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BBaacckkggrroouunndd  ttoo  tthhee  PPrroojjeecctt  
 

During their most recent visit to the Engineering Faculty the Academic Board T&L 

found that students consider the communication between departments and between 

staff and students to be insufficient.  

On the basis of these findings the Academic Board T&L recommended (amongst 

other things) that the Faculty: 
 

 “…should look at ways of improving communication between departments and between staff and 

students.” 
 

The Faculty initiated a Curriculum Mapping Project in response to these 

recommendations, and as part of our ongoing processes of Quality Assurance for 

T&L in the Engineering Faculty. 

 

The Curriculum Mapping Project aims to identify, characterize and map the teaching 

of key concepts, technical skills and graduate attributes in all four Engineering 

disciplines.  In this poster, we describe the process and outcomes-to-date for 

mapping graduate attributes.  



AAbboouutt  GGrraadduuaattee  AAttttrriibbuutteess  
 

The Engineering Faculty has two formal sets of graduate attributes to 

incorporate in undergraduate curriculum:   

 

� The Institution of Engineers, Australia (IEAust) specifies ten graduate 

attributes for courses it accredits.  IEAust periodically reviews 

undergraduate T&L at each Australian Engineering school. 

� The University of Sydney graduate attributes. 

 

Figure 1 is an amalgamated list of graduate attributes based on those 

specified by IEAust and the University of Sydney. 



  

  
FFiigg  11::  SSyynntthheessiizzeedd  ffrroomm  IIEEAAuusstt  aanndd  UUnniivveerrssiittyy  ooff  SSyyddnneeyy  GGrraadduuaattee  AAttttrriibbuutteess    

GGrraadduuaattee  AAttttrriibbuutteess  
 

 1. Problem Solving 
 2. Systems Thinking 
 3. Teamwork 

      4. Communication 
      5. Professionalism 

      6. Research & Inquiry Skills 
 7. Critical Thinking 
 8. Learning Skills 
 9. Sustainability 



AAbboouutt  CCuurrrriiccuulluumm  MMaappppiinngg  
 
Curriculum mapping is a process of identifying, characterizing and depicting the way 

that desired learning is incorporated into and developed over the course of a degree 

program. 
 

A review of the published literature and internet searches suggest that only a few 

Engineering Schools have undertaken curriculum mapping.  Fewer still make these 

maps available to their students. 
 

A good curriculum map should balance simplicity and detail, such that a novice 

learner could understand how and where they were expected to develop 

understanding of key concepts, skills or attributes.   
 

Curriculum mapping is about making learning expectations and conceptual 

progression explicit. 
 

Figure 2 is a curriculum map of the Mechanical Engineering degree program.  It 

shows all core units of study (UoS) and their prerequisite UoSs. 
 



 

 
 

Fig 2: Mechanical Engineering Curriculum Map (2003 Curriculum)

Mechanical Engineering Curriculum Map (Core UoS and Electives) 

F th Y El ti U S

F th Y C U S

First Year

Second Year

Third Year

Fourth

Engineering 
Mechanics 

ENGG 1802  
(6)

Introduction to  
Mechanical Eng 
MECH 1560  (6)

Professional 
Engineering 1
ENGG 1803  

(6)

Engineering 
Computing 

ENGG 1801  (6)

Engineering 
Applications 
AMME 1060  

(6)

Chemistry 1A 
CHEM 1101  (6)

Linear 
Algebra 

MATH 1002  (3)

Integral Calculus
& Modelling 

MATH 1003  (3)

Mech Design 1
MECH 2400  (6)

Thermodynamics 
1 

MECH 2201    (4) 

Materials 1 
MECH 2300 (4)

Engineering 
Dynamics 1 

MECH 2500  (4)

Fluid  
Mechanics 1 
AERO 2201 

Mechanics  
of Solids 1 

AERO 2300  

Electrical & 
Electronic Eng

ELEC 2001  

Thermodynamics 2
MECH 3201  (4) 

Mechanical 
Design 2A 

MECH 3400  

Materials 2 
MECH 3300  (4)

Heat Transfer 
MECH 3203  (4)

Fluid  
Mechanics 2 

MECH 3211   (4)

Mechanical 
Design 2b 

MECH 3410  
(4)

Engineering  
Dynamics 2 

MECH 3500   (4)

Manufacturing 
Engineering 
MECH 3600   

(6)

Team Project 
MECH 3610  (2)

Industrial  
Management 
MECH 3621   

(4)

Systems  
Control  

MECH 3800  (4)

Mechanics  
Of Solids 2  

MECH 3310  (4)

Thesis A 
MECH 4101  

(0) 

Thesis B 
MECH 4102  

(12) 

Professional 
Engineering 

MECH 4110  (4)

Professional 
Communication

MECH 4120  
(4)

Practical Experience
MECH 4130  (0) 

Computational
Fluid Dynamics

MECH 4210  

Environmental 
Engineering 
MECH 4220  

Advanced  
Eng Materials 

MECH 4310  (6)

Advanced Design 
& Analysis 1 

MECH 4410   (3) 

Air Conditioning 
& Refrigeration  

MECH 4250   

Combustions &
Fire Safety 

MECH 4260  

Machine Vibration 
& Monitoring 

MECH 4510   (3)

Industrial Eng 
& Management 

  MECH 4610   (2) 

Industrial Ergonomics
MECH 4620  (2) 

Intro to Ops  
Research  

MECH 4635  (4)

Workplace Industrial
Relations in Aus 
MECH 4650  (2) 

Product Life 
Cycle Design 
MECH 4640   

Biomechanics 
& Biomaterials
MECH 4910   

Oethopaedic 
Engineering 
MECH 4900  

Environmental Acoustics
and Noise Control 
MECH 4230  (2)  

Energy & the 
Environment 
MECH 4240  

Industrial 
Engineering 

MECH 4605  (8)

Modern Estimation 
& Control 

MECH 4701   (6) 

Advanced Design 
& Analysis 2 

MECH 4420   (3) 

Innovation/ International
Competitiveness 
ENGG 4001  (4) 

New Business
Creation 

MECH 4002  (4)

Statistics 
MATH 1005  

(3) 

Differential 
Calculus 

MATH 1001  (3)

Matrix 
Applications 

MATH 2002  (4)

Fourier Series &
Differential Eqns
MATH 2005  (4)

Numerical 
Methods 

MATH 2052  (2)

Vector Calculus &
Complex Variables

MATH 2001  (4) 



MMaappppiinngg  GGrraadduuaattee  AAttttrriibbuutteess  
 
 
Early in the process of mapping graduate attribute development, it became 

apparent that students develop graduate attributes more as a function of 

what they are doing in class (teaching and learning activities), than what 

they are being taught in class (content). 

 
 
 
 
 
 
Based on this, we have been asking academics how they structure the 

teaching, learning and assessment activities in the UoSs they teach.    

Academic’s 
Approach to 

Teaching 

Opportunity for 
Student to Develop 

Graduate Attributes



WWhhaatt  WWee  MMaaddee
Building on the curriculum map in Figure 2, we were able to highlight those UoS 

which provided students with an opportunity to develop the graduate attributes we 

listed in Figure 1.  The map below (Figure 3) is a draft map which shows those units 

of study in the Mechanical Engineering degree which incorporates teamwork. 

 

Maps like Figure 3 will be developed for all four disciplines of engineering and hosted 

on the Faculty website.   

 

A potential further development would be for departments to specify ‘performance 

criteria’ for each attribute.  Performance criteria clearly explain what students should 

be able to do to demonstrate they have attained the required proficiency in each 

graduate attribute. 

 

Graduate attribute maps with performance criteria would provide students and 

academics with an explicit and structured approach to teaching, learning and 

assessment for these most important of professional skills.  



 

 
Fig 3: Mapping the Graduate Attributes within the Mechanical Engineering Curriculum 

 

 Graduate Attributes:  TEAMWORK in Mechanical Engineering Curriculum 

F th Y El ti U S

F th Y C U S

First Year

Second Year

Third Year

Fourth

Engineering 
Mechanics 

ENGG 1802  
(6)

Introduction to  
Mechanical Eng 
MECH 1560  (6)

Professional 
Engineering 1
ENGG 1803  

(6)

Engineering 
Computing 

ENGG 1801  (6)

Engineering 
Applications 
AMME 1060  

(6)

Chemistry 1A 
CHEM 1101  (6)

Linear 
Algebra 

MATH 1002  (3)

Integral Calculus
& Modelling 

MATH 1003  (3)

Mech Design 1
MECH 2400  (6)

Thermodynamics 
1 

MECH 2201    (4) 

Materials 1 
MECH 2300 (4)

Engineering 
Dynamics 1 

MECH 2500  (4)

Fluid  
Mechanics 1 
AERO 2201 

Mechanics  
of Solids 1 

AERO 2300  

Electrical & 
Electronic Eng

ELEC 2001  

Thermodynamics 
2 

MECH 3201  (4) 

Mechanical 
Design 2A 

MECH 3400  

Materials 2 
MECH 3300  (4)

Heat Transfer 
MECH 3203  (4)

Fluid  
Mechanics 2 

MECH 3211   (4)

Mechanical 
Design 2b 

MECH 3410  
(4)

Engineering  
Dynamics 2 

MECH 3500   (4)

Manufacturing 
Engineering 
MECH 3600   

(6)

Team Project 
MECH 3610  (2)

Industrial  
Management 
MECH 3621   

(4)

Systems  
Control  

MECH 3800  (4)

Mechanics  
Of Solids 2  

MECH 3310  (4)

Thesis A 
MECH 4101  

(0) 

Thesis B 
MECH 4102  

(12) 

Professional 
Engineering 

MECH 4110  (4)

Professional 
Communication

MECH 4120  
( )

Practical Experience
MECH 4130  (0) 

Computational
Fluid Dynamics

MECH 4210  

Environmental 
Engineering 
MECH 4220  

Advanced  
Eng Materials 

MECH 4310  (6)

Advanced Design 
& Analysis 1 

MECH 4410   (3) 

Air Conditioning 
& Refrigeration  

MECH 4250   

Combustions &
Fire Safety 

MECH 4260  

Machine Vibration 
& Monitoring 

MECH 4510   (3)

Industrial Eng 
& Management 

  MECH 4610   (2) 

Industrial Ergonomics
MECH 4620  (2) 

Intro to Ops  
Research  

MECH 4635  (4)

Workplace Industrial
Relations in Aus 
MECH 4650  (2) 

Product Life 
Cycle Design 
MECH 4640   

( )

Biomechanics 
& Biomaterials
MECH 4910   

Oethopaedic 
Engineering 
MECH 4900  

Environmental Acoustics
and Noise Control 
MECH 4230  (2)  

Energy & the 
Environment 
MECH 4240  

( )

Industrial 
Engineering 

MECH 4605  (8)

Modern Estimation 
& Control 

MECH 4701   (6) 

Advanced Design 
& Analysis 2 

MECH 4420   (3) 

Innovation/ International
Competitiveness 
ENGG 4001  (4) 

New Business
Creation 

MECH 4002  (4)

Statistics 
MATH 1005  

(3) 

Differential 
Calculus 

MATH 1001  (3)

Matrix 
Applications 

MATH 2002  (4)

Fourier Series &
Differential Eqns
MATH 2005  (4)

Numerical 
Methods 

MATH 2052  (2)

Vector Calculus &
Complex Variables

MATH 2001  (4) 



 
 
 

 
 

Fig 4: Dynamic Mapping – Mapping the knowledge progression within the Mechanical 
engineering Curriculum (continued in Fig 5)

Mechanical Engineering Curriculum Map (Core UoS and Electives) 

F th Y El ti U S

F th Y C U S

First Year

Second Year

Third Year

Fourth

Engineering 
Mechanics 

ENGG 1802  
(6)

Introduction to  
Mechanical Eng 
MECH 1560  (6)

Professional 
Engineering 1
ENGG 1803  

(6)

Engineering 
Computing 

ENGG 1801  (6)

Engineering 
Applications 
AMME 1060  

(6)

Chemistry 1A 
CHEM 1101  (6)

Linear 
Algebra 

MATH 1002  (3)

Integral Calculus
& Modelling 

MATH 1003  (3)

Mech Design 1
MECH 2400  (6)

Thermodynamics 
1 

MECH 2201    (4) 

Materials 1 
MECH 2300 (4)

Engineering 
Dynamics 1 

MECH 2500  (4)

Fluid  
Mechanics 1 
AERO 2201 

Mechanics  
of Solids 1 

AERO 2300  

Electrical & 
Electronic Eng

ELEC 2001  

Thermodynamics 2
MECH 3201  (4) 

Mechanical 
Design 2A 

MECH 3400  

Materials 2 
MECH 3300  (4)

Heat Transfer 
MECH 3203  (4)

Fluid  
Mechanics 2 

MECH 3211   (4)

Mechanical 
Design 2b 

MECH 3410  
(4)

Engineering  
Dynamics 2 

MECH 3500   (4)

Manufacturing 
Engineering 
MECH 3600   

(6)

Team Project 
MECH 3610  (2)

Industrial  
Management 
MECH 3621   

(4)

Systems  
Control  

MECH 3800  (4)

Mechanics  
Of Solids 2  

MECH 3310  (4)

Thesis A 
MECH 4101  

(0) 

Thesis B 
MECH 4102  

(12) 

Professional 
Engineering 

MECH 4110  (4)

Professional 
Communication

MECH 4120  
( )

Practical Experience
MECH 4130  (0) 

Computational
Fluid Dynamics

MECH 4210  

Environmental 
Engineering 
MECH 4220  

Advanced  
Eng Materials 

MECH 4310  (6)

Advanced Design 
& Analysis 1 

MECH 4410   (3) 

Air Conditioning 
& Refrigeration  

MECH 4250   

Combustions &
Fire Safety 

MECH 4260  

Machine Vibration 
& Monitoring 

MECH 4510   (3)

Industrial Eng 
& Management 

  MECH 4610   (2) 

Industrial Ergonomics
MECH 4620  (2) 

Intro to Ops  
Research  

MECH 4635  (4)

Workplace Industrial
Relations in Aus 
MECH 4650  (2) 

Product Life 
Cycle Design 
MECH 4640   

( )

Biomechanics 
& Biomaterials
MECH 4910   

Oethopaedic 
Engineering 
MECH 4900  

Environmental Acoustics
and Noise Control 
MECH 4230  (2)  

Energy & the 
Environment 
MECH 4240  

( )

Industrial 
Engineering 

MECH 4605  (8)

Modern Estimation 
& Control 

MECH 4701   (6) 

Advanced Design 
& Analysis 2 

MECH 4420   (3) 

Innovation/ International
Competitiveness 
ENGG 4001  (4) 

New Business
Creation 

MECH 4002  (4)

Statistics 
MATH 1005  

(3) 

Differential 
Calculus 

MATH 1001  (3)

Matrix 
Applications 

MATH 2002  (4)

Fourier Series &
Differential Eqns
MATH 2005  (4)

Numerical 
Methods 

MATH 2052  (2)

Vector Calculus &
Complex Variables

MATH 2001  (4) 



  

  
  

FFiigg  55::  DDyynnaammiicc  MMaappppiinngg  ––  IIlllluussttrraatteess  tthhee  kknnoowwlleeddggee  pprrooggrreessssiioonn  ffoorr  CCoommppuuttaattiioonnaall  FFlluuiidd  
DDyynnaammiiccss  

4th Year Elective - Computational Fluid Dynamics 

F th Y El ti U S

F th Y C U S

First Year

Second Year

Third Year

Fourth

Engineering 
Mechanics 

ENGG 1802  (6)

Introduction to 
Mechanical Eng

MECH 1560  
(6)

Professional 
Engineering 1
ENGG 1803  

(6)

Engineering 
Computing 

ENGG 1801  
(6)

Engineering 
Applications 

AMME 1060  (6)

Chemistry 1A 
CHEM 1101  (6)

Linear 
Algebra 

MATH 1002  
(3)

Integral Calculus
& Modelling 

MATH 1003  (3)

Mech Design 1
MECH 2400  (6)

Thermodynamics 1
MECH 2201    (4) 

Materials 1 
MECH 2300 

(4) 

Engineering 
Dynamics 1 

MECH 2500  (4)

Fluid  
Mechanics 1 
AERO 2201 

Mechanics  
of Solids 1 

AERO 2300  (4)

Electrical & 
Electronic Eng 
ELEC 2001  (6)

Thermodynamics 2
MECH 3201  (4) 

Mechanical 
Design 2A 

MECH 3400  (4)

Materials 2 
MECH 3300  (4)

Heat Transfer 
MECH 3203  (4)

Fluid  
Mechanics 2 

MECH 3211   (4)

Mechanical 
Design 2b 

MECH 3410  (4)
Engineering  
Dynamics 2 

MECH 3500   (4)

Manufacturing 
Engineering 

MECH 3600   (6)

Team Project 
MECH 3610  (2)

Industrial  
Management 

MECH 3621   (4)

Systems  
Control  

MECH 3800  (4)

Mechanics  
Of Solids 2  

MECH 3310  (4)

Thesis A 
MECH 4101  (0)

Thesis B 
MECH 4102  

(12) 

Professional 
Engineering 

MECH 4110  (4)

Professional 
Communication

MECH 4120  
(4)

Practical Experience
MECH 4130  (0) 

Computational
Fluid Dynamics
MECH 4210  (4)

Environmental 
Engineering 

MECH 4220  (6)

Advanced  
Eng Materials 

MECH 4310  (6)

Advanced Design 
& Analysis 1 

MECH 4410   (3) 

Air Conditioning 
& Refrigeration  

MECH 4250   (3)

Combustions &
Fire Safety 

MECH 4260  (3)

Machine Vibration
& Monitoring 

MECH 4510   (3)

Industrial Eng 
& Management 

  MECH 4610   (2) 

Industrial Ergonomics
MECH 4620  (2) 

Intro to Ops  
Research  

MECH 4635  (4)

Workplace Industrial
Relations in Aus 
MECH 4650  (2) 

Product Life 
Cycle Design 

MECH 4640   (2)

Biomechanics 
& Biomaterials

MECH 4910   (4)

Oethopaedic 
Engineering 

MECH 4900  (4)

Environmental 
Acoustics  

and Noise Control 

Energy & the 
Environment 

MECH 4240  (4)

Industrial 
Engineering 

MECH 4605  (8)

Modern Estimation 
& Control 

MECH 4701   (6) 

Advanced Design 
& Analysis 2 

MECH 4420   (3) 

Innovation/ 
International 

Competitiveness 
GG ( )

New Business
Creation 

MECH 4002  (4)

Statistics 
MATH 1005  

(3) 

Differential 
Calculus 

MATH 1001  
(3)

Matrix 
Applications 
MATH 2002  

(4)

Fourier Series &
Differential Eqns
MATH 2005  (4)

Numerical 
Methods 

MATH 2052  (2)

Vector Calculus &
Complex Variables

MATH 2001  (4) 


