.

CLO2 Identify suitable characterization techniques based on polymer solubility
MATS3004 | Mid-term Test CLO2 and chemical structure.
MATS3004 | Assignment CLO1 CLO1 Explain the synthesis of polymers using fundamental polymer chemistry.

CLO2 Identify suitable characterization techniques based on polymer solubility
MATS3004 | Assignment CLO2 and chemical structure.

CLO4 Review published literature on a selected topic on solid-state
MATS3005 | Term Paper CLO4 transformations and critically analyse the information via a written report.

CLO5 Discuss how phase transformations play an important role in the industrial
MATS3005 | Term Paper CLO5 processing of engineering materials.

CLO1 Explain the key thermodynamic and kinetic criteria required for a phase

transformation to occur, and their influence on overall transformation kinetics
MATS3005 | Final Exam CLO1 and final microstructure.

CLO2 Solve quantitative problems relating to phase transformations by
MATS3005 | Final Exam CLO2 employing advanced critical thinking and analytical skills.

CLO5 Discuss how phase transformations play an important role in the industrial
MATS3005 | Final Exam CLO5 processing of engineering materials.

CLO2 Solve quantitative problems relating to phase transformations by
MATS3005 | Assignments CLO2 employing advanced critical thinking and analytical skills.

CLO3 Design simple thermal and mechanical processing routes to optimise the
MATS3005 | Assignments CLO3 microstructure and properties in a diverse range of materials.

CLO1 Explain the key thermodynamic and kinetic criteria required for a phase

transformation to occur, and their influence on overall transformation kinetics
MATS3005 | Mid-Term Test CLO1 and final microstructure.

CLO2 Solve quantitative problems relating to phase transformations by
MATS3005 | Mid-Term Test CLO2 employing advanced critical thinking and analytical skills.

CLOS5 Discuss how phase transformations play an important role in the industrial
MATS3005 | Mid-Term Test CLO5 processing of engineering materials.

CLO1 Solve complex problems in materials engineering involving mechanical
MATS3006 | Mid-term Test CLO1 structure and fluid flows using commercial software packages.

CLO2 Manually solve simple mechanical structure and fluid flow related
MATS3006 | Mid-term Test CLO2 problems based on the governing equations and basic numerical methods.
MATS3006 | Mid-term Test CLO3 CLOS3 Critically assess the validity and accuracy of numerical solutions.
MATS3006 | Mid-term Test CLO4 CLO4 Provide sensible interpretation to the numerical solutions.

CLO1 Solve complex problems in materials engineering involving mechanical
MATS3006 | Assignment 2 CLO1 structure and fluid flows using commercial software packages.

CLO2 Manually solve simple mechanical structure and fluid flow related
MATS3006 | Assignment2 CLO2 problems based on the governing equations and basic numerical methods.
MATS3006 | Assignment2 CLO3 CLOS3 Critically assess the validity and accuracy of numerical solutions.
MATS3006 | Assignment2 CLO4 CLO4 Provide sensible interpretation to the numerical solutions.

CLO1 Solve complex problems in materials engineering involving mechanical
MATS3006 | Assignment 1 CLO1 structure and fluid flows using commercial software packages.

CLO2 Manually solve simple mechanical structure and fluid flow related
MATS3006 | Assignment1 CLO2 problems based on the governing equations and basic numerical methods.
MATS3006 | Assignment 1 CLO3 CLO83 Critically assess the validity and accuracy of numerical solutions.
MATS3006 | Assignment1 CLO4 CLO4 Provide sensible interpretation to the numerical solutions.

CLO5 Communicate effectively to explain problems and solutions in written
MATS3006 | Assignment 1 CLO5 format.

CLO2 Manually solve simple mechanical structure and fluid flow related
MATS3006 | Final Exam CLO2 problems based on the governing equations and basic numerical methods.
MATS3006 | Final Exam CLO3 CLOS3 Critically assess the validity and accuracy of numerical solutions.
MATS3006 | Final Exam CLO4 CLO4 Provide sensible interpretation to the numerical solutions.

CLO5 Communicate effectively to explain problems and solutions in written
MATS3006 | Final Exam CLO5 format.
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CLO2 Apply economic, accounting, marketing, and strategic business analysis
principles where appropriate to real engineering situations arising within a

MATS3007 | Risk Assessment CLO2 commercial context.

CLOS3 Apply in-depth project management skills to the development of a suitable
business case for a conceptimplementation and planning an appropriate and

MATS3007 | Risk Assessment CLO3 detailed project management plan for its implementation.

CLO4 Write a risk management document that would appropriately complement
a project management plan, and implementing principles of process resilience

MATS3007 | Risk Assessment CLO4 engineering.

CLO2 Apply economic, accounting, marketing, and strategic business analysis
Business Case principles where appropriate to real engineering situations arising within a

MATS3007 | Assignment CLO2 commercial context.

CLO3 Apply in-depth project management skills to the development of a suitable
Business Case business case for a conceptimplementation and planning an appropriate and

MATS3007 | Assignment CLO3 detailed project management plan for its implementation.

CLO1 Describe key career development and professional issues for engineering
Personal Brand graduates, and critically assess proposed solutions through the creation of a

MATS3007 | Statement CLO1 project management plan.

CLO1 Describe key career development and professional issues for engineering
graduates, and critically assess proposed solutions through the creation of a

MATS3007 | Project ManagementPlan | CLO1 project management plan.

CLO2 Apply economic, accounting, marketing, and strategic business analysis
principles where appropriate to real engineering situations arising within a

MATS3007 | Project ManagementPlan | CLO2 commercial context.

CLO3 Apply in-depth project management skills to the development of a suitable
business case for a conceptimplementation and planning an appropriate and

MATS3007 | Project ManagementPlan | CLO3 detailed project management plan for its implementation.

MATS3008 | Assignment CLO1 CLO1 Describe different types of composite materials and coatings.

CLO2 Identify the key mechanical and functional properties of composites and
coatings, and explain how these can be uniquely achieved in composites and

MATS3008 | Assignment CLO2 coatings and not with any individual material on its own.

CLO5 Explain the correlations between processing and properties for
composites/coatings, and thus the suitability of materials for various

MATS3008 | Assignment CLO5 applications.

CLOS6 Justify the design of composites/coatings for different applications based

MATS3008 | Assignment CLO6 on consideration of processing, properties, intended application, and cost.
CLO2 Identify the key mechanical and functional properties of composites and
coatings, and explain how these can be uniquely achieved in composites and

MATS3008 | Laboratory Report CLO2 coatings and not with any individual material on its own.

MATS3008 | Laboratory Report CLO3 CLO3 Explain the main mechanisms of failure of composites and coatings.
CLO4 Describe the main processing methods used in fabrication of composites

MATS3008 | Laboratory Report CLO4 and coatings.

CLO5 Explain the correlations between processing and properties for
composites/coatings, and thus the suitability of materials for various

MATS3008 | Laboratory Report CLO5 applications.

CLOB6 Justify the design of composites/coatings for different applications based

MATS3008 | Laboratory Report CLO6 on consideration of processing, properties, intended application, and cost.
CLO7 Collect and analyse data related to fabrication and characterisation of

MATS3008 | Laboratory Report CLO7 composites and coatings.

MATS3008 | Mid-Term Test CLO1 CLO1 Describe different types of composite materials and coatings.

CLO2 Identify the key mechanical and functional properties of composites and
coatings, and explain how these can be uniquely achieved in composites and

MATS3008 | Mid-Term Test CLO2 coatings and not with any individual material on its own.

MATS3008 | Mid-Term Test CLO3 CLOS3 Explain the main mechanisms of failure of composites and coatings.
CLO5 Explain the correlations between processing and properties for
composites/coatings, and thus the suitability of materials for various

MATS3008 | Mid-Term Test CLO5 applications.

CLO2 Identify the key mechanical and functional properties of composites and
coatings, and explain how these can be uniquely achieved in composites and

MATS3008 | Final Exam CLO2 coatings and not with any individual material on its own.

MATS3008 | Final Exam CLO3 CLO3 Explain the main mechanisms of failure of composites and coatings.
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CLO4 Describe the main processing methods used in fabrication of composites

MATS3008 | Final Exam CLO4 and coatings.

CLO5 Explain the correlations between processing and properties for

composites/coatings, and thus the suitability of materials for various
MATS3008 | Final Exam CLO5 applications.

CLO2 Evaluate component lifetimes under cyclic loading using fatigue failure
MATS4004 | Final Exam CLO2 descriptions.

CLO3 Assess various mechanisms of materials degradation leading to increased
MATS4004 | Final Exam CLO3 chance of failure.

CLO4 Recommend remedial actions for the prevention of material failure in
MATS4004 | Final Exam CLO4 damaged structures.

CLO5 Analyse fracture surfaces and assess the distinguishing features of the
MATS4004 | Final Exam CLO5 different types of service failure.

CLO3 Assess various mechanisms of materials degradation leading to increased
MATS4004 | Laboratory report CLO3 chance of failure.

CLO4 Recommend remedial actions for the prevention of material failure in
MATS4004 | Laboratory report CLO4 damaged structures.

CLO5 Analyse fracture surfaces and assess the distinguishing features of the
MATS4004 | Laboratory report CLO5 different types of service failure.

CLO6 Communicate effectively on materials failure, fractographic and fracture

mechanic analyses in written form using the correct terminology and appropriate
MATS4004 | Laboratory report CLO6 style.

CLO1 Predict mechanical loading and material preparation conditions leading to
MATS4004 | Mid-Term Test CLO1 the onset of failure.

CLO2 Evaluate component lifetimes under cyclic loading using fatigue failure
MATS4004 | Mid-Term Test CLO2 descriptions.

CLO3 Assess various mechanisms of materials degradation leading to increased
MATS4004 | Mid-Term Test CLO3 chance of failure.

CLO4 Recommend remedial actions for the prevention of material failure in
MATS4004 | Mid-Term Test CLO4 damaged structures.

CLO1 Predict mechanical loading and material preparation conditions leading to
MATS4004 | Assignment CLO1 the onset of failure.

CLO2 Evaluate component lifetimes under cyclic loading using fatigue failure
MATS4004 | Assignment CLO2 descriptions.

CLO83 Assess various mechanisms of materials degradation leading to increased
MATS4004 | Assignment CLO3 chance of failure.

CLO4 Recommend remedial actions for the prevention of material failure in
MATS4004 | Assignment CLO4 damaged structures.

CLO6 Communicate effectively on materials failure, fractographic and fracture

mechanic analyses in written form using the correct terminology and appropriate
MATS4004 | Assignment CLO6 style.

CLO1 Identify and explain the relationships between materials, microstructures
MATS4007 | Mid-term Test CLO1 and environments in relation to corrosion behaviour.

CLOS3 Select and justify appropriate materials, protection strategies and surface

engineering methods to be used in practical scenarios where resistance to
MATS4007 | Mid-term Test CLO3 corrosion and/or wear is required.

CLO2 Explain the main mechanisms by which wear occurs and the key
MATS4007 | Final Exam CLO2 parameters and material properties that affect wear rates.

CLOS3 Select and justify appropriate materials, protection strategies and surface

engineering methods to be used in practical scenarios where resistance to
MATS4007 | Final Exam CLO3 corrosion and/or wear is required.

CLO1 Identify and explain the relationships between materials, microstructures
MATS4007 | Assignments CLO1 and environments in relation to corrosion behaviour.

CLO2 Explain the main mechanisms by which wear occurs and the key
MATS4007 | Assignments CLO2 parameters and material properties that affect wear rates.

CLOS3 Select and justify appropriate materials, protection strategies and surface

engineering methods to be used in practical scenarios where resistance to
MATS4007 | Assignments CLO3 corrosion and/or wear is required.

Corrosion Laboratory and CLO1 Identify and explain the relationships between materials, microstructures

MATS4007 | Demonstration CLO1 and environments in relation to corrosion behaviour.
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Corrosion Laboratory and

CLOS3 Select and justify appropriate materials, protection strategies and surface
engineering methods to be used in practical scenarios where resistance to

MATS4007 | Demonstration CLO3 corrosion and/or wear is required.
Materials Selection CLO1 Determine the most appropriate material and processing method for
MATS4014 | assignment CLO1 specific applications based on rigorous materials selection methods.
CLO1 Determine the most appropriate material and processing method for
MATS4014 | Material Selection Report | CLO1 specific applications based on rigorous materials selection methods.
CLO3 Apply advanced approaches, analysis methods and commercial software
to select appropriate materials and processing routes that minimise ecological
MATS4014 | Material Selection Report | CLO3 footprint.
CLO2 Analyse and evaluate the environmental, social and economic impacts
and perform life-cycle assessments of proposed and existing materials and
MATS4014 | Case Study CLO2 processes.
CLO4 Compile and compare data from existing materials-related facilities in
relation to their ecological footprint and make recommendations to minimise
MATS4014 | Case Study CLO4 environmental and social impacts.
CLO1 Determine the most appropriate material and processing method for
MATS4014 | Case Study Reflection CLO1 specific applications based on rigorous materials selection methods.
CLO2 Analyse and evaluate the environmental, social and economic impacts
and perform life-cycle assessments of proposed and existing materials and
MATS4014 | Case Study Reflection CLO2 processes.
CLO5 Explain and justify to professionals in materials science and engineering
the subjectivity and uncertainty in decision-making in the context of materials
selection and the relative weighting of social, environmental and economic
MATS4014 | Case Study Reflection CLO5 factors.
CLO1 Apply and compare a variety of data analysis and representation
MATS4015 | Data Analysis CLO1 techniques.
CLO2 Discern the effectiveness of different types of graphs and figures for
MATS4015 | Data Analysis CLO2 communicating and presenting data and information.
CLO4 Communicate data and technical information, including their relevance
and application in the context of materials science and engineering within
MATS4015 | Data Analysis CLO4 industry and society, using both written and oral forms.
CLO5 Select, apply and justify choice of appropriate communication methods
MATS4015 | Data Analysis CLO5 and presentation styles for different settings.
Guest Lectures / CLO1 Apply and compare a variety of data analysis and representation
MATS4015 | Professional Interviews CLO1 techniques.
Guest Lectures / CLO2 Discern the effectiveness of different types of graphs and figures for
MATS4015 | Professional Interviews CLO2 communicating and presenting data and information.
Guest Lectures / CLO83 Critique published data and technical text to justify what constitutes an
MATS4015 | Professional Interviews CLO3 acceptable, effective and high-quality forms of presentation.
Guest Lectures / CLO5 Select, apply and justify choice of appropriate communication methods
MATS4015 | Professional Interviews CLO5 and presentation styles for different settings.
CLO1 Apply and compare a variety of data analysis and representation
MATS4015 | Research Paper CLO1 techniques.
CLO2 Discern the effectiveness of different types of graphs and figures for
MATS4015 | Research Paper CLO2 communicating and presenting data and information.
CLOS3 Critique published data and technical text to justify what constitutes an
MATS4015 | Research Paper CLO3 acceptable, effective and high-quality forms of presentation.
CLO5 Select, apply and justify choice of appropriate communication methods
MATS4015 | Research Paper CLO5 and presentation styles for different settings.
CLO4 Communicate data and technical information, including their relevance
and application in the context of materials science and engineering within
MATS4015 | Presentation CLO4 industry and society, using both written and oral forms.
CLO5 Select, apply and justify choice of appropriate communication methods
MATS4015 | Presentation CLO5 and presentation styles for different settings.
CLOB6 Reflect on and identify personal strengths and areas requiring further
MATS4015 | Presentation CLO6 development in their written and oral communication skills.
CLO2 Devise innovative and sustainable engineering solutions to complex
problems in the manufacturing of advanced structural materials based on
MATS4016 | Laboratory Reports CLO2 rigorous analysis of current industrial practices, research, and trends.
CLO3 Design and evaluate manufacturing operations for advanced structural
MATS4016 | Laboratory Reports CLO3 materials to improve structure-property relationships.
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CLO1 Explain the specialised and technical advanced manufacturing processes

MATS4016 | Case Study Assignment CLO1 of materials used in transport and structural applications.
CLO2 Devise innovative and sustainable engineering solutions to complex
problems in the manufacturing of advanced structural materials based on
MATS4016 | Case Study Assignment CLO2 rigorous analysis of current industrial practices, research, and trends.
CLO1 Explain the specialised and technical advanced manufacturing processes
MATS4016 | Mid-term test CLO1 of materials used in transport and structural applications.
Group presentation and CLOS3 Design and evaluate manufacturing operations for advanced structural
MATS4016 | report CLO3 materials to improve structure-property relationships.
CLO4 Assess and compare current practices in advanced manufacturing
processes of structural materials in terms of their sustainability and ethical
Group presentation and principles and communicate results professionally and effectively within and
MATS4016 | report CLO4 outside of the discipline.
CLO1 Explain the fundamental principles of devices for renewable energy
conversion and storage, and hence the property requirements for materials to be
MATS4017 | Online quizzes CLO1 used in these devices.
CLO2 Explain the composition-structure-property relationships of materials in
MATS4017 | Online quizzes CLO2 reference to their applications and processing in energy technologies.
CLO1 Explain the fundamental principles of devices for renewable energy
Group report and conversion and storage, and hence the property requirements for materials to be
MATS4017 | presentation CLO1 used in these devices.
Group report and CLOS3 Select appropriate materials and processes for renewable energy
MATS4017 | presentation CLO3 production and storage applications.
CLO4 Combine fundamental knowledge with information from real-world case
Group report and studies to contextualize materials selection and use in industry and research
MATS4017 | presentation CLO4 related to energy technologies.
Group report and CLO5 Communicate effectively about materials selection and evaluation for
MATS4017 | presentation CLO5 energy production and storage, both verbally and in writing.
Report on emerging
energy materials and CLO2 Explain the composition-structure-property relationships of materials in
MATS4017 | technologies CLO2 reference to their applications and processing in energy technologies.
Report on emerging
energy materials and CLOS3 Select appropriate materials and processes for renewable energy
MATS4017 | technologies CLO3 production and storage applications.
Report on emerging CLO4 Combine fundamental knowledge with information from real-world case
energy materials and studies to contextualize materials selection and use in industry and research
MATS4017 | technologies CLO4 related to energy technologies.
Report on emerging
energy materials and CLO5 Communicate effectively about materials selection and evaluation for
MATS4017 | technologies CLO5 energy production and storage, both verbally and in writing.
CLO1 Explain the fundamental principles of devices for renewable energy
conversion and storage, and hence the property requirements for materials to be
MATS4017 | Final Exam CLO1 used in these devices.
CLO2 Explain the composition-structure-property relationships of materials in
MATS4017 | Final Exam CLO2 reference to their applications and processing in energy technologies.
CLOS3 Select appropriate materials and processes for renewable energy
MATS4017 | Final Exam CLO3 production and storage applications.
CLO1 Describe the structure-property relationships and processing of materials
MATS4018 | Group Project CLO1 used in electronic devices.
CLO2 Justify the selection of the various types of materials for use in electronic
MATS4018 | Group Project CLO2 devices, based on their typical properties.
CLO3 Explain how the functional properties of electronic materials can be
manipulated through processing in order to obtain optimal performance for
MATS4018 | Group Project CLO3 different applications.
CLO5 Work effectively in a group and communicate effectively with group
members to enhance each other’s understanding of the multidisciplinary
MATS4018 | Group Project CLO5 knowledge and application of electronic materials and devices.
CLO1 Describe the structure-property relationships and processing of materials
MATS4018 | Laboratory reports CLO1 used in electronic devices.
MATS4018 | Laboratory reports CLO4 CLO4 Collect and analyse data related to functional properties of materials.
CLO1 Describe the structure-property relationships and processing of materials
MATS4018 | Mid-term Test CLO1 used in electronic devices.
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CLO2 Justify the selection of the various types of materials for use in electronic

MATS4018 | Mid-term Test CLO2 devices, based on their typical properties.
CLO1 Describe the structure-property relationships and processing of materials
MATS4018 | Final Exam CLO1 used in electronic devices.
CLO2 Justify the selection of the various types of materials for use in electronic
MATS4018 | Final Exam CLO2 devices, based on their typical properties.
CLOS3 Explain how the functional properties of electronic materials can be
manipulated through processing in order to obtain optimal performance for
MATS4018 | Final Exam CLO3 different applications.
CLO1 Describe biomaterials classifications and key properties essential for
MATS4019 | Labreports CLO1 medical use.
CLO2 Explain the different biofabrication methods appropriate for different
MATS4019 | Labreports CLO2 classes of biomaterials.
CLO83 Identify the key areas of application for different biomaterials and explain
the reasons underlying the suitability of the biomaterial class for different
MATS4019 | Labreports CLO3 biotechnology and medical device applications.
CLO4 Critically analyse research relating to biomaterials and biofabrication
MATS4019 | Labreports CLO4 methods.
CLO5 Communicate the application and context of biomaterials and
MATS4019 | Lab reports CLO5 biofabrication within industry and society using written and oral formats.
MATS4019 | Labreports CLO6 CLO®6 Analyse scientific data and demonstrate scientific writing.
CLO1 Describe biomaterials classifications and key properties essential for
MATS4019 | Mid-term Test CLO1 medical use.
CLO2 Explain the different biofabrication methods appropriate for different
MATS4019 | Mid-term Test CLO2 classes of biomaterials.
CLO83 Identify the key areas of application for different biomaterials and explain
the reasons underlying the suitability of the biomaterial class for different
MATS4019 | Mid-term Test CLO3 biotechnology and medical device applications.
CLO2 Explain the different biofabrication methods appropriate for different
MATS4019 | Poster Presentation CLO2 classes of biomaterials.
CLOS3 Identify the key areas of application for different biomaterials and explain
the reasons underlying the suitability of the biomaterial class for different
MATS4019 | Poster Presentation CLO3 biotechnology and medical device applications.
CLO5 Communicate the application and context of biomaterials and
MATS4019 | Poster Presentation CLO5 biofabrication within industry and society using written and oral formats.
CLO1 Describe biomaterials classifications and key properties essential for
MATS4019 | Group Report CLO1 medical use.
CLO2 Explain the different biofabrication methods appropriate for different
MATS4019 | Group Report CLO2 classes of biomaterials.
CLO83 Identify the key areas of application for different biomaterials and explain
the reasons underlying the suitability of the biomaterial class for different
MATS4019 | Group Report CLO3 biotechnology and medical device applications.
CLO4 Critically analyse research relating to biomaterials and biofabrication
MATS4019 | Group Report CLO4 methods.
CLO5 Communicate the application and context of biomaterials and
MATS4019 | Group Report CLO5 biofabrication within industry and society using written and oral formats.
MATS4019 | Group Report CLO6 CLOG6 Analyse scientific data and demonstrate scientific writing.
CLO1 Plan and execute project-based engineering work, including the ability to
work independently, design and perform experiments, collect and analyse data,
MATS4025 | Project ManagementPlan | CLO1 solve problems and draw valid conclusions.
CLO4 Effectively and professionally communicate technical/scientific
MATS4025 | Project ManagementPlan | CLO4 information in both written and oral forms.
CLO5 Work effectively within the regulatory frameworks relevant to Materials
MATS4025 | Project ManagementPlan | CLO5 Science and Engineering, including workplace health and safety and ethics.
CLO1 Plan and execute project-based engineering work, including the ability to
Thesis Progress work independently, design and perform experiments, collect and analyse data,
MATS4025 | Requirements CLO1 solve problems and draw valid conclusions.
CLO2 Critically review and assess scientific literature for validity of purpose,
Thesis Progress appropriateness of methodology, and reliability of data, interpretation, and
MATS4025 | Requirements CLO2 conclusions.
Thesis Progress CLO4 Effectively and professionally communicate technical/scientific
MATS4025 | Requirements CLO4 information in both written and oral forms.
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Thesis Progress

CLO5 Work effectively within the regulatory frameworks relevant to Materials

MATS4025 | Requirements CLO5 Science and Engineering, including workplace health and safety and ethics.
CLO1 Plan and execute project-based engineering work, including the ability to
work independently, design and perform experiments, collect and analyse data,

MATS4025 | Seminar Presentations CLO1 solve problems and draw valid conclusions.

CLO2 Critically review and assess scientific literature for validity of purpose,
appropriateness of methodology, and reliability of data, interpretation, and

MATS4025 | Seminar Presentations CLO2 conclusions.

CLO4 Effectively and professionally communicate technical/scientific

MATS4025 | Seminar Presentations CLO4 information in both written and oral forms.

CLO1 Plan and execute project-based engineering work, including the ability to
Honours Thesis work independently, design and perform experiments, collect and analyse data,

MATS4025 | Dissertation CLO1 solve problems and draw valid conclusions.

CLO2 Critically review and assess scientific literature for validity of purpose,
Honours Thesis appropriateness of methodology, and reliability of data, interpretation, and

MATS4025 | Dissertation CLO2 conclusions.

Honours Thesis CLO3 Apply advanced materials concepts and knowledge to conduct research

MATS4025 | Dissertation CLO3 and solve problems in the discipline of Materials Science and Engineering.

Honours Thesis CLO4 Effectively and professionally communicate technical/scientific

MATS4025 | Dissertation CLO4 information in both written and oral forms.

CLO1 Plan and execute project-based engineering work, including the ability to
work independently, design and perform experiments, collect and analyse data,

MATS4026 | Project ManagementPlan | CLO1 solve problems and draw valid conclusions.

CLO4 Effectively and professionally communicate technical/scientific

MATS4026 | Project ManagementPlan | CLO4 information in both written and oral forms.

CLO5 Work effectively within the regulatory frameworks relevant to Materials

MATS4026 | Project ManagementPlan | CLO5 Science and Engineering, including workplace health and safety and ethics.
CLO1 Plan and execute project-based engineering work, including the ability to

Thesis Progress work independently, design and perform experiments, collect and analyse data,

MATS4026 | Requirements CLO1 solve problems and draw valid conclusions.

CLO2 Critically review and assess scientific literature for validity of purpose,
Thesis Progress appropriateness of methodology, and reliability of data, interpretation, and

MATS4026 | Requirements CLO2 conclusions.

Thesis Progress CLO4 Effectively and professionally communicate technical/scientific

MATS4026 | Requirements CLO4 information in both written and oral forms.

Thesis Progress CLO5 Work effectively within the regulatory frameworks relevant to Materials

MATS4026 | Requirements CLO5 Science and Engineering, including workplace health and safety and ethics.
CLO1 Plan and execute project-based engineering work, including the ability to
work independently, design and perform experiments, collect and analyse data,

MATS4026 | Seminar Presentations CLO1 solve problems and draw valid conclusions.

CLO2 Critically review and assess scientific literature for validity of purpose,
appropriateness of methodology, and reliability of data, interpretation, and

MATS4026 | Seminar Presentations CLO2 conclusions.

CLO4 Effectively and professionally communicate technical/scientific

MATS4026 | Seminar Presentations CLO4 information in both written and oral forms.

CLO1 Plan and execute project-based engineering work, including the ability to
Honours Thesis work independently, design and perform experiments, collect and analyse data,

MATS4026 | Dissertation CLO1 solve problems and draw valid conclusions.

CLO2 Critically review and assess scientific literature for validity of purpose,
Honours Thesis appropriateness of methodology, and reliability of data, interpretation, and

MATS4026 | Dissertation CLO2 conclusions.

Honours Thesis CLO3 Apply advanced materials concepts and knowledge to conduct research

MATS4026 | Dissertation CLO3 and solve problems in the discipline of Materials Science and Engineering.

Honours Thesis CLO4 Effectively and professionally communicate technical/scientific

MATS4026 | Dissertation CLO4 information in both written and oral forms.

CLO1 Plan and execute project-based engineering work, including the ability to
work independently, design and perform experiments, collect and analyse data,

MATS4027 | Project ManagementPlan | CLO1 solve problems and draw valid conclusions.

CLO4 Effectively and professionally communicate technical/scientific

MATS4027 | Project ManagementPlan | CLO4 information in both written and oral forms.

CLOS5 Work effectively within the regulatory frameworks relevant to Materials

MATS4027 | Project ManagementPlan | CLO5 Science and Engineering, including workplace health and safety and ethics.
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CLO1 Plan and execute project-based engineering work, including the ability to
Thesis Progress work independently, design and perform experiments, collect and analyse data,
MATS4027 | Requirements CLO1 solve problems and draw valid conclusions.
CLO2 Critically review and assess scientific literature for validity of purpose,
Thesis Progress appropriateness of methodology, and reliability of data, interpretation, and
MATS4027 | Requirements CLO2 conclusions.
Thesis Progress CLO4 Effectively and professionally communicate technical/scientific
MATS4027 | Requirements CLO4 information in both written and oral forms.
Thesis Progress CLOS5 Work effectively within the regulatory frameworks relevant to Materials
MATS4027 | Requirements CLO5 Science and Engineering, including workplace health and safety and ethics.
CLO1 Plan and execute project-based engineering work, including the ability to
work independently, design and perform experiments, collect and analyse data,
MATS4027 | Seminar Presentations CLO1 solve problems and draw valid conclusions.
CLO2 Critically review and assess scientific literature for validity of purpose,
appropriateness of methodology, and reliability of data, interpretation, and
MATS4027 | Seminar Presentations CLO2 conclusions.
CLO4 Effectively and professionally communicate technical/scientific
MATS4027 | Seminar Presentations CLO4 information in both written and oral forms.
CLO1 Plan and execute project-based engineering work, including the ability to
Honours Thesis work independently, design and perform experiments, collect and analyse data,
MATS4027 | Dissertation CLO1 solve problems and draw valid conclusions.
CLO2 Critically review and assess scientific literature for validity of purpose,
Honours Thesis appropriateness of methodology, and reliability of data, interpretation, and
MATS4027 | Dissertation CLO2 conclusions.
Honours Thesis CLO3 Apply advanced materials concepts and knowledge to conduct research
MATS4027 | Dissertation CLO3 and solve problems in the discipline of Materials Science and Engineering.
Honours Thesis CLO4 Effectively and professionally communicate technical/scientific
MATS4027 | Dissertation CLO4 information in both written and oral forms.
PHYS1121 | Test1 CLO2 CLO2 Apply critical thinking skills in a range of conceptual physical situations.
CLO3 Use appropriate mathematical techniques, including calculus, to solve
PHYS1121 | Test1 CLO3 problems involving mechanics, thermal physics and waves.
PHYS1121 | Test1 CLO4 CLO4 Draw and interpret graphs and diagrams to describe physical phenomena.
PHYS1121 | Test2 CLO2 CLO2 Apply critical thinking skills in a range of conceptual physical situations.
CLO3 Use appropriate mathematical techniques, including calculus, to solve
PHYS1121 | Test2 CLO3 problems involving mechanics, thermal physics and waves.
PHYS1121 | Test2 CLO4 CLO4 Draw and interpret graphs and diagrams to describe physical phenomena.
CLO1 Safely conduct experiments, analyse the results including reliable
PHYS1121 | Laboratory CLO1 estimates of the uncertainties in the measurements.
PHYS1121 | Laboratory CLO2 CLO2 Apply critical thinking skills in a range of conceptual physical situations.
CLO3 Use appropriate mathematical techniques, including calculus, to solve
PHYS1121 | Laboratory CLO3 problems involving mechanics, thermal physics and waves.
PHYS1121 | Laboratory CLO4 CLO4 Draw and interpret graphs and diagrams to describe physical phenomena.

7. Assessments

The assessment structure in the Materials Science and Engineering specialisation is designed to
validate student achievement of Course Learning Outcomes, while progressively, over the whole
program, verifying attainment of SLOs and graduate competencies.

The program includes a variety of assessment tasks (Figures 1-3) to ensure the development of a
range of skills and to cater to the needs and preferences of different students. While all assessments
serve a variety of purposes, tutorial work and assignments are often primarily intended to develop (and
provide feedback on) students’ technical knowledge, lab work develops their practical skills, and
reports and presentations develop communication and information management skills, while tests and
examinations assess learning and in particular provide assurance of an individual’s learning. Portfolio
assessment tasks focus on students’ professional development. As students progress through the
program and they mature professionally, courses have greater emphasis on reports, presentations and
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project work, particularly in the discipline electives that students take in their final year of study (Figure
3).

MATERIALS SCIENCE AND ENGINEERING (MATERIALS ENGINEERING)

Tutorial work, 1.55%

Assignment, 17.83%

Test, 26.36%

Examination, 17.05%

Report, 12.40%

Project, 3.10% _/ ~—__Labwork, 11.63%

Presentation, 5.43% / ] .
Portfolio, 0.78% | |Other, 3.88%

Figure 1. Percentage of assessment types used within the Specialisation.
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MATERIALS SCIENCE AND ENGINEERING (MATERIALS ENGINEERING)
CORE

Tutorial work, 1.90%

Assignment, 19.05%

Test, 26.67%

Examination, 17.14%

Report, 12.38%

Project, 1.90% _/ T~ Labwork, 10.48%

Presentation, 4.76% _~ 7
Portfolio, 0.95% _/ Other, 4.76%

Figure 2. Percentage of assessment types used within the core of the specialisation.
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MATERIALS SCIENCE AND ENGINEERING (MATERIALS ENGINEERING)
ELECTIVES

Assignment, 12.50%

Test, 25.00%

Examination, 16.67%

Report, 12.50%

T Labwork, 16.67%

Project, 8.33% /

Presentation, 8.33%

Figure 3. Percentage of assessment types used within the electives of the specialisation.

Group work is included in courses across the program. This group work often includes a reflection
and/or peer assessment of the students’ own and their group members contributions to the overall
work of the group. Peer feedback is also included in courses throughout the program, allowing
students to develop skills in providing professional, constructive feedback, while also reflecting on and
identifying strengths and weaknesses in their peer’'s work, which can then be fed, alongside peer
feedback received, into reflection and identification of areas for development in their own work,
knowledge and skills.

Many of the courses in the program have learning outcomes that are specifically focused on the
development of professional skills, such as communication and group work. Assessment tasks in the
courses map to these learning outcomes, i.e. the tasks include explicit assessment of the learning
outcomes, so that through assessment grades and feedback, students are able to monitor and reflect
on their development of these professional skills, while the School can verify development of graduate
capabilities.

In particular, the Honours project undertaken by students in their final year includes a significant
weighting of assessment on both written and oral communication. As this is the capstone
assessment of the program overall, it provides broad verification of the student's technical knowledge
and skills, as well as their graduate capabilities.
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Assessment integrity is assured through a variety of means, including staff review of exam papers to

ensure clarity and appropriateness of standard, and plagiarism checking of written work submitted by
students. Honours theses are marked by two examiners to ensure consistency; with a third examiner
is used if there is a significant disagreement between the original two marks.

For all assessment tasks, the allowable use of generative Al is stated in the Course Outline. Since Al
tools have become widely available, a review has been conducted of all School assessments, and
support has been provided to staff to help them assess the resilience of their assessments to Al use,
how their resilience could be improved and how learning and achievement of learning outcomes can
be assured in all courses. School-specific best practice guides for assessment in the context of wide
availability of Al have been produced and made available to all School staff. As far as possible,
assessments are designed such that inappropriate use of Al will not provide any benefit to students,
i.e. assessments are designed to require a level of discipline knowledge and ability in its application
beyond the capability of Al. Students are encouraged to value the formative role of assessments in
their learning; learning and achievement of learning outcomes is assured though invigilated exams.
Alongside this, Al has been recognised by the School as a legitimate learning resource for students,
with support is provided to students to help them understand its appropriate and professional use.
The School’s response to the advent of Al has been the focus of a Nexus project in the School of
Materials Science and Engineering.

Instances of alleged student misconduct in relation to an assessment task, such as plagiarism, which
can be detected by software that is used to process submissions of most written assessment tasks in
the School, are reported by the course convenor to the School’s Student Integrity Advisor, for
investigation and imposition of a suitable penalty. Penalties can include deduction of marks for the
assessment task and failure of the course, as well as addition of the student to the UNSW Student
Misconduct Register, allowing repeat offenders across courses to be detected and hence penalties
escalated. The response to student misconduct also typically includes an educative component,
allowing students to learn from their mistakes and focus on their professional development.

8. Specialisation Progression Plan

A standard enrolment plan for the 4-year Bachelor of Engineering (Honours) in Materials Science and
Engineering is shown in Figure 4. Enrolment plans for double-degrees that include the Materials
Science and Engineering specialisation are similar, with the courses spread out over a longer period to
allow completion of courses for the second specialisation. Enrolment plans for the single and double
degrees, including for alternative terms of commencement, are available on the School’s website:

https://www.unsw.edu.au/science/our-schools/materials/student-life-resources/undergraduate-
program-plansi1

Students whose circumstances are not covered by these standard enrolment plans, such as students
who have taken program leave or failed courses, can meet with one of the School’'s Academic Advisors
for personal enrolment advice.

Program rules are published in the UNSW Handbook, while the UNSW MyPlan tool gives students
access to individualised progression monitoring. Additional support is provided through the UNSW
Nucleus Student Hub and the School’s Academic Advisors.

Each course includes at least one assessment marked and returned to students before the term
census date, providing students the opportunity to reflect on their progress in the course so far and
adjust their enrolment as needed. Students receive formative feedback on most in-term assessment
tasks, allowing them to evaluate their strengths and weaknesses, and identify areas for further
improvement in both their technical knowledge and their professional capabilities.
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Year 1

Year 3

Year 4

MATS1192 MATS2001 MATS3001 MATS4025
| | | | | | | |
% CHEM1811 MATS2003 MATS3002 MATS4014
- | | | |
PHYS1121 MATH2019 MATS3005 MATS4015
MATH1131 MATS2004 MATS3004 MATS4026
| | | | | | | |
CHEM1821 MATS2008 MATS3006 Level 4 Elective
| | | | | | | |
ENGG1811 General Education MATS3007 Free Elective
DESN1000 MATS2009 MATS3008 MATS4027
o | | | | | | | |
£ MATH1231 MATH2089 General Education Level 4 Elective
'—
| | | |
ENGG4999 .
(industrial training) AT

Figure 4. Normal enrolment plan for students taking the Materials Science and Engineering
specialisation as part of the four-year Bachelor of Engineering (Honours) in Materials Science and
Engineering. General education courses and free electives are shown in grey; all other courses form the
168 UOC Discipline Component (168 UOC). The Honours research project courses are shown in green.

9. Career Alighnment

The Materials Science and Engineering specialisation equips students with a comprehensive
understanding of the structure-properties-performance nexus of materials. Students also learn about
sustainable manufacturing and recycling technologies employed in both the production and end-of-life
reuse of a variety of materials. These foundations enable students to gain proficiency in designing and
selecting materials for specific applications while considering the entire lifecycle impact of a material,
a crucial factor in overall decision-making processes in relation to materials selection. A range of
thematic electives allows students to focus on the science and engineering of materials in key
application areas including medicine and health, electronics and communications, transportation and
infrastructure, and energy and the environment.

The overall program is supported by innovative learning technologies, hands-on laboratory work,
industry site visits, research and design projects, and industry training. Students also develop skills in
computational methods, data analytics, engineering management, and professional communication.

Thus, the program broadly develops students’ technical expertise in materials engineering as well as
their professional skills. At the end of their studies, they are well equipped to enter roles across a
variety of sectors, including mining, energy, electronics, civil infrastructure and biomedicine.
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10. Supporting Evidence

Key supporting evidence for this Engineering Education Specification includes:

1.
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2021 Engineers Australia General Review and School of Materials Science and Engineering
accreditation reports, and the School’s formal response;

2026 Engineers Australia General Review and School of Materials Science and Engineering
accreditation reports;

Curriculum mapping files for the Materials Science and Engineering specialisation (SLO =

PLO/Engineers Australia Stage 1 competency, and CLO = SLO mappings) developed using the
Faculty of Engineering Academic Programs framework;

Agendas and minutes for annual meetings with the School’s Industry Advisory Board;

Benchmarking of the UNSW Materials Science and Engineering program with other similar
programs at Australian universities (contained in the 2026 School of Materials Science and
Engineering accreditation reports);

Records of APRs and APMs.
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