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ABSTRACT: Worldwide there are many motivating factors that underpin a sustained interest in 
graduate attribute mapping. These factors have driven an increased level of institutional accountability 
to stakeholders, particularly funding groups, and industry. When the graduate attributes of 
professionally orientated and accredited courses are mapped, industry could expect that their 
requirements overlap those of graduates attributes. But how would industry prospectively know what 
attributes graduates possessed? This question drove a collaboration between the University of 
Adelaide and Prismatic Architectural Research - to develop a prototype system for eliciting and 
mapping the graduate attributes of courses which aggregate into a degree Program or Course. This 
study proceeded through distilling the Graduate Attributes of the relevant accreditation bodies for 
professional architects, landscape architects and planners, and developing a template for industry 
accredited bodies and academic-derived graduate attributes. Course coordinators were then asked to 
"vote" with a pre-set number of tokens against these aggregated attributes, for the extent to which they 
were contained within the course. The results were mapped onto a data base developed to display the 
course's attributes as bar graphs, donut charts, or, in an ambitious development, as an undulating 
landscape of the attributes from responses, for the information of stakeholders.  
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INTRODUCTION 
 
This paper reports on a collaboration between the University of Adelaide and Prismatic Architectural Research - to 
develop a prototype system for eliciting and mapping the graduate attributes of courses (or subjects or units) which 
aggregate into a degree Program or Course (or sequence otherwise named). 
 
Worldwide there are many motivating factors that underpin a sustained interest in graduate attribute mapping. One of 
these is the significant and escalating cost of education. These factors have driven an increased level of institutional 
accountability to stakeholders, particularly funding groups, and industry. The increased amount of time and other 
resources expended on 'an education' provokes a desire within students and prospective students to want a more 
concise quantification of their costs and their outcomes, particularly where more expensive, professionally oriented 
courses (which increase their potential employability). The tertiary institutions pride themselves on the quality of their 
graduates (in a way for which they are accountable) through their graduate attribute profile. These profiles aim to 
discriminate the exact qualities of a graduate from a given University. Almost two decades after Clanchy and Ballard 
(1991, 156) asserted, in repose to the Higher Education Council (1992) “Achieving Quality” Report (Higher Education 
Council, 1992) that "a university ought to be able to say with reasonable explicitness what its objectives are in respect 
of its graduates” the present role of graduate attributes is still evolving, and remains an area of ongoing institutional 
development and academic interest. In a concurrent study (Shannon 2010), it was demonstrated that many potential 
employers of graduates believed that they had "no idea" about the curriculum of the institutions from which they 
recruited graduates and hence could not discriminate between graduates from different institutions, by virtue of their 
understanding of the candidate’s graduate attributes deriving from institutions’ differing curricula.  In response to 
these ‘push’ factors, a decision was made in 2009 by the Faculty of the Professions, with the support of Associate 
Dean, Learning and Teaching, Assoc Prof Kathleen McEvoy, to fund development of mapping Graduate Attributes in 
the 3 year undergraduate B Design Studies for the School of Architecture, Landscape Architecture and Urban 
Design, as a prototype for further Program mapping both within the School, and the Faculty. 
 
This study proceeded through distilling the Graduate Attributes of the accreditation bodies for professional architects, 
landscape architects and planners, and developing a template for industry accredited bodies and academic-derived 
graduate attributes. Course coordinators were then asked to "vote" with a pre-set number of tokens against these 
attributes for the course. The results were mapped onto a data base developed to display the course's attributes as 
bar graphs, donut charts, or, in an ambitious development, as an undulating landscape representing peaks and 
troughs of the attributes from responses.  
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The results were reported to the Faculty and received an enthusiastic reception, as the computerised data display 
system for eliciting and mapping the graduate attributes of courses was judged as fulfilling the original brief as being 
extendable, repeatable and robust. 
 
1. BACKGROUND 
 
In response to national and international focus on the importance of higher education, and the increasing value of a 
well educated workforce to the nation and industry to raise the GDP, Universities are under increasing pressure to 
warrant the so-called Graduate Attributes of their alumni, and furthermore, to demonstrate the way that these 
attributes are acquired through Programs and Courses studied by students – through Program and Course attribute 
mapping. Concurrent with this broader focus about why Program and Course attribute mapping is important, has 
been a development of tools to map these attributes in a way sensible and satisfactory to a broad group of 
stakeholders – prospective students, students, academic and administrative University staff, and accreditation 
authorities including the Commonwealth’s AQUA and professional bodies such as the Architect’s Accreditation 
Council of Australia, as well as prospective employers.  
 
Do employers need or desire to know about the courses, forming the curriculum their employees studied at 
University? Shannon (2010) asked graduate employers to rate the attributes by which they employed new graduates, 
from unimportant to critically important.  The ratings showed that the employers of current M Arch (formerly B Arch) 
graduates rated the institution of study as less important than neutral, and also the curriculum of study as less 
important then neutral. In interviews, employers declared that they knew little of the curriculum for the institution at 
which the graduates they hired had studied, and were therefore unable to reasonably use either the institution of 
study, or the curriculum, as a means of discrimination between graduates, and therefore did not rate these 
considerations highly. Generally employers stated they were unaware of the curriculum of the institution of their 
potential recruit, having “no idea about these things”. If it were possible to develop a simple tool which would map the 
curriculum, and display it in a form which was universally understandable, employers could know about the 
curriculum, and could use this as a means of discrimination, along with other attributes, should they wish. Knowing 
the curriculum, and then evaluating a candidate’s performance in any section of the curriculum critical to the 
employer, is the key feature for employers. Bowden et al (2002, www page “What is the significance of an explicit 
provision for generic capabilities?”) restate this point: 

The message to employers is simple but no less powerful. In a time of oversupply of graduates in some 
professional areas, there is a question of how employers are to choose between applicants in their 
recruitment programs. Previously, they had little to make decisions upon, other than general notions of 
the overall reputation of a university or a specific degree program. Without information on the 
characteristics of graduates, including but going beyond technical expertise, employers are forced to 
fall back on what they know of individual universities. Typically they focus on inputs such as student 
intake scores and levels of demand for programs, rather than the value the institution adds through its 
programs and the actual capacities of those who pass successfully from it. By fostering, assessing and 
recording judgement of generic capabilities, the university demonstrates its commitment to producing 
potential employees who actually possess the characteristics the university says it values and 
employers have argued they need. 

 
Despite more than ten years of mapping tools’ development, a literature review revealed that most tools for collecting 
and exhibiting such data are still paper based, and thus of limited utility in data gathering or dissemination, and that 
where web-based tools were developed, they were best operated by specialist staff development units, within 
Universities, making them less accessible. This paper discusses the research and development which led to the 
development of APMap, a web-base data gathering and graphics generation tool which fills an identified gap in the 
array of tools which are available for mapping Programs and Courses, for the benefit of all stakeholder groups. 
 
2. LITERATURE  
 
Employers, employer groups, and government (advocating for growth of the economy) are amongst those who, 
nationally and internationally, argue that Universities have a role in preparing graduates for employment (Dearing  
1997). The 1999 Bologna Declaration (which was adopted  as the driving force behind the 3 + 2 year model of 
architectural education which emerged in the late 2000s in Australia) emphasised the need for courses to have a 
relevance to the labour market, for degrees to have a vocational purpose and for higher education to develop 
transferable skills that are relevant to subsequent employment. As a consequence, ”in higher education across 
Europe there has been a move to ensure that the link between ...courses and employability is made more effectively” 
(Power, Sean, 2005).  The argument generally proceeds thus: that Higher Education must respond to changes in the  
labour market and therefore graduates should be equipped with the skills and attributes to be effective in the  
changing world of work (Bloxham, Sue, undated); that Universities are addressing the importance of employability 
skills through their graduate attributes (Nair and Patil, 2009, 132); that  graduate attributes “provided a framework of 
generic attributes that ideally every graduate should have” and that “analysis of graduate attributes from a significant 
number of universities shows that employability skills, as outlined in the Employability Skills Framework [(DEST, 
2002a)], may reasonably be seen as a subset of graduate attributes” (Precision, 2007, 2). The ATN universities 
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agreed that graduate attributes are “the qualities, skills and understanding a university community agrees its students 
should develop during their time with the institution and consequently, shape the contribution they are able to make to 
their profession and as a citizen” (Bowden et al, 2002). What is employability and why is it so important to 
Universities? Hesketh (2000) writes concerning employers’ perceptions of graduate education and training (in the UK 
context) “[a] primary purpose of higher education is to prepare students for the world of work”…[t]his assertion…lacks 
no support in government, industrial or even student circles… recent research investigating industry’s satisfaction 
with graduates suggests all is not well…employer dissatisfaction with the attributes of the individuals they recruit from 
our universities cannot be ignored…” (Hesketh, 2000, 246).  
 
3. THE GAP 
 
Much of the focus on the discussion of graduate attributes relies on the detailed mapping of courses (alternatively 
termed subjects or units) against graduate attributes (alternatively termed graduate qualities or outcomes).  Ideally 
assessment tasks are mapped against graduate attributes to build up a full picture of how and where the attributes 
are assessed as well as acquired.  However, despite almost ten years of development of web-based mapping tools, 
there are very few examples of these tools in use to fulfil the national and international desire to identify, quantify and 
map graduate attributes for students, staff, administrators, audit / accreditation bodies and employers. That was the 
starting point for the development of APMap tool.  
 
This paper reports on the development by Prismatic Architectural Research of an analytical tool with a web content 
generation facility enabling an ongoing development of course mapping by the School of Architecture, Landscape 
Architecture and Urban Design, University of Adelaide (SALAUD) via the APMap tool.  This tool takes a finer grain 
approach than two previous SALAUD course mapping projects (Roberts, Shannon and Radford, 2003, Shannon, 
Roberts and Radford, 2003, Radford, Coldicutt and Bennetts, 1992).  It also has a particular focus on usability, 
versatility and longevity, and updates both data gathering and dissemination to the digital realm. 
 
4. METHOD 
 
An ephemeral idea like ‘graduate attributes’ which is usually expressed in complex and interconnected terms is not 
easily reducible to statistical comparative data. Due to the vagaries of language and the different disciplines’ 
objectives for graduate attributes, any such undertaking would most appropriately require a method based in the day 
to day working documents written by the people determining and delivering the course or curriculum. Thus it was 
that, after a literature review had been conducted, a decision was made to develop our Graduate Attributes list from a 
grounded theory approach to describing in 23 statements which captured all the accreditation bodies’, University’s 
and Program’s attributes for all courses in the B Design Studies Program. An advantage of the chosen bottom up 
method is that “it offers a framework, a set of coded procedures to help provide some standardisation and rigour” 
(Patton 2002, 127). Glaser states that the initial breakdown of data into categories can be seen as the ‘fracturing of 
data into analytic pieces which can then be raised to conceptual level’ (Glaser, 1978, 55).  Hence, a framework of 
overarching Program Graduate Attributes was developed by the researchers from the stated graduate attributes for 
each of the core courses, as well as the published professional attributes required by the accrediting bodies: 
Australian Institute of Architects (AIA), Australian Institute of Landscape Architects (AILA), and Planning Institute of 
Australia (PIA). The suggested attributes were uncontested by the respondents, in the mapping of the current core 
Courses by all Course coordinators in B Design Studies. They were arrayed as the X-axis attributes, or descriptors, 
for mapping courses (Fig 1). On the Y-axis were arrayed all the Courses for any Program evaluated. 
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Inputs by Course Coordinators were via a web-based survey (Fig 2),which was emailed out. Course coordinators 
completed the survey by assigning a pre-set number of tokens (30) to their course, against the Graduate Attributes 
on the X axis. The finesse of APMap compared with Murdoch’s Graduate Mapping tool, is that Course Coordinators 
are required to discriminate between the attributes, and decide to what extent their course fulfils those attributes. 
Murdoch’s tool provides a binary system – the course either fulfils that Attribute, or it does not  (Lowe and Marshall, 
2004). Once this data collection phase was completed the display of this data needed to be addressed. Necessarily 
the software used for this data analysis and display needed to be three dimensional as the requirements for plotting 
were attributes vs. course vs. assigned value.  The most appropriate tool for data display needed to be user friendly 
and preferably with a familiar interface.  Microsoft Excel was chosen as the most practical and appropriate tool as the 
professional and IT staff (who already have a familiarity with Excel) would be charged with the day to day 
maintenance of the software tool. A series of Visual Basic Application (VBA) scripts were authored to collect and 
compile the data, and to generate the images which were used to populate the web tools. Figure  1 shows the input 
matrix used for image generation.  To make the output from the software tool universal Hyper-Text Mark-up 
Language (html) and Joint Photographic Experts Group (jpeg) format images was considered the most appropriate 
media for displaying the data in an easily disseminable format. 
 

 

 
 

Figure 1  Software Application Tool Data Input Sheet - Indicative Screen Shot 
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Figure 2  First screen shot page of the web based questionnaire 

 
5. RESULTS 
 
The results from the software (Fig 3) were visually mapped for the B Design Studies Program (Fig 4, 5). These forms 
of mapping show how and where different Graduate Attributes are acquired throughout the Program as all core 
courses are plotted against all attributes and give an overview of the core courses and how they relate to each other. 
The course Human Environments has been selected as the illustrative course mapped both as a donut chart (Fig 6) 
or a bar chart (Fig 7) to show how rich and detailed a reflective tool the graduate attribute data is for each course is. 
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Figure 3  Software Application Tool Graphic Output Sheet – Indicative Screen Shot 

 

 
Figure 4  Bachelor of Design Studies Core Courses - Topographic View 
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Figure 5  Bachelor Design Studies Core Courses Amalgamated by Level - Bar Chart 

 
Figure 6 Human Environments Course Attributes - Donut Chart 
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Figure 7  Human Environments Course Attributes - Bar Chart 

 
Figure 5 shows a clustered bar chart that displays an amalgamation for each year level, to give an overview of where 
the concentration of various attributes lie by program level.  (The seemingly uneven displacement is due to the 
differing number of core courses offered at each year level). Due to the complexity and the number of degrees of 
freedom inherent in the acquired data a number of complementary devices were employed to increase legibility.  A 
colour coding regimen was applied to the multi and donut charts to provide an immediate visual indication (Fig 6).  
However, due to the number of accreditation categories some colours appear more similar than would be ideal.  To 
mitigate this effect a bar chart (Fig 7) was generated in parallel using the same data to provide an alternative visual 
device to the donut charts.  Also, due to the discrete nature of the attributes categories they have been plotted so as 
to avoid the appearance of continuity or reciprocal relationships or connectivity to other attributes (Fig 4).  Hence, this 
project utilises a non-continuous data display approach.  A weighting of courses by unit points was also used 
throughout this section for display of results. 
 
CONCLUSION 
 
We have reported on the development of the APMap tool for Program and Course Mapping against any attributes 
developed by the stakeholder. We have not restricted the tool to use by experts, as the inputs to the Y axis (courses) 
and the X axis (attributes) can be altered on a spreadsheet (Fig 1) which then generates graphical output (Fig 2) of 
the portrayed versions. The system developed needed to also be durable, extendable and editable; having seen the 
demise of two previous mapping tools, we were particularly focused upon durability.  Thus Excel was selected for its 
pre-eminence and universality of usage. 
 
The results mapped for the pilot Program show that, in the B Design Studies degree, there is an adequate although 
patchy treatment of some accreditation categories. Unsurprisingly, the courses studied focused most on Design, 
Communication, Theory/History and Form Making (although subsequently some course coordinators have 
questioned why Form Making is separated from Design, but that is a conversation which needs to be carried out 
elsewhere, and was not raised at the time of mapping their courses by Course Coordinators). The belief of the 
Course Coordinators who contributed data is that the APMap tool will be useful to them for Course and Program 
planning and reflection on course content. The belief of the Faculty is that it can be extended to mapping all 
Programs in the Faculty, as a planning tool for Course and Program review. The Business, Industry and Higher 
Education Collaboration Council, in delivering their commissioned report (Precision 2007) to the Minister for 
Education, Science and Training, stated that, in order to maximise the efficiency and effectiveness of any Australian 
Government intervention, the most highly prioritised recommendation was “to explicitly identify employability skills in 
all university curriculum”. We believe that a tool such as APMap provides the capacity to both gather, evaluate and 
disseminate such vital knowledge to all stakeholders, including industry. 
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